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HOACHUTEJBHASA 3AIINCKA

I'eomerpusi sBiIA€TCS OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETrO
obmiero oOpa3oBaHHs, TaK Kak OO0ECIeunBaeT BO3MOXHOCTh H3yYCHUS
JUCIUIUIMH ~ €CTECTBEHHO-HAYYHOM  HAMpaBJIEHHOCTH W MPEIMETOB
I'YMaHUTApHOTO 1UKIA. [ToCKONBbKY JIoruueckoe MbIlIEHUE, POPMUPYEMOE TTPU
U3YYCHUH  OOyYalolMMHUCA  TOHSATHUHHBIX  OCHOB  TE€OMETPHUM,  IIpH
J0Ka3aTeJIbCTBE TEOPEM U MOCTPOCHHUH LIEMIOYKH JIOTUYECKHUX YTBEPKICHUN MTPU
pELIEHNH T€OMETPUYECKUX 3aJ1a4, YMEHHE BBIIBUTaTh U OMPOBEPIaTh THIIOTE3bI
HEINOCPEJCTBEHHO HCIOJB3YIOTCS IIPU PELICHUU 337a4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YACTHOCTH (PU3NYECKHUX 3a]1a4.

Llenp ocBoeHust mporpammbl yueOHOro Kypca «l'eomeTpus» Ha
yriyOJI€HHOM  ypOBHE —  pa3BUTHE HWHAUBUIYAIBHBIX  CIIOCOOHOCTEH
oOy4Jaronuxcsi Ipyu M3YYEHUU TE€OMETPHUM, KaK COCTABJISIOLIEH MPEIMETHOM
ob0nactu «Marematuka U uMH(pOpMaTUKa» 4Yepe3 00ecredeHHe BO3MOXKHOCTHU
OpUOOpETEHHs] U MCIIONIb30BaHMs Oojee IIyOOKUX MeOMETPUYECKUX 3HAHUM U
NEUCTBUN, CHEHU(PUYHBIX TEOMETPUH, M HEOOXOAUMBIX [UISI YCHEUIHOrO
npodeCCUOHAIBHOTO  O0pa3oBaHUsl, CBA3aHHOIO C  HCIOJb30BaHUEM
MaTeMaTHKH.

[IpropuTeTHBIMH 33lauaMu Kypca T€OMETPUM Ha YIiIyOJIEHHOM YPOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SIBISIFOTCS:

pacuIMpeHne MPEACTABICHHS] O T€OMETPUM KaK 4YaCTH MUPOBOM KYJIbTYpbI
1 (hOpMHUPOBAHHUE OCO3HAHUS B3aUMOCBS3M T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(opMupoBaHHE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak o
BaXHEUIINX MaTEMaTHYECKUX MOJENAX, MO3BOJSIOIIUX OMUCHIBATh U U3y4aTh
pa3Hble SIBJICHUSA OKPYXKAIOIIEr0 MHUpa, 3HAHWE MOHATUHHOrO ammapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reoMeTpHH;

dbopMHpOBaHWE  yMEHUS  BIIaJIeTh  OCHOBHBIMM  TOHATHSIMHU O
MPOCTPAHCTBEHHBIX (UTypax U UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
GopMyn U yMEHUE UX MPUMEHSTb, YMEHUS OKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbIE CIIOCOOBI PEIIeHUS 3a/1aY;

dbopMHpOBaHME YMEHHUS pACIO3HABaTh Ha 4YEpPTekKax, MOJEIIX U B
peaJlbHOM MHUpPE MHOTOTPaHHUKM M Tejla BpalleHHUs, KOHCTPYHPOBATH
r€OMETPUUYECKUE MOJCIIH;

(dopmupoBanue NOHUMAaHUS BO3MOKHOCTH AKCHOMaTHUYECKOTO
NOCTPOEHUSI MaTeMaTHYEeCKUX Teopuil, (OPMHPOBAHHE TOHUMAHUS POJIH
AKCHMOMATHKH MPU MPOBEJACHUH PACCYKICHUN;



dbopMHpOBaHKE YMEHHS BJIAJIETh METOJIAMH JIOKA3aTEIbCTB U AJITOPUTMOB
pelIeHUs, YMEHUSI UX MPUMEHSATh, IPOBOJAUTH JOKA3aTelIbHbIE PACCYKJCHUS B
XOJIe PEIICHHS CTEePEOMETPUYECKUX 3aJa4 M 337a4 C [PAKTHYECKUM
cojepkaHueM,  (opMHUpOBaHHUE  TPEACTABICHUS O  HEOOXOAMMOCTH
JI0KA3aTeNbCTB MPU OOOCHOBAHMM MaTeMaTHYECKUX YTBEPKIACHUM U POJHU
aKCHMOMATHKH B TIPOBEJICHUU JETYKTUBHBIX PACCYXKICHUMN;

pPa3BUTHE W COBEPLICHCTBOBAHWE MHTEIUIEKTyAIbHBIX W TBOPYECKUX
CIOCOOHOCTEM oOyJaronmxcs, MTO3HaBaTEJIbHON aKTUBHOCTH,
HCCJIEI0BATENbCKUX YMEHUN, KPUTUYHOCTH MBIIIJIEHUS, UHTEPECA K U3YUECHHIO
re€OMETPUU;

(dopmupoBanue (GYyHKIIMOHAIBHOU IPaMOTHOCTH, pEJIeBaHTHOM
r€OMETPUU: YMEHHsI PAclo3HaBaTh NPOSBICHUS T'€OMETPUUYECKUX MOHSATHUH,
O0OBEKTOB M 3aKOHOMEPHOCTEW B PEATbHBIX MXU3HEHHBIX CUTyalUsIX U TpH
U3yUYEHUU JIpYTUX YYEOHBIX TIPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAaHUS pEANbHBIX CHTyalud, HWCCIEAOBAHUS
OCTPOEHHBIX MOJIEIIEH, HHTEPIIPETALMH NIOJYyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJZIEpKATEIIbHBIMU JTUHUSAMU y4eOHOTo Kypca «l'eomeTpusi»
B 10-11 knaccax saBmsrorcs: «lIpsmMple W IIOCKOCTH B IIPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopsl ©  KOOpAMHATHI B
IPOCTPAHCTBE», «J{BHIKEHHUSI B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «YMETh OMEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUM HA YTIyOJEHHOM YpOBHE OOYyYEHHS B
10-11 kmaccax, OTHOCHTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOTO Kypca,
a (QopMHpOBaHUE JIOTUYECKHMX YMEHUH paclpenessieTcss He TOJbKO II0
COJep)KaTeNbHBIM JIMHUSAM, HO U 10 roaaM oOyuenus. CoaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
®denepanbHOl pabouelt MpoOrpaMMbl, paclpenesi€HHBIM MO rojaM OO0ydeHws,
CTPYKTYpHUPOBAaHO  TakMM  00pa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHIMTTHAIBHBIM BOIIPOCaM 00ydJaroniuecss o0pamaiich HEOJHOKPATHO. DTO
MO3BOJIAET OpPraHU30BaTh OBJAJCHUE TEOMETPUYECKUMHU TOHATUSAMU U
HaBbIKAMM TIOCJIEIOBATENIbHO M TOCTYIATEIbHO, C COOJIIOICHHEM MpPUHIMIA
NPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIOYaTh B OONIYIO CHUCTEMY
reOMETPUUYECKUX MPEICTaBICHUNA OOYyYaromMXCs, pacuupss U yriyomnss eé,
o0Opa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexoa K U3yYEHUIO TEOMETPUHU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3matk ycioBus sl auddepeHumanud  oOydeHUs, TOCTPOCHUS
UHAMBUIYAbHBIX 00pa30BaTeNbHBIX MPOrpaMM, OOECIeUnuTh YriayOiaeHHOe
M3Yy4YEeHHE T€OMETPHUH KaK COCTaBJISAIONIeH yueOHOro npeamera «MareMaTukay;



MOJTOTOBUTh OOYYAIOIIUXCS K TPOJOJDKEHUIO M3YYEHUSI MATEMATUKHU C
yué€TroM BbIOOpa Oyaymieil mpodeccuu, odecreunBas NpPeeMCTBEHHOCTh MEXIY
o0muM 1 ipoeccHoHaTLHBIM 00Pa30BaHUEM.

Ha usydenue yueOHOro kypca «l'eomerpusn» Ha YriyOJE€HHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kitacce —
102 gaca (3 yaca B He/IIIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeoMeTpuu. Touka, mnpsAMas, IJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM IOCTPOECHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHOe pacrosiokeHue IpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECH,
MapajulesIbHble M CKpeluBaromumecs npsmele. lIpu3Hakm cKkpemmBarommxcs
npsMbIX. llapamienbHOCTP NpPAMBIX M IUIOCKOCTEHW B MPOCTPAHCTBE:
napajulejIbHbIe IIPSAMBIE B IPOCTPAHCTBE, IAPAJIIEIBHOCTH TPEX NPSIMBIX,
[IapajuIeIbBHOCTh IIPAMOM M IUIOCKOCTH. [lapaimnensHoe U LEHTpalIbHOE
MIPOEKTUPOBaHKE, M300pakeHrne ¢uryp. OCHOBHBIE CBOWCTBA Mapaui€IbHOIO
npoekTupoBanus. M3o0paxenue ¢uryp B mapajuieIbHONM MPOEKLUHUH. YTIbI C
COHAIIPABJICHHBIMH CTOPOHAMH, YTOJl MEXIy NPSIMBIMA B INPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEH:  MAapajUleibHbIE  IUIOCKOCTH,  CBOMCTBA
napajuleJbHbIX IUIOocKOocTed. IIpocrtelinmime mNpocTpaHCTBEHHBbIE (GUIYyphl Ha
IJIOCKOCTHU: TETPAdIP, MAPAILICTENUIIE, TOCTPOCHUE CEUEHU .

[leprieHAMKYISAPHOCTH NPSAMOM U INIOCKOCTH: IEPIIEHAUKYJIISPHBIE ITPSMBbIE
B IIPOCTPAHCTBE, NPSIMBIE MapAJIIEIbHbIE U MEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MNPSAMOM M IUIOCKOCTH, TEOpemMa O IPAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronanbHOE IIPOEKTUPOBAHMUE.
[lepieHAMKyNISIp W HAKIOHHBIE: PACCTOSHHE OT TOYKM JI0 IUIOCKOCTH,
paccTostHUE OT MPSAMOM JO0 IUIOCKOCTH, MPOEKIHUs (UTypbl Ha IUIOCKOCTb.
IleprieHIUKYJISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHAUKYISIPHOCTU IBYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYTIIbl B IPOCTPAHCTBE: YTOJl MEXAY MPSAMOU U IIOCKOCTHIO, IBYTPAHHBIN
yIOJI, JUHEUHBIA yroJl ABYIPAHHOIO yrijia. TpEXIpaHHBIM U MHOTOIPaHHbIC
yribl. CBOMCTBA IUIOCKMX YIVIOB MHOTOTrpaHHOro yria. CBOMCTBA IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHororpaHHuKH

Buabl MHOTOIrpaHHUKOB, pa3BEPTKAa MHOrOrpaHHuka. [Ipusma: n-yroiapHas
npusMa, OpsiMasi M HaAKJIOHHAs TPHU3MbI, OOKOBas M TMOJHAs MOBEPXHOCTh
npusMsbl. [lapamenenunen, npsMOYrOJIbHBINA MMAPAJUICIICIIUIE] U €0 CBOMCTBA.
Kparuaiiiire mnyTd Ha MOBEpXHOCTH MHOTOrpaHHuka. Teopema Oinepa.
IIpoctpanctBenHas teopema Iludaropa. Ilupamupa: n-yronpHas nupamuia,



npaBuwibHas U yceu€HHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX TI'paHE
IpaBUIbHOW NupamMuel. [IpaBuiIpHbIE MHOTOTPAaHHUKH: NIPABUIIbHAS NIPU3MA U
IIpaBWJIbHAs NUPaMUa, NPABWIbHAS TPEYroJibHAs NMUPAMHUIA U MPABWIbHBIA
terparap, kyo0. IlpencraBneHue O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTa’sp,
TOJIEKa’Ip U UKOCadIp.

Bbruncnenue 371€MEHTOB MHOTOTPaHHMKOB: pé&Opa, AMAaroHaau, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IIOIIa/lb OCHOBaHUHM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMON MPU3MBIL.
[Inomans OOKOBOM IMOBEPXHOCTH M TOBEPXHOCTH MPABUIBHON MHUPaMUIbL,
TeopeMa O IUIOLIAAN YCEUEHHON TMPaMUIbI.

CummeTpust B IPOCTPAHCTBE. OJIEMEHTbl CUMMETPUHM IPABHIIBHBIX
MHOTOTPaHHUKOB. CHMMETpHUS B IPAaBWJIBHOM MHOTIOTPAHHHUKE: CUMMETPUS
napajulesienunea, CAMMETPUS NPABUJIBHBIX IPHU3M, CUMMETPHUS IPABUIBHOU
OUPAMUJIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHI KOJUIMHEAPHBIE, COHANPABIEHHBIE W IPOTHBOIOJIOKHO
HaIlpaBJICHHBbIE BEKTOpPHI. PaBeHCTBO BEKTOPOB. JIEMCTBUS € BEKTOpPAMH:
CJIO’)KEHME U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXXCHHUE
BeKTOpa Ha uuciio. CBOHCTBA CIOXKEHHMS BEKTOPOB. CBOMCTBA YMHOXXECHMS
BEKTOpa Ha 4ucno. Ilonarne koMIutaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUTAaHApHOCTH TpEX BeKTOpoB. lIpaBuno mapamnenenunena. Teopema o
PA3JIOKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsmoyronbHas
cucTteMa KoopAuHAaT B mpocTpaHcTBe. KoopaumHatel BekTopa. CBA3b MEXIY
KOOpAMHATAMHU BEKTOpPa M KOOpPAWMHATAMM TOYEK. YTOJ MEXKIY BEKTOPAMH.
CxkansipHOE IPOU3BENECHUE BEKTOPOB.

11 KUIIACC

TeJsia BpaleHus

[ToHsATHSA: HHIMHAPUYECKAsh IOBEPXHOCTh, KOHHYECKAas ITOBEPXHOCTD,
chepruueckas TOBEPXHOCTh, OOpa3ylolue IMOBEPXHOCTeH. Tema BpaimeHUs:
UJIUHAP, KOHYC, YCEUEHHBIN KOHYyC, cdepa, map. B3zauMmHoe pacronoxeHue
chepsl U TUIOCKOCTH, KacaTelbHash MIIOCKOCTh K cdepe. M3oOpaxkeHue Tten
BpaIieHUs Ha MIockocTh. Pa3BépTka muumHIpa u konyca. Cummetpus cepbl U
mrapa.

O0bém. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Tapajuiesenunena u ciaeActBusi u3z He€. OO0bEM mpsMon u



HAKJIOHHOW TMPU3MBI, IIWIMHIpPA, NHpaMuIbl U KoHyca. OO0bEM Mmiapa u
1apOBOr'0 CErMEHTA.

KoMOunamu Ten BpamieHus M MHOTOTrpaHHUKOB. [Ipu3ma, BmmcaHHas B
HWIMHIpP, OMHCaHHas okojo uwinHiapa. llepecedenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u chepsl miockocTrio. [loHsITHE MHOTOTpaHHUKA,
OMHCAHHOTO OKOJIO c(ephl, cdepbl, BIMCAHHOW B MHOTOTPAHHHK WU TEJO
BpalICHUSI.

[Tnomans MOBEpXHOCTH IMIIMH/IPA, KOHYCA, TJIOMaas chephl U e€ JacTei.
[Togo6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMAACH MOBEPXHOCTEH
nonoOHbIX ¢uryp. IIpeoOpazoBanue nonodus, romorerus. Pemenue 3anau Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoeHne ceyeHUid MHOTOTPAHHUKOB M TEJl BPALIECHUSA: CEUYECHHS
UuauHApa (MapajulelbHO W NEPHIEeHIUKYJISPHO OCH), CEUEHHsS KOHyca
(mapanienbHbIE OCHOBAaHUIO M MPOXOASAIIME Yepe3 BEpILMHY), CEUYEHHUs IIapa,
METOIBl IIOCTPOEHUS CEUEHUM: METOJ CJEIO0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanuu Hajx BeKTopamu. BekTopHoe
YMHOEHHE BEKTOpOB. CBOMCTBa BEKTOPHOIO YMHOXeHMS. [IpsMoyronbHas
cucTeMa KoopAauHaT B mnpocTpaHcTBe. KoopaumnaTel BekTopa. PazioxeHue
BekTOpa 10 0asucy. KoopauHaTHO-BEKTOpHBIM METOA MpU  PEUICHUU
r€OMETPUYECKUX 3a]1aY.

J/{BMKEHUsS B IPOCTPAHCTBE

JBrxenust nmpoctpanctBa. Otobpaxenus. [[BU>keHUs U paBEHCTBO QUTYD.
OO6mue cBoicTBa ABWIKCHMH. BHIbl JNBWXKEHUN: TapauIeIbHBIA TIEPEHOC,
LEHTpaJIbHAsI CUMMETPUS, 3€pKajibHasi CUMMETpHUS, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaaHcKoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarolerocs  Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O WJIEHA POCCUHCKOI0 OOIIECTBA, MPEACTABICHUE O
MaTE€MaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHHUS PA3JIMYHBIX CTPYKTYD, SIBJICHUH,
MpONEAYp TPaKIAaHCKOro OOIIecTBa (BBIOOPHI, OMPOCHl U JPYroe), YMEHHE
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBHM C HX
(YHKIUSAMHU U Ha3HAYEHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW UJICHTUYHOCTU, YBAXKCHUS
K MPOIUIOMY U HACTOSILIEMY POCCUICKON MaTEMAaTUKH, IIEHHOCTHOE OTHOLIEHUE
K JOCTH)KCHHUSM POCCHUMCKHX MAaTEMaTUKOB M POCCHHWCKOW MaTeMaTH4ECKOU
IIKOJIBI, MCIIOJB30BAHUE 3TUX IOCTHXKEHHMM B JIPYIMX HAayKax, TEXHOJIOTHSX,
chepax SKOHOMHUKHU;

3) 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a,
c(OPMUPOBAHHOCTh ~HPABCTBEHHOI'O CO3HAHHUSA, 3TUYECKOTO IOBEICHUS,
CBA3AHHOIO C NPAKTUYECKUM TNPHUMEHEHUEM JOCTH)KEHMH HAyKu W
NEeSATEIbHOCThIO YYEHOTO, OCO3HAaHWE JHMYHOIO BKJIaJa B MOCTPOEHUE
YCTOWYUBOTO OYyAYIIETO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl 3CTETHKY MaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELIEHN, paccyXIeHUN,
BOCIIPUMMYHMBOCTh K MATEMAaTHYECKUM aCMEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocMTaHKE:

cOpPMUPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMaTHYeCKUe 3HaHHUsS B
MHTEpecax 3J0pOBOro M 0Oe30macHoro obpa3za >KU3HHU, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBbIO (340pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUNA U OTIbIXA, PEryysipHas Qu3anyeckas aKTUBHOCTH), (pru3ndyeckoe
COBEPILIEHCTBOBAHUE npu 3AHATHUIX CIIOPTUBHO-03JOPOBUTEIBHOM
NEeSATENbHOCTBIO;

6) TpynoBoe BociuTaHue:



TOTOBHOCTh K TpPYIYy, OCO3HAaHWE IIEHHOCTH TPYIOJIIOOWs, WHTEpEC K
pa3nuuHbIM  cepaM  TPO(HECCHOHATBLHOW  NIEATEIHHOCTH, CBSI3aHHBIM C
MaTEeMaTHKOW M €€ MPHIOKECHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeld mpodeccnn W peann30BbIBATH COOCTBEHHBIC >KW3HEHHBIC ILIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWW BCEW JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JIOrH4YeCcKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh 3KOJIOTUICCKOW KYJIbTYPBI, INOHHUMAHHE BIIASHUS
COIIMAIbHO-D)KOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME TMPUPOJHON W
COIIMAJIbHOW CpEeIbl, OCO3HAHWE TJOOATBHOTO XapaKTepa AKOJOTHUECKUX
po0JIeM, OPUCHTAIIMS Ha MPUMCHCHHE MAaTEMaTHYCCKUX 3HAHUH ISl PEIICHUS
3a/1a4 B 00JIaCTH OKPY’KAIOIICH Cpepl, INTAHUPOBAHUE MTOCTYIIKOB U OIICHKH WX
BO3MOJKHBIX TTOCIIEACTBHIA JISI OKPYXKAIOIICH CPEIbI;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKH M  OOIICCTBCHHOH IPAKTHUKW, IOHHUMAaHHE
MaTeMaTHYeCKOW HayKH KakK c(epbl YeIIOBEUECKOW MeATeIbHOCTH, ATAaroB €&
pPa3BUTUS W 3HAYUMOCTU JUIS PA3BUTHUS LUBHIIU3AIMH, OBIAJCHHUE S3BIKOM
MaTEeMaTHKH ¥ MaTEeMaTHYECKON KyJIbTypOH KakK CPEICTBOM TO3HAHHS MHPA,
TOTOBHOCTh OCYIICCTBIISTh TMPOEKTHYIO W HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHIAWBUAYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATh U XapaKTePHU30BaTh CYIIECCTBEHHBIC MPU3HAKA MATEMATHUICCKUX
00OBEKTOB, TIOHATHH, OTHONICHUH MEXKIYy MOHATHAMH, (OPMYIUPOBATH
onpeeIcHUs MOHSTHH, yCTaHABJIMBATh CYIIIECTBCHHBIN MIPU3HAK
Kinaccupukanyuu, OCHOBAaHMS JUIsi OOOOIIEHUS UM CPaBHEHUs, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPHHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEILHBIC ¥ OTPUIATEIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
MpoTUBOpEYHs B aKTax, JaHHBIX, HAOIMIOACHUSIX U YTBEPKICHUAX, TIPEJIaraTh
KPUTEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEHUHIA,



JIeJ1aTh BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOATEILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKICHUM (MpsAMBbIE W OT MPOTHBHOIO), BBICTPAMBATH APTyMEHTAIIUIO,
OPUBOJUTH HPUMEPHl MU KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
CYXJEHUS U BBIBOJIBI;

BbIOMpaTh crmoco0 pemieHus: y4yeOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEIIEHHUS, BHIOMpATh HaWboJee TMOAXOAAIIMN ¢  y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCII0JIB30BaTh BONPOCHI KaK MCCIENI0BATEIbCKUM MHCTPYMEHT ITO3HAHMS,
(GopMynupoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpodiemMy,
yCTaHaBJIMBAaTh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, aPTYMEHTUPOBATh
CBOIO [TO3ULINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIUTAHMPOBAaHHBIN JKCIIEPUMEHT,
UCCIIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEeKTa,
ABJICHMS, TIPOLECCA, BBIABICHHUIO 3aBUCUMOCTEN MEXAY OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (DOPMYIHPOBaATh 000OILEHUS U BBIBOJBI 10 PE3yJIbTaTaM
OPOBEAEHHOIO HAOJIOJIEHUS, MCCIEAOBAHUSA, OIEHUBATh JTOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE TNPOLECCA, a TAKKE BbIABUTAThH
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIAITH 1eULNTH MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1auu;

BBIOMpPAaTh ~ MHGOpPMAIMI0O M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

CTPYKTYpUPOBaTh MHGOPMAIIUIO, TIPEJCTABIATh €€ B pa3iInyHbIX (popmax,
WUTIOCTPUPOBATH TpadUUuECcKH;

OLICHUBATh HaAEKHOCTD uHpopMaIun 1o CaMOCTOSITEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE 1eHCTBUS
Oo0wmenue:
BOCHPUHUMATh U  (OPMYJIHPOBAaTh CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMU U LESIMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHHUS 10 X0y PEeIICHHS
3a]1a4i, KOMMEHTHPOBATh NOJYYCHHBIN pe3ysbTar;

B X07ie 00CY’KIeHH 33a1aBaTh BOIIPOCHI IO CYLIECTBY OOCYk/1aeMOU TEMBI,
nmpoOJieMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha IOHMCK
peIIeHHsI, COTIOCTABIATh CBOM CYXKICHHS C CYXKICHUSIMH IPYTUX YYaCTHUKOB
auanora, OOHapyXMBaTh Pa3U4ne U CXOJCTBO MO3UIUI, B KOPPEKTHOU (popme
(opMynHpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

OpEICTaBIsATh  pPEe3yNbTaThl  pEHIeHHs  3a/Jayd,  OKCIIEPUMEHTA,
MCCIIEIOBaHMs, MPOEKTa, CAMOCTOSTEIbHO BBIOMpaATh (OopMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTaluU U 0COOEHHOCTEN ayTUTOPUH.

PerynsiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBHUA

Camoopranuzamnus:

COCTaBJIATh IUIaH, AITOPUTM PELIEHUS 3ajauu, BEIOUpaTh CIIOCO0 peleHus
C Y4Y€TOM HMEIOLIUXCS pPEeCcypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUPOBaTh W KOPPEKTUPOBATHh BapHaHTbl PELIEHUH C YYETOM HOBOU
nH(popmanuu.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

BJA/JeTh HAaBBIKAMU IIO3HABATEJILHOM pediiekcud Kak OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, WX PE3YJIbTaTOB,
BJQJETh CHOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca W pe3yibTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

OPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTHh IPH PpELIECHUN
3a/la4yd, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa LU MU YCIOBUAM, OOBSCHATH
OPUYMHBl  JTOCTMOKEHUS WM HEIOCTH)KEHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

NOHMUMaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAVMBUIYAJIbHOM padOThl MpU pelIeHWH Y4YeOHBIX 3a7ad, NPUHUMATh LEb
COBMECTHOM NIeATEIbHOCTH, MJIAHUPOBATh OPraHU3alMI0O COBMECTHON paboThI,
pacnpenenaTb BUIbl padoT, JOroBapuBaThCs, 0OCYKAATh MPOLIECC U PE3yNbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYyX1eHUs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHHUPOBATh CBOM JEHCTBHS C APYIMMH YJI€HAMU KOMAaHIbI, OLICHHBATh



KauyecTBO  CBOEr0  BKJaJa B  OOWMHA  TPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy 10 ki1acca o0yyaromuicss HAyquTCs:

CBOOOZIHO ONEpUPOBAaTH OCHOBHBIMH HOHATHUSMU CTEPEOMETPUU TIPU
pELIEHNH 3a/]a4 U IPOBEJCHUHM MaTeMaTHUYECKUX PACCYKICHUH;
IPUMEHATh aKCUOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX MPU PELLICHUU
r€OMETPUYECKUX 3a]1aY;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B IMIPOCTPAHCTBE, MIPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE;
CBOOOZIHO ONEpUpOBaTh MOHATUSIMH, CBS3aHHBIMH C YIJIAMU B
MIPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXIY MPSAMOM U
IJIOCKOCTHIO;

CBOOOJIHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;
CBOOOZIHO pacro3HaBaThb OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MpU3MA,
nupaMuja, NpsIMOYroJbHBIN Napajuiesenumne, Kyo);
KJIaCCU(PUIIMPOBATh ~MHOTOTPAHHUKH, BBIOMpas OCHOBaHUA A
KJIacCU(PUKaLUU;

CBOOOZHO ONEpUpOBaTh MOHATHSIMH, CBA3aHHBIMU C CEUYEHHUEM
MHOTOI'PaHHHUKOB INIOCKOCTBIO;

BBINIOJIHATh ~ NApPAJUIENIBHOE,  LEHTPAJbHOE W OPTOTOHAIBHOE
MPOEKTUPOBAHUE (UTYp HA TUIOCKOCTh, BBIMOJIHATH H300paKeHUs
(Guryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUS  MHOTOIPAHHHUKOB  pAa3JIMYHBIMU  METOJAMH,
BBIMOJHATH (BBIHOCHBIE) IJIOCKME YEPTEKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATH IUJIOIIAJM TOBEPXHOCTEH MHOTOTPaHHUKOB (IpHU3Ma,
MpaMuJia), TEOMETPUUECKUX TEJ C IPUMEHEHUEM (hOpMYIT;

CBOOOJHO OMNEpUPOBaTh TMOHATHUSMHU: CHUMMETPUS B MPOCTPAHCTBE,
LEHTP, OCh M IIOCKOCTh CHMMETPHH, LEHTP, OCb H IIJIOCKOCTb
CUMMETpUU (UTYPBHI;

CBOOOJHO ONEPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH IEUCTBUS HaJl BEKTOPAMH;

pemiaTh 3aJadyd Ha JI0KA3aTEIbCTBO MATEMAaTUYECKUX OTHOLIEHHUW U
HaXO0XKJIEHUE F€OMETPUUECKHUX BEJIMYNH, IPUMEHSS U3BECTHBIE METObI



Opy pEIICHMH MaTEeMaTUYeCKUX 3a7ad MOBBIIIEHHOTO M BBICOKOTO
YPOBHSI CIIO)KHOCTH;

MPUMEHSTh MPOCTEUIIINE MPOrPAMMHBIE CPEICTBA U BJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbI TPU PEIICHUU CTEPEOMETPUUECKUX
3azay;

U3BJIEKaTh, MPE0oOpPa3OBBIBATH U HMHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTypax, MPEACTaBICHHYIO Ha
yepTexKax U pUCyHKax;

MPUMEHATh TOJYy4YCHHbIE 3HAHUS Ha TMPaKTUKE: CpPaBHUBATh U
aHaJM3UPOBaTh PEAJIbHbIC CUTyallud, IPUMEHATh W3YyUYCHHBIC MOHSATHUS
B MpOIECCe IOMCKAa PEIICHUs MaTeMaTU4ecku CGhOpMYITUPOBAHHON
po0JieMbl, MOJICIMPOBATH PEabHbIE CUTYallMU Ha SI3bIKE T€OMETPUH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIeNN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TOHSATUH W TeopeM, armapara aireopbl, pelmiarb
NPaKTUYECKUE 3a7auM, CBA3AHHBIC C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJINYUH;

MMETh TMPECTABICHHUSI 00 OCHOBHBIX 3Tanax pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM yacTu (PyH/IaMEeHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xoniy 11 kiaacca o0yyaromuicst HAyquTCs:

CBOOOJTHO OMEpPUPOBATh MOHATUSMH, CBSI3aHHBIMU C UJIUHIPUUECKOM,
KOHMYECKOM M cdepudeckoil MOBEPXHOCTSIMHU, OOBIACHATH CIOCOOBI
MTOJTYICHHUS;

OTICpUPOBATh TOHATHUSAMH, CBS3aHHBIMM C TEJaMHd  BpaICHUS:
UIMHAPOM, KOHYCOM, Chepoii U IIapoM;

pacmo3HaBaTh Tena BpamieHus (UUIUHAP, KOHYC, cepa u 1map) u
OOBSCHSATH CIIOCOOBI TIOJTYICHHS TEJT BPAIICHUS;

KJIacCU(PUITMPOBATH B3aHMHOE PACIIOIOKEHNUE C(hephl M TNTIOCKOCTH;
BBIYHCIIATh BEJIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BPAICHUS,
00BEMBI U TUTOIIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS,
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYTT;

CBOOOJTHO OTIEPHPOBATH TMOHATHIMH, CBSI3aHHBIMH C KOMOWHAIUSMH
TeJd BpAIICHWS W MHOTOIPAHHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B
chepy U onmUcaHHBIN OKOJIO cdepbl, chepa, BIUcCaHHAsT B MHOTOTPAaHHHUK
WJIU TEJIO BPAIllCHHUS,

BBIYHCIIATh COOTHONIICHUS MEXKIYy TUIONIQJSIMH TOBEPXHOCTEH U
00BEMaMH 1TOJTOOHBIX TEI;



n300pakaTh u3y4daemble (PUTYpbl, BBIMOJIHATH (BBIHOCHBIE) IIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJl CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUECHUS TEJ BPALLICHHUS;

M3BJICKaTh, MHTEPIPETHUPOBATH M MPEoOpa3oBhIBaTh WHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
yepTekax U pUCYHKaxX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBINOJIHATH ONEPAIMU HAJl BEKTOPaMHU;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelartb TEOMETPUUYECKHE 3aJauyd HA BBIUMCICHHUE YIJIOB MEXIY
IPSMBIMU M IUIOCKOCTSIMM, BBIYHCIIEHUE PACCTOSHUM OT TOYKU JO
IJIOCKOCTH, B II€JOM, Ha IPUMEHECHHE BEKTOPHO-KOOPJIUHATHOIO
METO/Ia IPU PELICHUH;

CBOOOJTHO OMEPUPOBATH TMOHATHUSAMH, CBS3aHHBIMH C JBIKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHU;

BBITIOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TeN BpallleHUs Mpu
MApAJUICIBHOM TIEPEHOCE, LEHTPAIbHOW CHUMMETPHUH, 3€pKaJIbHOU
CUMMETPUH, IIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus OA00US;
CTPOUTH CEUYEHUsT MHOTOTPAHHUKOB M TEJI BpALICHUS: CEUYCHUS
quiauMHApa (mapamuielibHO M MEPHEHIUKYJISIPHO OCH), CEYEHHUS KOHyca
(mapajuieNbHbIE OCHOBAHUIO M MPOXOJSIINE Yepe3 BEPIIMHY), CCUCHUS
mapa;

HCMOJIb30BaTh METOJbI MOCTPOCHUSI CEYEHUI: METOH CJIEIOB, METO]
BHYTPEHHETO IPOEKTUPOBAHUS, METOI IIEPEHOCA CEKYLIEN INIOCKOCTH;
JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSTh TeOMETpUUECKUEe (HaKThI JJIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAraroluX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS
IIPUMCHEHMS 3a/IaHbI B SIBHOM 1 HESIBHOH (hopMme;

pelars 3aJadyd Ha JO0Ka3aTelIbCTBO MAaTeéMaTHUYECKHMX OTHOUIECHHN H
HAXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

MPUMEHSTh MIPOTPAMMHBIE CpencTBa u 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMbI TPU PEMIEHUH CTEPEOMETPUUECKUX
3a1ad4;

NPUMEHATh  MOJIyYCHHBIE 3HAHUSI HA MNPAKTUKE: CpPABHUBATH,
AHAIM3UPOBaTh W OLICHUBATh pPEaJbHbIC CUTyalluH, TPUMEHSThH
W3YUYECHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTH4ecKu  CcHOPMYIUPOBAaHHON  MPOOJIEMBbI, MOJACIUPOBATH
pEAIbHBIE CUTYAIlMU HA SI3bIKE T€OMETPHUU, UCCIEN0BATH ITOCTPOCHHBIE



MOACIM C HCIIOJIb30BAHUCM TI'COMCTPHUYCCKUX MOHITHHA H TCOPCM,
alirapara anre6pf>1, pemiaTtb IIPAKTHYCCKHUC 3aJdadd, CBA3dHHBIC C
HaX0XACHUCM I'COMCTPHICCKHUX BCIIMYINH,

HMCTb IPCACTABJICHUSA 00 OCHOBHBIX dTaIlax pasBUTHUA TCOMETPUU KaK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
n/n NMPOrpaMmbl Bcero Kontpoasusre | Hpakruieckue o0pa3oBaTe/bHbIE
padoTshI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
9 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSMBIX U o5
IUIOCKOCTEN B POCTPAHCTBE
VYriel U paccTOsHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
8 HOBToPeHHe, 000011IeHHEe U CUCTEMATU3AIHS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KITACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM uu@poBbIe
Ne ni/m P Kourposbubie = IIpakTuyeckue (1ubp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTshI
pecypchl
1 AHanuTnyeckas reOMEeTpHs 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHwUe, 0606III€HI:IC u 17 5
CUCTEeMAaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10
i 102 8 0

I[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsTs crepeoMeTpun: TOUKa,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NTapaJlJIeIbHBIX
NPSIMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka

[TonsATHs: nepecekarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKaromuecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX TIPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300paKeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX




¢buryp, HeCyImEeCTBYIOIIMX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
cieactBus u3 HUX. CrocoObl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O003HaueHus NPSAMBIX U INIOCKOCTEH

10

N300pakeHune cedeHuil nupaMupl,
Ky0a ¥ pU3Mbl, KOTOPbIE IPOXOJIAT
gyepes ux péopa. M3zoOpaxenue
[IEpECEUYECHMS NOJYUEHHBIX IUIOCKOCTEH.
PackpammBanue NoCTpOEHHBIX CEYEHUI
Pa3HBIMH LIBETAMH

11

N300paxenune ceueHnil mupamMuibl,
Ky0a ¥ pU3Mbl, KOTOpPBIE TPOXOIAT
yepes ux péopa. M3obpaxenue
nepecedeHusl MOMyYeHHBIX TIOCKOCTEH.
PackpammBaHue OCTPOSHHBIX CEYEHHH
pa3HBIMU IIBETAMHU

12

N300pakeHne ceueHuil mupaMupl,
Ky0a U pU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoJyYEHHBIX MIIOCKOCTEH.
PackpammBanne NocTpOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU




13

N300pakeHne ceueHuil mupaMubl,
Ky0a ¥ IpU3MBbl, KOTOPBIE TIPOXOIAT
yepe3 ux péopa. M3obpaxenue
MepeceueHus MOYUYCHHBIX IIIIOCKOCTEH.
PackpamBanure NOCTPOCHHBIX CEYCHHUN
pa3HBIMU IIBETaMHU

14

Merton cinenoB yisi TOCTPOCHUS
CEUYEeHUU

15

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuil. CBoICTBa nepeceueHuit
MPSAMBIX U IJIOCKOCTEN

16

Merop ciae10B ATl TOCTPOCHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

17

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3aIllUCh 11aroB
IIOCTPOEHUS

18

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MTOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe




o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTen(eI‘/'I M 3aI1MCh 111aroB
MOCTPOCHHSI

21

[ToBTOpenue manumerpun: Teopema o
MIPOIMOPLIMOHANIBHBIX OTPE3KaXx.
[Tonobue TpeyroabHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX uepTexax. Mcropus
pa3BUTHS TJIAHUMETPHUH U
CTEPEOMETPUHU

23

Kontposnbnas pabota "AKkcruoMbl
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionokeHue npsMbIx B
npoctpaHcTBe. CKpeluBaromuecs
npsmblie. [Ipu3Haky ckpelmuBarommxcs
npsmbix. [lapannensHble npsMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAHUH U
€IMHCTBEHHOCTH IIPSIMOM IapasuIeIbHON
JAHHOM MPSIMOM, MIPOXOAIIEH uepes
TOYKY IMPOCTPAHCTBA U HE JIeKaIeH Ha
JaHHOM npsiMoi. Jlemma o nepeceyeHun
mapalyICJIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapamrensHOCTB TpEX NPSIMBIX.
Teopema 0 TpEX mapayIeaTbHbIX
npsimMbIx. TeopeMa 0 CKpeMBarouxcs




MIPSIMBIX

27

[TapannenpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJICILHOTO
npoektupoBanus. 300paxkeHne pa3HbIX
¢buryp B napaienbHON IPOEKLIUN

28

enTpanbHas npoekus. Yrou ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXY IPSIMBIMU

29

3amaun Ha JOKa3aTeabCTBO U
UCClIeI0BaHKE, CBSI3aHHbIE C
Pacros0KEeHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napaienbHOCTH IPSIMOH U
IIJIOCKOCTH

31

FCOMeTpI/I"IeCKI/IC 3aaa4d Ha
BBIYHMCJICHHUEC U NOKa3aTCJILCTBO,
CBS3aHHBLIC C MMApAJIJICIIbHOCTBIO MIPAMBIX
U IIJIOCKOCTEH B IMPOCTPAHCTBE

32

[TocTpoeHue ceueHus, MPOXOASIIETO
4yepe3 JaHHYIO MPSIMYI0 Ha YepPTEeXE U
MapajyIeIbHOIO IPYrou npsimoit. Pacuér
OTHOIIEHUI

33

[TapannensHast npoeKLKs, IPUMEHEHUE
JUISL IOCTPOEHMSI CEUeHUH KyOa U




napauienenunena. CBoucTaa
napajuieNienune1a u Ipu3Mbl

34

IMapannensuele wiockocty. [pusnaku
HapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema o mapannenbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOIAIIEH Yyepe3 TOUKy, He
MPUHAIISKAITYIO0 JaHHOU TIIOCKOCTH U
CIIEJICTBUS U3 HeE

36

CaolicTBa napajuieNbHBIX IJIOCKOCTEH: O
MapajuieTbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU TIEPECEUCHUHN JIBYX MapalIeTbHbBIX
IIJIOCKOCTEMN TPEThen

37

CaolicTBa napauienbHbIX MIIOCKOCTEH:
00 oTpe3Kax mapauieIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEXK]y NTapajlJIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH NTPSIMOM ©
IBYMsI TapaJIJIEIbHBIMU TUIOCKOCTSIMU

38

IToBropenue: Teopema [Tugaropa Ha
IJIOCKOCTH

39

HOBTOpCHI/ICI TPUTOHOMCTPUA
IpsAMOYT'OJIBHOTO TPCYTOJIbHHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaienenunena

41

Brruucnenue JUIiH OTpe3KoB B KyOe U
IPSIMOYTOJIBHOM INapajulesienumnesie




42

IlepnieH IUKyYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
NEPIECHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

43

[TeprieHAMKYASIPHOCTH NPAMOUN U
wiockoctu. [Ipu3Hak
MEePIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

44

Teopema o CylecTBOBaHUH U
€MHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
yepe3 TOUKY MPOCTPaHCTBA U
MEPIICHANKYISIPHOMN K INIOCKOCTH

45

[ImockoCTH M NEPIIEHINKYIAPHBIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

46

[InmockocTH U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

47

[lepneHuKyIsp ¥ HAKIOHHAS.
ITocTpoeHue neprneHuKynspa U3 TOYKU

Ha MpsMYIO

48

[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoeHnne neprnesauKkyspa U3 TOUKU

Ha MPSMYIO

49

Teopema o Tpéx nepneHANKYIsIpax
(npsimast 1 oOpaTHast)

50

Teopema o TpEX nepneHANKYIApax
(npsiMast u oOpatHas)




Yron Mexay CKpeuBarOIUMHUCS

o1
IPSIMBIMU
[Touck neprneHauKyISpHBIX MPSAMBIX C

52 MTOMOIIIBIO TIEPTICHUKYJISIPHBIX
IIJIOCKOCTEN

53 OpTOroHaJIbHOE MMPOCKTUPOBAHHUE
ITocTpoeHue ceuenuii kyba, Ipu3Msl,

54 IIPaBWIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINU
ITocTtpoenue ceuenuit kyba, Npu3Msl,

55 IIPaBWIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJIBLHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IUIOCKOCTH. ITnockocTn
CUMMETpPU B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHaAuKyJIIpHOCTH IPSIMOU
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSTHUM OT TOYKH JO MIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSTHUM OT TOYKH JO MIIOCKOCTH
CriocoObl OMYCTUTH MEPIEHANKYISPDI:

60 CUMMETpPHUS, CIABUI TOUKHU IO
MapajuIeJIbHON IIPSIMOU

61 CaBur no HenapauienbHON IpSIMOH,

HU3MCHCHUC paCCTO}IHI/Iﬁ




62

Konrtponsnas padora "B3anmuoe
PacIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npoctpaHcrtae"

63

[ToBTOpEHME: Yroa MEeXAy MPsIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHUE: yroy MexIy
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTprueckne METObI BBIYUCICHUS
yIila MEeXKAy NPSMBIMHU B
MHOI'OTPaHHHUKAX

66

JIByrpannsbIii yroi. CBoicTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO yrja

67

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CpoiicTBa B3aMHO NMEPHEHANKYISIPHBIX
IJIOCKOCTEN

68

IIpu3Hak nepneHauKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MIEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpsiMoyronbHBIN Mapauienenunesn; Kyo;
U3MEpEHUS], CBOMCTBA IPSIMOYTOJIBHOTO
napaesenumnena

70

Teopema 0 nMaroHany NPsMOYTOJIBHOTO




napajjieacnuicaa u CICACTBUC U3 Hee

71

CrepeomeTpuuecKke U MpUKIaIHbIC
3aJla4d, CBS3aHHBIC CO B3AMMHBIM
PacIONIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

HOBTOpCHI/ICZ CKpCHIUMBAOIHUECA
IIpsAMBIC, ITapaJUICIIbHBIC INIOCKOCTU B
CTaHAAPTHBIX MHOI'OTpaHHUKAX

73

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIUMUCH IIPSIMBIMU B
IMPOCTBIX CUTyalUIX

74

Paccrosinue OT TOUKH J10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NIEPIEHANKYIISIPHON
IJIOCKOCTH

76

TpéxrpaHHblid yroy, HepaBeHCTBA JUIS
TpeXTpaHHbIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa

77

DneMeHTHI CPepUIecKOil TeOMETPHH:
reoJIe3M4eCcKue JIMHUMN Ha 3eMIie

78

KonrtponbHas pabora "Yrisl u
paccrosiHus"

79

CI/ICTeMaTI/BaI_II/IH 3HAHUU




"MHOrorpaHHHK 1 €ro 3J1€MEHThI"

IInpamupa. Buael nupamun.

80 1
[IpaBunbHas nupamua

81 [Ipusma. IIpssmast 1 HaAKJIOHHAS IPU3MBIL. 1
IIpaBubHas npusMa

82 [IpssmMoit napaienenunen, 1
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo

83 Beinykisie MHOrorpannuku. Teopema 1
Diinepa
Beinykibie MHOrorpannuku. Teopema

84 Oiinepa. [IpaBuiibHbIE U 1
MOJTYIIPABUIIbHBIE MHOTOTPAHHUKHU

85 KonTtponbHas pabora 1
"MHororpanHuku"

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUTOCKOCTH

92 CkansipHO€ IPOU3BEIEHUE

93 Beruuciienue yria Mexy BEKTOpaMu B




IIPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
99 O06o0muieHne 1 cucTeMaTu3ays 3HaHUH 1
100 HToroBast KOHTpOJIBbHAS paboTa 1
101 Hrorosas KoHTpoJIbHAsT paboTa 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KITACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabnbie | IIpakTnueckue
n/n Bcero u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
[ToBTOpenue tems! "KoopauHatst
1 BEKTOPA Ha IUIOCKOCTH U B 1
npoctpaHcTae”
) [ToBTOpenue tems! "CxkanspHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1
MEXly BEKTOpaMu B IIPOCTpaHCTBE"
IToBTOpEeHME TeMBI "YpaBHEHHE
4 MIPSIMOM, IPOXOJAIIEN YEPE3 ABE 1
TOYKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
5 YpaBHEHME MIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHUE
9 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHNE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1




MCKAY MNPSAMBIMH B MHOT'OI'pPaHHHUKAX

AHaIIMTUYECKHE METO/IbI pacyéra yria

11 ME¥K]1y TIJIOCKOCTSIMU B
MHOTOTpaHHHUKaX

12 ®dopmyia pacCTOSHUS OT TOUKH J10
IUIOCKOCTH B KOOPJAWHATaX

13 Haxosxaenue paccTossHU# OT TOYKHU 10
IUIOCKOCTH B KyOe

14 Haxosxaenue paccTossHU# OT TOYKHU 10
TUIOCKOCTH B MPABUJILHON MTUPaMUIE

15 KoHTposbHas pabota "AHamuTu4yeckas
reomeTpus"

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MHOTOI'PAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T
CIIEJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaHJapTHBIC TIJIOCKOCTH, IepecedeHust
MPSIMBIX U IIJIOCKOCTEMN

19 [TapannensHbIe PSIMBIE U TIIIOCKOCTH:
napajuieJIbHble CeUEeHUS

20 [TapannenpHbIe MPSMBIE U TIIIOCKOCTH:
pacu€t OTHOIIECHMI
[TapannensHbIe PSIMBIE U TIIIOCKOCTH:

21 YTIIBI MEXTY CKPEITUBAIOIIIUMHUCS

MMpAMBbIMHA




22

[lepneniuKynsipHbIE PSIMBIE U
IUIOCKOCTH: CTaHJapTHBIE Mapbl
NEPIECHIUKYJIPHBIX IUNIOCKOCTEN U

IPAMBIX, CUMMETPHHU MHOI'OI'PAHHHUKOB

23

[leprienquKynsgpHbIEC TPSIMbIE U
IUIOCKOCTH: TEOpeMa O Tpex
MEePIeHIUKYIIsIpax

24

[leprieHquKyNApHBIEC TIPSIMBIE U
IUIOCKOCTH: BBIYUCIICHUS JJIVH B
MHOTOI'PAaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI ISt
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
riomiaien, cooopakeHus moaoous

27

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYIIBI JJIs
riomiaiel, cooopakeHus moaoous

28

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
TUTONIA/IM TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpaKeHUs o100us

29

[Mnomaau ceyeHunii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHust
Ha 9aCTH, COOOpaXeHHUs MOA00US

30

KonTponbnas padota "[loBTOpenue:




MHOT'OTPaHHUKH, CEUYEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBeM MPSIMOYTOIBHOTO

31 napasuiesenumneia

39 3amaun 00 yaBOCHHH Kyda, O
KBaJipatype Kyba; 0 TPUCEKIIMH yria
CrepeoMeTpuueckue 3aaauu,

33 CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO Tapasliesenurea
[TpuxnanHbie 3a1a4u, CBSI3aHHBIE C

34 BBIYHCIICHHEM 00BbEMaA
MPSIMOYTOJIBHOTO TIapaslIeyICITHITe 1A

35 O0BEM MIPAMOIA TPU3MBI
CrepeoMeTpuuecKue 3aaauu,

36 CBSI3aHHBIE C BBIYHCIICHUEM 00BEMOB
IPSAMOM TIPU3MBI

37 [IpuknanHbie 3a/1a49M, CBSI3aHHBIC C
00BEMOM MPSAMON MPU3MBI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

38 onpeaenéaHoro uarerpaia. O0pém
HAaKJIOHHOM MPU3MBI
Breruncienne 006EMOB TEN ¢ TOMOILBIO

39 omnpenenénHoro uHTerpana. O0bEM
MTUPAMU/TBI

40 dopmyna 00bEMa MUPaMHIBL.

OTtHoteHNEe 00BEMOB TUPAMU] C




00LIUM YIJIOM

41

®opmyna 00bEMa MUPaAMHIBL.
OtHomeHNnEe 00BEMOB MTUPAMH]T C
00IIUM yTIIOM

42

CrepeoMeTpuueckue 3aaauu,
CBsI3aHHbBIE C 00bEMaMU HAKJIOHHOMN
PU3MBI

43

CTepeOMeTpI/IquKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMAMU IMUPpaMH bl

44

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBsA3aHHBIE C 00BEMOM
HAKJIOHHOM NPU3MBI

45

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM TUPAMUIBI

46

[Ipumenenne 06bEMOB. Borunicienue
PacCTOSHUA 10 IIIOCKOCTH

47

Kontponbnas padota "O0bEM
MHOTOTpaHHHKaA"

48

HI/IJ'II/IH]IpI/I‘IeCKaﬂ IIOBCPXHOCTD,
00pa3yromue MHIHHIPUIECKOM
MIOBEPXHOCTH

49

Humuaap. [IpssMoi KpyroBo UIMHIP.
[Imomane MOBEpXHOCTH LUAIUHIAPA

50

KoHnueckas moBepXHOCTS,
o0pa3yromne KOHUIeCKOU
nosepxHoctu. Konyc




51

CeuecHue KOHYCa IIJIOCKOCTBIO,

MapajuieIbHON MJIOCKOCTH OCHOBAHUS

52

Yceuénnslii konyc. M3o0paxenue
KOHYCOB M yCCUEHHBIX KOHYCOB

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJTHOM TTOBEPXHOCTH KOHYyCa

54

[Tnomaas GOKOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa

55

CrepeoMeTpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYCHUHN IIWIUHIPA,
KOHYca

56

CrepeomMeTpuyEeCKHE 3a/1a4d HA
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
MOCTPOEHUEM CEUCHUH LWJINH]IPA,
KOHYCa

57

IIpuxknagHelie 3a1a4n, CBI3aHHBIE C
UWIAHAPOM

58

IIpuxnagHeie 3a1a4n, CBSI3aHHBIE C
UWIAHAPOM

59

Cdepa u map

60

[Mepeceuenue chepsl U mapa ¢

iockocThio. Kacanue mapa u chepbl

IUIOCKOCTBIO. By u n3o0paxenue
mapa

61

[Tepeceuenue ceps! u mapa c




iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 m300pakeHne
mapa

VYpasuenue chepsl. [Lmomans chepsr u

62 N .
e€ yacrei

63 Cummetpus chepsl U mapa
CrepeomeTpHuyecKue 3a/1aun Ha

64 JI0Ka3aTelbCTBO U BBIYUCICHHE,
CBsi3aHHBIE CO chepoi U apom,
HOCTPOCHUEM UX CEUCHHH MIIOCKOCTBIO
CrepeomeTpHuyecKue 3a/1aun Ha

65 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MOCTPOCHUEM UX CEYEHUH MIOCKOCTHIO

66 IIpuknagHeie 3a1a4n, CB3aHHBIE CO
chepoit u mapom
[ToBTOpEHHE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYMCIICHUS B
OKPY)KHOCTH, CTaH/IapTHBIE TIOJJOOMS

68 Paznuunble kOMOMHALIMY TeJ BpallleHus
Y MHOTOTPaHHHUKOB

69 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"

71 KonTtponbHas padora "Tena u




MIOBEPXHOCTHU BpaleHus"

72

O0béMm unuHIpa. Teopema 06 00bEMe
MMpAMOIro HUjiInHApa

73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuaterpaiga. Oobém
KOHYyca

74

[Tnomaan OOKOBOU M OJIHOM
MOBEPXHOCTH KOHYCa

75

CTepeOMeTpI/I‘leCKI/Ie 3aJa4u,
CBsI3aHHBIE C BBIYHCIEHNEM 00BEMOB
OUINHApPA, KOHYCa

76

[Tpuknagueie 3agaun 1mo Teme "OObEMBI
Y TJIOIIaAu TOBEpXHOCTEH Ten"

77

OO0béM 11apa U MapoBOTO CEKTOPA.
Teopema 06 06nEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BEIYHCIIEHNEM 00HEMOB
rapa, IapoBOro CErMeHTa U MIapOBOTO
CEeKTopa

78

[Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaabio cepsl. COOTHOIIECHUS
MEXy IUIOINASIMU TIOBEPXHOCTEN U
00BbEMaMU MMOOOHBIX TET

79

[TomoOHbBIE Tena B IPOCTPAHCTBE.
N3menenne o6bEMa mpu moo00uu.




CrepeomeTrpuyeckue 3a1a4u,
CBSI3aHHBIE C BEIYHACIEHHEM 00BEMOB
TeJI ¥ IJIoNaJe MOBEPXHOCTEN

80

KoHntpoinbnas padorta "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

JIBHOKEHHMSI IPOCTPAHCTRA.
OrobOpaxkenus. JIBUKEHUS U PAaBEHCTBO
¢buryp. O6mmue cBoiicTBa NBUKEHUN

82

Buael nBukeHnil: napamienabHbIN
MIEPEHOC, LIEHTPAJIbHAsi CHMMETPHUS,
3epKajbHasi CHMMETPHSI, TOBOPOT
BOKPYT IIPSIMOM

83

[IpeobpazoBanus nonodus. [psmas u
cthepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUA

85

Kontponbnas padota "BekTops! B
npoctpaHcTae”

86

O6o06matomiee moropenue 11 monsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATU3AIUs 3HAHUI:
"ITapanienpHOCTb NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

Ob6o6maromiee nosropenue 11 nonstuit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3allis 3HAHWH:




"BexTops! B mpocTpaHcTBe"

88

Ob6o6maromee noropenue 11 nmoHsTuit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"BekTopsbl B npocTpaHcTse"

89

O6o6matomee moropenue 11 moHsTHI
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aI1s 3SHAHUMH:
"O6beM MHOTOTpaHHUKA"

90

O6o6matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"O6beM MHOTrOrpaHHuka"

91

O6o06matomiee moropenue 11 monsTHit
U MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUIL:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpYIJIbIX TEd"

92

Ob6o6maromee nopropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpyTJbIX Ten"

93

HtoroBast KoHTpoJibHAs paboTa

94

HtoroBast KoHTpoJIbHAs paboTa

95

[ToBTOpenwue, 0600IIEHNE 1




cCUCTeEMaTHU3alus 3HaAaHUN

96

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

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

98

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

99

HcTopust pazBuUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH H CIIEACTBUS U3 HUX MPU PEIICHUH
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh MNOHATHAMM: MAPALIEIBHOCTh U MNEPIEHIUKYISIPHOCTD
' OPSMBIX U IIOCKOCTEH
74 KnaccugumupoBars B3auMHOE PacHoOIOKEHHUE MPSMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATHIMU: IBYTPAHHBIA YToJl, TPAHH JBYTPAHHOTO YTJIa,
7.5 peOpo IBYrpaHHOro yrja, JUHEHHBIA Yroja JBYI'pPaHHOIO YyIJa,
rpajlycHas Mepa JBYIPaHHOI'O yria
76 OnepupoBaTh MOHATHSAMHU: MHOTOTPAHHHK, BBITYKJIBIA W HEBBITYKJIBIHA
' MHOT'OI'PAaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, IPaBHIIbHBIH MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamuja, MpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBarb  MHOTOTpaHHHMKM, BbIOMpas OCHOBAaHUS  JUIA
78 KiJaccuukauuy  (BBIOYKJIbIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TpsAMBbIE U HAKJIOHHBIE IPHU3MBI,
napaJiesIenuIe 1)
79 OnepupoBaTb HOHSATHSAMMU: CeKyIas IJIOCKOCTB, CEUeHue
' MHOTOTPaHHHUKOB
710 OOBSCHATH TPUHIMIIBI  TIOCTPOCHUS CEUYEHUH  MHOTOTPAHHUKOB,
' UCIIOJIB3Ys METOJI CIIEIOB
Ctpouth ceyeHHs] MHOTOTPAHHHUKOB METOJOM CJE/IOB, BBIMOIHSATH
7.11 (BBIHOCHBIE) IUIOCKHE YEpPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUI cBEpXy, COOKY, CHU3Y
Pematp 3a7aun Ha HaX0X/I€HWE FEOMETPUUECKUX BEIMYMH MO0 00pas3iam
WIA alNTrOpUTMaM, MPUMEHSS M3BECTHBIC AHATUTHYECKHAE METOIBI IMPH
7.12 pELICHUM CTaHIAApTHBIX MAaTeMaTHMYeCKUX 3a7ad Ha BBIUYMCICHUE

paCCTO}IHI/Iﬁ MCXKAY ABYMSA TOYKAMH, OT TOYKH 0 HpﬂMOﬁ, OT TOYKHIOO
IMJIOCKOCTH, MCIKAY CKPCIINBAOIHUMUCA ITPAMBIMU




7.13

Pemiats 3aa4i Ha HaXOKACHUC I'COMETPUUCCKUX BCIIMYUH I10 06pa3uaM
WM aJiIropuTtMaM, IMPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbLI IMPU
PEIICHUN CTAaHAAPTHBIX MAaTEMaTH4YCCKUX 3ala4 Ha BBIYHMCIICHHUC YIJIOB
MECXKAY CKPCIIUBAOIIMUMHUCA IIPAMBIMH, MCXKIY HpHMOﬁ Hn IIJIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

7.14

Bbruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnupamuza) C  OpUMeHeHHeM  (GOopMyl,  BBIYUCIATH
COOTHOIIECHUS MEXIY TUIOIMIASIMH MTOBEPXHOCTEH, 00BEMaMu MOJOOHBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh NOHATUSMU: CUMMETPHSI B IIPOCTPAHCTBE, LEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (PUTYPHI

7.16

W3Bnekath, npeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HWH(OOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, NPEACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

7.17

[TpumensTh TeOMeTprUecKre (aKThl IS PEHICHUST CTEPEOMETPUICCKUX
3aja4, MPEANoJararoliuX HECKOJIBKO LIaroB pPELIEHUs, €CIU YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme

7.18

[IpuMmeHsTh TpOCTEHIlIMe MNPOTrpaMMHBIE CPEACTBA M JIIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUUECKHX 3a1a4

7.19

HpI/IBO,Z[I/ITB NpUMEPBLI MATCMATUYCCKHUX 3aKOHOMepHOCTeﬁ B IIpHUPOAC U
JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsATh TOJyYEHHBIE 3HAHUS Ha TMPaKTHKe: aHAJTU3UPOBATh
pEaIbHbIE CUTyallud W INPUMEHATh H3YYEHHBIE IOHATUS B IPOLECCE
MIOUCKA peIIeHUs] MaTeMaTH4ecKu c(hopMyIupoBaHHON MpPOOJIEMBl,
MOJIETIMPOBaTh peajbHbIE CUTYAllUU Ha SI3bIKE T€OMETPUHU, UCCIIEA0BAThH
IIOCTPOECHHBIE MOJIETN C HMCIIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATUU U
TeopeM, anrnapaTa ajareOpsl, pelaTh IPaKTUUECKUE 3a/1a4H, CBSI3aHHbIE C
HaXO0X/IEHHEM T€OMETPUUYECKUX BETMUMH

11 KUIIACC

Kon
NMpoBepPsieMoro
pe3yjabTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbLHON NMPOrpPaMMbl CpelHero 001ero 00pa3zoBaHus

I'eomerpus

6.1

OHepI/IpOBaTB IIOHATHUAMMU . HUJIMHAPHUYCCKAs IMOBEPXHOCTD,
o0pasyroliye MUINHAPHYECKOW MOBEPXHOCTH, MHIMHIP, KOHHYECKAs
MOBEPXHOCTh, O00Opa3yromne KOHUYECKOM TOBEPXHOCTH, KOHYC,
cdeprueckas mOBEPXHOCTh




6.2

Pacnio3naBath Tena BpaieHus (MUINHAP, KOHYC, chepa u map)

6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KrnaccudunupoBaTs B3auMHOE pacrookeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBOW CETMEHT, OCHOBAHHWE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CIIOW, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA
IapOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbraucnsate 00BEMBI M IMJIOMAAM TOBEPXHOCTEH TN BpAIICHHS,
' reOMETPUUYECKUX TeJl C MPUMEHEHHEM (HOopMyI
OnepupoBaTh MNOHATUSMHU: MHOTOTPAaHHHUK, BIUCaHHBIH B cdepy u
6.7 OTMMCAaHHBIN 0KOJIO cdepbl, cepa, BIUCAaHHAs] B MHOTOTPAHHUK UITH TEJO
BpallleHus
6.8 BbluuCHsATh COOTHOLIEHUS MEXIy IUIOMAASIMU TOBEPXHOCTEH U
' 00BpEMaMU ITOTOOHBIX TEN
6.9 N3o0paxath uzydaeMble (GUTYpBl OT PYKH M C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbIONHATE (BBIHOCHBIE) IUJIOCKHE YEpPTEXKH W3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpALICHUS
W3BnekaTh, MHTEPIPETHPOBATH M MPEeoOpa3oBHIBATh WH(GOPMALHIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, HpPEICTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTh TeOMeTpUYECKre (aKThI IS PEHICHUS] CTEPEOMETPHUECKUX
6.12 3ajad, MPEAINoaralouInX HECKOJIBKO MIarOB PEUICHHUS, €CIH YCIIOBHS
NPUMEHEHHS 33JJaHbl B SBHOH (opme
6.13 OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
BBIONHATE  TEHCTBHS CIIOKEHHS] BEKTOPOB, BBIYMUTAHUS BEKTOPOB H
6.14 YMHOXXCHHSI BEKTOpa Ha YHUCIO, OOBSICHATH, KAKMMH CBOWCTBAMH OHU
o0nagaroT
6.15 [TpuMeHATH paBUIIO NapasieNenue a Npy CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATHAMHU: JI€KAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE,
6.16 BEKTOp, MOJAYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
' yrol MEeXAy BEKTOpaMH, CKaJlIpHOE IPOU3BEJCHHE BEKTOPOB,
KOJIJTMHEApHbIE U KOMILJIAHAPHBIE BEKTOPHI
HaxonuTh cyMMy BEKTOPOB M IPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yol
6.17 MEX/y BEKTOpaMH, CKaJIIPHOE IPOU3BEACHUE, PACKIIAIbIBaTh BEKTOP IO
JIByM HEKOJUITMHEAPHBIM BEKTOpaM
6.18 3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOW CHCTEME KOOPIMHAT
6.19 Pemate mpocreiimime reomeTpuuecKkue 3aJadd  Ha NPUMEHEHUE

BCKTOPHO-KOOPAWHATHOI'O METOa




6.20

Pemiats 3agadu Ha J0Ka3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIICHUU U
HaXO0XXIACHUC I'COMCTPHUYCCKUX BCIWYHH I10 o6pa3uaM Wi aJirOpuTMaM,
IIPUMCEHAA HN3BCCTHBIC MCTOABI IIpu pPEIICHUU CTAaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

[IpumeHsTh TpOCTEHIlINe MNPOTrpaMMHBIE CPEACTBA M JIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPHUUECKHX 3a]1a

6.22

[TpuBOIUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HU, Paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHATh IOJIydeHHBIE 3HAaHUSA Ha MPAKTHKE: aHAIU3UPOBATH
peallbHbIE CUTyallUd W INPUMEHATb H3YYEHHBIC IOHATUSA B IIPOLECCE
[IOMCKA pEIIeHUs MaTeMAaTU4YeCKu CHOPMYIUPOBAHHON MPOOIIEMBI,
MOJICJINPOBATh PEAJIbHBIE CUTYyallMU Ha S3BIKE T€OMETPUH, UCCIIEN0BATH
IIOCTPOEHHBIE MOJENH C MCIOJb30BAaHUEM I€OMETPUYECKUX IOHATUH U
TeopeM, arnrnapaTa ajreOpsl, pelaTh IPaKTUUECKUE 3a]1a4H, CBI3aHHbBIE C
HaXO0X/ICHNEM T€OMETPUUYECKUX BEJITNYNH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

7

I'eomeTpus

7.1

OCHOBHBIE TOHATHSA CTepeoMeTpuu. Touka, mpsiMasi, MJIOCKOCTb, IPOCTPAHCTBO.
[TousiTue 00  aKCMOMAaTHYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacrnosio)keHHe NOpAMBIX B NIPOCTPAHCTBE:  I€pECEKaroluecs,
napajuleJibHble M CKpeliuBaromuecs mnpsamble. [lapamiensHocTh NOpSAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajiielbHble NpsSMble B  IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX MPSAMBIX, MAPAIEIBHOCTh HPSIMOM MU IUIOCKOCTU. YTJIBIC
COHANpPABJICHHBIMU CTOPOHAMH, YTOJd MEXAY HpsIMbBIMH B IIPOCTPAHCTBE.
[TapaienbHOCTh IJIOCKOCTEH: MapajuiebHbIE INIOCKOCTH, CBOMCTBA NapaJlIeIbHBIX
wiockocTeil. [Ipocrelime nmpocTpaHCTBEHHbIE (DUTYPHI Ha IMIIOCKOCTH: TETPadp,
Ky0, mapaJuieNenumne, IoCTPOCHUEe CeUeHUN

7.3

[lepnieHAUKYIAPHOCTE NPSMOM M IUIOCKOCTH: IEPHEHAUKYISIPHBIE NpsIMbIE B
IIPOCTPAHCTBE, MpsAMBIC IApaUICIbHbIE U IEPHEHIUKYIAPHBIE K INIOCKOCTH,
IIPU3HAK TNEPIEHAUKYIIPHOCTH MPAMOM M IUIOCKOCTH, TeopemMa O IpsMOi
NEePNEHAUKYJIIPHON IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJI MEXAy NpsSIMOM M
IUIOCKOCTBIO,  JIBYIPAHHBIA  YroJl, JIMHEWHBIM Yrojl  JBYIPaHHOIO  yIJa.
[IeprieHaUKYISp M HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 10 TUIOCKOCTH, MPOEKLUs (PUTYphl Ha MIOCKOCTb. [leprneHaAnKynsapHOCTb
IIJIOCKOCTEH: INPU3HAK IMEPIEHIUKYIAPHOCTH ABYX IUIOCKOCTeH. Teopema o Tpéx
NEPHEHANKYIIApax

7.4

[ToHsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHMKA, BBINYKJIBIE M
HEBBINYKJIbIE MHOTOIPDaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronbHas
npU3Ma, TPaHU U OCHOBAHHUS TPU3MBI, MpsAMas U HAKJIOHHAs MPU3MBI, OOKOBas U
MTOJTHAst ITOBEPXHOCTH IIPU3MBL. [Tapannenenurnen, MIPSIMOYTOJIBHBIN
napajuienenunes u ero cporcrea. Ilupammpa: n-yronpHas nupamuja, TpaHu U
OCHOBaHUE MHUpaMUbl, OOKOBasi U MOJHAS MOBEPXHOCTh MUPAMUJIbI, TPaBUIIbHAS U
yceu€HHas mnupamMuaa. OJeMEHTbl MNpu3Mbl W nupamuisl.  [IpaBunbHbIE
MHOTOTPaHHHKU: TOHATHE IMPaBWJIBHOIO MHOTOIPAaHHMKA, NpPaBUJIbHAs NpU3MA U
IpaBWIbHAs NUPaMUJa, MpaBWIbHAsg TPEYroyibHas MNUpaMHAa W IpaBUIbHBIN
TeTpa’p, KyO. IlpencraBieHue O MPaBUIBHBIX MHOTOIPAaHHMKAX: OKTadJp,
JoJIeKadIp U ukocasapyrue CeueHus Ipu3Mbl U MUPaMUIbI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBEC: CHUMMCETpPUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IHpaMHUIax, MapajiCICIUIICaax, IMpaBUJIbHBIX




MHOTI'OIrpaHHHUKax

Boluncnenue 351eMEHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHanu, yriel. lliomans
OOKOBOM TOBEPXHOCTHM U IIOJHOM IOBEPXHOCTU MPSAMOM MNPU3MBI, IUIOIIAIb

7.6 OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsMOI mpu3Mbl. [1nomans 60xoBoi
MOBEPXHOCTH U TOBEPXHOCTH TMPAaBUIBHOW MHpaMUAbI, TeOopemMa O IUIOIIAIu
yceuénHoit nupamuabl. [lonstue 06 06bpéme. OOBEM NHUPaMUIbL, TPU3IMBI

77 [lonobubie Tema B mpocTpaHcTBe. COOTHOIICHHS MEXIY  IUIOMIAISIMU

' MOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEIT
11 KUIIACC
Kon IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
6 I'eomeTpus
unuaapudeckass MOBEPXHOCTh, 00pa3yrolne HUIMHAPUUECKOW MOBEPXHOCTH,
6.1 OCb NMIWHApPUYECKOW moBepxHocTH. UunmuuHap: ocHoBaHuss U OOKOBas
MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIA> OOKOBOI U MOJHOM MOBEPXHOCTH
Konunueckass moBepXHOCTb, OOpa3ylolIMe KOHMYECKOH IOBEPXHOCTHU, OCh H
6.2 BepIIMHA KOHUYECKOW moBepxHOocTH. KOHYC: OCHOBaHME U  BEplIMHA,
' oOpa3yromias U OCh, IUIOMIAar OOKOBOW U TIONHOW MOBEPXHOCTH. YCEUEHHBIN
KOHYC: 00pa3yrolire U BbICOTa, OCHOBaHMS U OOKOBAast MIOBEPXHOCTh
Cdepa u 1map: meHTp, paauyc, AUAMETp, IUIOMAAb IOBEPXHOCTU CQEPHI.
6.3 B3aumnoe pacnonoxxeHnue chepsl U IIIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe,
iomaapb chepsl
6.4 N3o0paxenue Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka MUIIMHIIpa U KOHYCa
6.5 KoMOuHammu Tten BpalieHHss U MHOTOTPaHHUKOB. MHOTOrpaHHMK, OMMCAHHBIN
' okoJio cepsl, chepa, BiMCaHHAST B MHOTOTPAHHUK, HJIM TEJIO BpaIlEHUS
[Tonsarue o0 o6wvEme. OcHOBHBIE CBOiCTBa 00bEMOB Ten. Teopema 00 0O0BEME
6.6 IpsIMOYTOJIBHOTO Tapajuienenunena u ciueactBus u3 He€. OObEM LMIMHIpA,
koHyca. O0BEM mapa u miomaab chepol
6.7 [TomoOubie Tema B  mpocTtpaHcTBe. COOTHONIICHHS MEXKAY  IUIOMIAISIMHU
' MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI
6.8 Ceuenust nunuHApa (MapauIeIbHO W MEPHEHANKYISIPHO OCH), CEUEHHUs KOHYyca
' (mapamienbHOe OCHOBAHUIO U MTPOXOJISIINEE YePe3 BEPIINHY), CEUCHHS I1apa
BekTop Ha miockoctH W B mpocTtpaHcTBe. CIOKEHHE W BBIYUTAHHWE BEKTOPOB.
6.9 YMHOXkeHUEe BEKTOpa Ha yucio. Pa3inoxkeHne BeKTopa 1o TpEM HEKOMILIaHAPHBIM
' BekTopaM. IlpaBwiio mapamnenenunena. Pemienne 3amay, CBA3aHHBIX C
MPUMEHEHUEM MPABUJI ACHCTBUIN C BEKTOpaMU
6.10 [IpsimoyronpHas cuctemMa KoopAMHAT B mpocTpaHcTBe. KoopauHaThl BekTOpa.




[Ipocreitimue 3amaun B KOoOpAauHATax. Yroil Mexay Bekropamu. CkalsipHOE
IMMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCKAY MNPSAMBIMH W IIJIOCKOCTAMMU.
KoopanHaTHO-BEKTOPHBIN METOJT TPU PELIEHUH F€OMETPUUYECKUX 3a/1a4




HHPOBEPSEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
0011ero o6pa3oBaHus

Bnagenne Meromamu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3a]1ad;
yMeHue (QOopMyIUpOBaTh U ONEPUPOBATH MOHATUSMHU: OIpPE/ICICHHE,
akcuoma, Teopema, CJIEJCTBHE, CBOMCTBO, NMPHU3HAK, JOKAa3aTEJbCTBO,
PaBHOCHUIIbHBIE (bopMyITUpPOBKH; MIPUMEHSITh ux; yMEHHE
dbopMypoBaTh O0OpaTHOE U MPOTHUBOIOJIOKHOE YTBEPIKJICHUE,
MPUBOJUTh TPUMEPHl W  KOHTPIPHUMEPHI, HCIOJIB30BATh METOJ
MaTeMaTHIECKOU HHAYKOWHW,; IPOBOAWUTE JOKA3aTCIBHBIC PACCYXKICHUSA
IpU  pEeHIeHUHd 3aJa4y, OICHUBATh JIOTUYECKYI0 IPaBUIBHOCTh
pacCyXI€HHI; yMEHHUE OIEpUpPOBATH MOHATUAMHU: MHOMKECTBO,
MOJIMHOKECTBO, OMEPAlUU HaJ MHOXKECTBaMHU; YMEHHE HCIOJIb30BaTh
TGOpeTI/IKO-MHO)KeCTBeHHblﬁ armapar JJISA OIIMCaHUusA PCaJIBHBIX
MIPOLIECCOB U SBIICHUU W MPH PEHICHUU 33]la4, B TOM YHUCIIe U3 APYTUX
yu4eOHBIX TIPEIMETOB; YMEHHE OINEpUpOBaTh MOHATUSMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh U
OTHCHIBATH Tpadbl Pa3IUYHBIMU CIIOCOOAMU; UCIIONB30BATh Tpadbl MpH

pelieHnu 3aaa4

YMmenue OIICpHUPOBATH MOHATHUAMU: HATYPAJIbHOC YHCIIO, LICJIOC YUCIIO,
CTCIICHb C MOCJIbIM II0KAa3aTcjiEM, KOPCHb HaTypam)Hoﬁ CTCIICHU,
CTCIICHb C pPAllMOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHLHLIM
IIOKa3aTeiIeM, norapmbM qucia, CHHYC, KOCHMHYC W TaHI'CHC
MMPOU3BOJIBHOI'O YHCJIa, OCTATOK IO MOAYJIKO, pallMOHAJILHOC YHUCIIO,
HpparoOHaJIbHOC YHUCJIO, MHOXECTBa HaTypaJIbHbIX, OCIIbIX,
palluOHAJIbHBIX, rZ[eI\/'ICTBI/ITGJ'IBHI::IX quceil; yYMCHHEC HUCIIOJIB30BaTh
IIpHU3HAKHU ACIIMMOCTH, HaMEHBIIHH 06IHHﬁ JCIINTECIIb 1 HAMMCHBIICC
0611166 KpaTHOC, aJITOPHUTM EBKHI/IJIa npu pCIICHUHU 3a7a4, 3HAKOMCTBO
C Ppas3iIM4YHbIMK TO3WHOHWUOHHBIMH CHUCTEMAaMH CUHCICHUA; YMCHUC

BBIMOJHSATL BBIYHUCICHNUE 3HAUCHUN M npeo6pa3013aHI/I;1 BBIpa)KCHI/Iﬁ Cco




CTENeHsAMH U Jorapudmamu, mpeoOpa3oBaHus APOOHO-PALMOHATBHBIX
BBIPQ)KEHUI; YMEHUE ONEpUPOBaTh HNOHATHAMM: IOCIEJOBATEIBHOCTD,
apupMeTHyecKas ~ MPOTPeccHsi,  I'eOMETpUYecKas  Iporpeccus,
O0eCKOHEUHO YyObIBaloIlas TIeoMeTpuYecKas MpOrpeccus; yMeHue
3a/aBaTh  IOCJIEN0BAaTEJIBHOCTH, B TOM 4YHMCIE C IOMOUIbIO
PEKYpPpEeHTHbIX  (GOpMyJI;  YMEHHME  ONEepUpOBaTb  IOHATHAMM:
KOMIUIEKCHOE YHCJI0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4MCia, (opMa 3allMCH KOMIUIEKCHBIX YHUCEN
(reomerpuueckasi, TPUTOHOMETpUYECKass M airedOpaumdeckas); yMeTb
IPOU3BOIUTH apu(MeTHUECKUe AECHCTBHUS C KOMILJICKCHBIMU YHCIIAMU;
NPUBOJUTh  HPUMEPHl  HMCHOJIb30BAaHUS  KOMIUIEKCHBIX  YHCEI;
ONEpUPOBaTh MOHATUSMHU: MaTpula 2x2 u 3X3, ompeaciuTelb

MaTpHUIIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

YMeHue onepupoBarh NOHATHAMU: PALMOHAIBHBIE, UPPALlMOHAJIbHBIE,
MoKa3aTeJbHbIe, CTETIEHHBIE, JOrapU(PMUUECKUE, TPUTOHOMETPUIECKHE
YPAaBHEHHS U HEPaBEHCTBA, HX CUCTEMBI, YMEHHME OIEpUPOBATH
MOHATHUSIMU: TOKJIECTBO, TOXK/IECTBEHHOE IIPE0Opa30BaHue, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTb
YPaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; PEIIATH
YPAaBHEHUs, HEPABEHCTBA W CHUCTEMBI C NApPAMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsSl PEIICHNs MaTeMaTHYEeCKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00J1acTe HayKu U peallbHOM JKU3HU

YMeHue omnepupoBaTh NOHIATUAMM: (QYHKIMS, YETHOCTh (YyHKIUH,
NEPUONYHOCTh (PYHKLMHU, OTPAaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTh
dbyHKIMH, SKCTpeMyM (PYHKITMH, HANOOJIbIIIee U HAUMEHbIIIee 3HAYCHHS
(GyHKIMH Ha TPOMEXYTKE, HenpepblBHAs (YHKIMS, aCHUMITOTHI
rpaduka QyHKUMM, TepBas W BTOpas MpPoW3BOAHAs (QyHKUHH,
reoMeTpHUecKUil U (hU3NYecKuii CMbICT TPOU3BOIHOM, TepBooOpa3Has,
onpeAeNnéHHbI HHTErpan; yMEHHE HaXOJWTh AaCHUMMTOTHI rpaduka
(GYHKIMU; YMEHHE BBIUUCIATH MPOU3BOAHBIE CYMMBI, IPOH3BEACHUS,
YaCTHOT'O U KOMIO3UIIMU (PYHKIIMM, HAXOAUTh YpaBHEHHE KacaTelIbHOMN
K rpaduky QyHKUUH; yMEHHE HAXOAUTh MPOM3BOIHBIEC HJIEMEHTAPHBIX

(GyHKIUH; yMEHUE HCIOIb30BaTh MPOM3BOJHYIO JIsi UCCIIEJOBAHUS




(GyHKIMH, HAXOAUTH HAUOOJBIINE U HAUMEHbBIINE 3HAYCHUS (PYHKIIHUII;
CTpOUTHh TpaduKM MHOTOYICHOB C HCIIOJIB30BAHUEM  armapara
MaTeMaTHYeCKOTO  aHaju3a;  OPUMEHSATh  MPOU3BOAHYIO IS
HAXOXK/ICHUS HAWIYYIIeT0 pEHICHUs B MPHUKIAJHBIX, B TOM YHCIE
COLMAIbHO-9)KOHOMHYECKUX ¥  (U3MYECKHX 3a/ayax; HaXOAUTh
wiomanad u 00bEMBI (UTyp C HOMOLIbIO HHTErpasia; MPHBOAUTH
OpUMEpPbl  MaTeMaTHYeCKOrO0  MOJEIMPOBAHUS €  IOMOIIBIO

muddepeHIHATbHBIX YPaBHCHUH

YMeHune omnepupoBarh MOHATHSIMH: Tpapuk (GyHKIWUH, OOpaTHas
GbyHKIMSA, KOMIO3UIMSA (GYHKUMHN, JTUHEHHass (QyHKIUS, KBaJpaTHUHAs
GbyHKIMsA,  panuoHaNbHAs  (QYHKOUS,  CTEHeHHas  (yHKOWS,
TPUTOHOMETpUYECKHE (YHKLMHU, OOpaTHble TPUTOHOMETPUYECKHE
GbyHKIMM, TOKa3aTenbHas M Jorapupmuueckas (yHKIHHA; yMEHUE
CTPOUTH IpaUKMU M3YyYEHHBIX (YHKIUH, BBIIOJHATH IpeoOpa3oBaHUs
rpaduKoB (HYHKIHIA, HCTIOIB30BATh TPAPUKH JJIST U3YUIECHUS MIPOIECCOB
U 3aBUCUMOCTEH, IIPU PELICHUH 3a/1a4 U3 APYIHX Y4eOHBIX MPEIMETOB
W 3a7ad U3 peaJbHOM >KMU3HU; BBIpAXaTh (OPMYJIaMH 3aBHCUMOCTH
MEX]y BeJIMUYMHAMM; UCIIOJIb30BaTh CBOMCTBA U rpaduKu GyHKIUN Ui
pemieHusl ypaBHEHUWH, HEpPaBeHCTB M 3adad C IapaMeTpaMu;
n300pakaTh Ha KOOPJIMHATHOM IJIOCKOCTM MHOXKECTBA pEILICHUMN

YpPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, TOJIM U YacTH, Ha JABUKEHHE, pabOTy, CTOUMOCTh TOBAPOB U
yCIIyI, HaJOTW, 3aJadyd W3 O0OJacTH yNpaBiICHUS JUYHBIMH U
ceMeWHbIMU (MHAHCAMH); COCTaBJIATh BBIPAXKEHUSA, YypaBHEHUS,
HEPAaBEHCTBA M HMX CHCTEMBl IO YCIOBHUIO 3aJadd, HCCIEA0BaTh
MOJTy4YeHHOE PELIeHHE M OLIEHWBATh IMPaBJIONOAOOHOCTh PE3Y/IbTATOB;
YMEHHE MOJEIHMPOBATh peajbHblE CUTYallUM Ha SI3bIKE MATEMATHKU;
COCTABJIATh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBHUIO  3aJa4d,  HCCIENOBaTh  IOCTPOCHHBIE  MOAEIH €
WCIOJIb30BAHUEM armapara anreOpbl, HHTEPIPETUPOBATh MOTYUYEHHBIN

pe3ynbTar

YMmenue OIICpHUPOBATH  IMOHATHAMU: cpcaHee apI/I(I)MCTI/I‘-ICCKOC,

MearaHa, HanOobIllee ¥ HaUMEHbBIIIEEe 3HAYEHUs, pa3Max, JAUCIIEPCHs,




CTaHJApPTHOE OTKJIOHEHHWE YHUCJIOBOrO HA0Opa; YMEHHE H3BJICKATh,
UHTEPIPETUPOBATh MH(POPMAIINIO, MPEACTaBICHHYIO B TalOiuIax, Ha
auarpammax, rpadukax, OTpa)aronlyl CBOWCTBA PEAIbHBIX MPOIIECCOB
U SIBICHUN; MPEACTaBIATh HMH(POpPMALMIO C TOMOIIBI0 TaOIUI U
MarpaMM; HUCCJENI0BAaTh CTAaTUCTUYECKUE JIaHHBIE, B TOM 4YHUCJE C
MPUMEHEHHEM TpaHUuecKux METOJOB U DIJIEKTPOHHBIX CPEICTB;
rpadUuecKd UCCIIEIOBATh COBMECTHBIC HAOMIOJACHHUS C IOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHON perpeccuu

YMeHHe onepupoBaTh IOHATHAMM: CIIYYalHBIM OIBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C KCIIOJIb30BAaHHEM TPapUUECKUX METOJOB; NMPUMEHATH
(bopMyJIbl CIOXKEHHUSI U YMHOXEHHsI BEpOATHOCTEH, (hopMyiy MOIHON
BeposTHOCTH, (opmyny bepHymm, KOMOMHATOpHBIE (AKTBI U
(GopMysbl; OLEHHBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; yMeHue
ONEpUPOBATh IIOHATUSAMHU: CIydalHas BEJIMYMHA, PACIPEICICHUE
BEPOATHOCTEM, MATEMAaTUYECKOE OKUAAHUE, TUCIIEPCUS U CTaHIAPTHOE
OTKJIOHEHHE CIy4yailHOW BEIMYMHBI, (DYHKUHUU pacIpeneicHus Hu
IUDIOTHOCTH ~ PAaBHOMEPHOIO,  IIOKA3aTEJIbHOTO U HOPMAaJIbHOTO
pacupeneneHnid; yMEHHME  MCIOJb30BaThb  CBOWMCTBA  M3YYEHHBIX
pacnpeneseHuil s pelIeHts 3a/1a4; 3HAKOMCTBO C IOHSTHSAMM: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHUE
NPUBOAUTH MpPHUMEPHl MPOSBIECHUS 3aKoHa OOJBIIMX 4YHCed B
NPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHUE OIEPUPOBAThH
MOHATUSIMHM: COYETAaHUE, IIEPECTAHOBKA, YHMCIO COYETAaHUM, YHUCIIO
nepecTaHoBoK; OMHOM HblOTOHA; yMeHHe MPUMEHITh KOMOMHATOPHBIE
(bakThl M pacCyXJIEHUsS Ui pelleHUs 3a]ay; OLEHUBATh BEPOSITHOCTH
peabHBIX  COOBITHI; COCTAaBIATH BEPOSITHOCTHYIO MOJEIb U

WHTEPIPETHUPOBATH NOJTYUECHHBIA Pe3yIbTaT

YMenue onepupoBaTh IMOHATUSAMHU: TOYKa, HpsMas, IJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, Jy4Y, BEJIWYMHA YIJIA, IUIOCKUH Yroi,
JBYTpaHHBI Yroj, TPEXTPaHHbBIM Yyroj, CKpEUIMBAIOIIUECS MpsIMBbIe,
NapajuiebHOCTh U MEPIEHANKYISIPHOCTh MPSAMBIX U IIOCKOCTEH, Yroi
MEXIY NPAMBIMH, YroJ MEXKIY NPSMOM M IMJIOCKOCTBIO, YOl MEXIY

IIJIOCKOCTAMHU, PACCTOAHUEC OT TOYKH 0 IIJIOCKOCTHU, PACCTOAHUEC MCKIY




HPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpU pelIeHUH 3a7ad HM3y4deHHble (DAKTBI M TEOPEMBbl IMJIaHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIEr0 MUpa; CTPOUTh
MaTeMaTHYeCKUe MOJEJIN C IOMOIIbI0 T'€OMETPUUYECKUX IMOHIATUN U

BCJIMYHMH, pCIIAaTh CBA3aHHBIC C HUMHU IMMPAKTHYCCKUC 3aa4YN
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YMeHue onepupoBarh MOHIATUAMHE: TUIOHIAb GUTYpBI, 00BEM GHUTYPBHI,
MHOTI'OrpaHHUK, HpaBHHBHLIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OI'paHHUKa,
Ky0, THapajuieienurnes, npusMa, nupaMuaa, GUrypa u MOBEPXHOCTb
BpallICHUs, MWIMHAP, KOHYC, 1map, chepa, TIomaas chepsl, TUIonaib
MOBEPXHOCTU MUPAaMH/IBI, MPU3MbI, KOHYCa, HUWIHHAPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO MapajuleenuIea, MMpaMuibl, TPU3MbL, THJINHIPA,
KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CCUCHUS KOHYCA W IMJIHHIPA,
napajuielibHble OCH WJIM OCHOBAHHUIO, CEYCHUE IIapa, IUIOCKOCTb,
Kacamomascss chepbl, HWIMHAPA, KOHYCa, YMEHHE CTPOUTH CEUYCHHUE
MHOTOTpaHHHKa,  HM300pakaTb  MHOTOTPAaHHHWKH,  (QUTYpBl U
MOBEPXHOCTU BpAIICHHUS, MX CEYCHHSA, B TOM YHCIE C IOMOIIBIO
OJICKTPOHHBIX CPCACTB;, YMCHHUEC IIPUMCHATH CBOICTBa TCOMCTPHUICCKUX
¢buryp, camMOCTOSATENILHO (OPMYJIUPOBATH OMPEACICHUS H3Y4aeMbIX
(1)I/Il"yp, BbBIIBUT'AaTh TUIIOTE3bI (0] CBOMCTBax n IIprU3HaKax
reoMeTpruecKuX (Guryp, 000CHOBBIBATh MIIM OMPOBEPraTh UX; YMEHHUE
MPOBOAUTH Kiaccuukanuio (GUIyp 1O pa3IudyHbIM [pHU3HAKaM,

BBIIIOJIHATH HeO6XOI[I/IMBIC JOIIOJIHUTCIILHBIC ITOCTPOCHU A
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YMeHue onepupoBaThb MOHATUSAMH: JBIJKEHHE B IPOCTPAHCTBE,
Hapa.]'[J'[eJ'IBHBIfI MEpPEeHOC, CUMMETPHUA HAa IJIOCKOCTU U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe MOA0OMs, MOJO0OHBIE (UTYpHI; yMEHUe
pacrno3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM YHCIIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYpe; UCIOJIb30BaTh I€OMETPUUECKHNE OTHOLICHHUS
Ipru peIICHUH 3aJad; HaXOAUTb I'COMCTPUYCCKHUE BCIWMYMHBI ()IJ'II/IHa,
yroj, IUIOMAAb, OOBEM) MpU pElIeHUM 33734 U3 JPYTUX y4eOHBIX
npeaMETOB n nu3 peaﬂBHOﬁ KHU3HU, YMCHUC BBIYUCIATH
reOMEeTPUUECKUE BETMYMHBI (AJTMHA, YroJl, MJIOUaab, 00bEM, MIIOMAab
MOBEPXHOCTH), HCIOJIb3YS H3y4eHHbIEe (OPMYNIBI M METOIbl, B TOM
qucIie: MI0IAAb MOBEPXHOCTH MUPAMUIbI, TPU3MBI, KOHYCa, LIWINHApPA,

mwiom@aab chepsl; 00bEM Kyba, MPSAMOYTOJIBHOTO TapauIielenumnea,




NApaMHUIbl, INPU3MBI, LWIMHIPA, KOHyca, LIapa; yMEHHE HAXOIUTh

OTHOIICHHE 00BEMOB MOJOOHBIX HUTYD
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YMeHue  onepupoBaTb — NOHATHUSIMHU:  NPSIMOYTOJIbHAsg  CUCTEMA
KOOpAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPIAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOpA HA YMCIIO, PA3JI0OKEHHUE BEKTOpa I10
0a3ucy, CKaJspHOE NPOHU3BEJCHHE, BEKTOPHOE IPOU3BENIEHUE, YIOJ
MEXKIY  BEKTOpaMHM; YMEHHME  HCHOJIb30BAaTh  BEKTOPHBIM U
KOOPJAMHATHBIA METOJ JJIs PEIICHUs T€OMETPUYECKUX 3aJad U 3aJad

JPYTUX y4eOHBIX MPEAMETOB
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YMeHne BBIOMpATh TOAXOMANIMA METOA [UIS PEIICHHS 3a]adu;
IIOHMMAaHUE 3HAYMMOCTH MAaTeMAaTUKHM B H3Y4YCHMHM IPUPOIHBIX U
OOLIECTBEHHBIX IPOLIECCOB U  SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MaTHUKH B HCKYCCTBE, YMEHHME IPUBOIUTH
IIpUMEPBl  MATEMAaTH4YECKUX OTKPBITUA POCCUMCKOM U  MHMPOBOH

MaTeMaTH4YeCKOM HAayKH




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI'2 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna u BIYUCICHUSA

11 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET

12 Panmonanbhple uyucia. OOBIKHOBEHHBIE U JI€CATUYHBIE ApOOHM, HPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuit KOpPEHb HaTypajibHON CTEIICHH. HevictBus c
' apu(pMeTHYECKUMH KOPHIMHU HATypaJIbHOM CTETeHU

14 Crenenp ¢ nenslM nokazatesneM. CTENeHb C PALMOHAIBHBIM I1OKA3aTEJIEeM.
' CBoiicTBa cTenIeHU

15 CuHyc, KOCUHYC M TAaHI'€HC YHUCIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCJIOBOI0 apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JOrapru(MbI

JeiicTBuTenpHble uKclia. ApuMETHUYECKHE ONepalud C JACUCTBUTEIHHBIMU
1.7 yuciaamu. IIpuOmkEHHbIE BBIYMCICHUS, NPABWIA OKPYIJIEHUS, NMPHUKUIKA U
OLIEHKA pe3yJIbTaTa BEIUUCIICHUI

1.8 [TpeoOpa3oBanue BoIpaKEHHUN

1.9 KommnekcHeie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 [enble 1 1poOGHO-pallMOHANIbHBIE YPaBHEHUS

2.2 HppannoHanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [TokazarenabHble U IOTapUPMUUECKIE YPAaBHEHUS

2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBA

2.7 [TokazarenbHble U IOrapu(pMUUECKIE HEPAaBEHCTBA

2.8 Tpuronomerpuyecknue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Martpuna cucTeMsl JIMHEWHBIX YpaBHEHUN. ONpeaennTens MaTpULbI
3 OyHKIMH U TpaduKh




@ynkius, cnocods! 3aganua Gynkmun. ['paduk pyaxnun. Bzanmuo oOpaTHbie

3 ¢bynkuuu. YétHeie u HeuéTHbIe GyHKuuu. [leprnoanyeckue GyHKIMN
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMM ¢(yHkuuu. Hymn dyHkoum.
3. [IpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITHH.
' Maxkcumymbl 1 MUHEMYMBI (yHKIMUA. HanOomnpiiee M HauMeHbIee 3HAUECHUE
(GYHKLIMN Ha IPOMEXYTKE
33 CreneHHas (yHKUIMS C HaTypajdbHBIM U LEJIBIM INOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA B rpaduKH
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINN, X CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcuMmMntoTsl TpadukoB ¢(ynkmmii. CBoiicTBa (yHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS IOCIIEI0BATEILHOCTEH
38 Apudmernueckass u reomerpuueckas nporpeccuu. Dopmyna  CIOKHBIX
' IIPOLICHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA
[IpumeHeHne MPOW3BOAHOM K HMCCIENOBAaHHMIO (YHKIUH HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. HaxoxaeHne HauboJbIIero ¥ HaMMEHBIIEro 3HaueHUs (QyHKIUU
Ha OTpe3Ke
4.3 [lepBooOpasnast. MaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBo, onepanun HaJl MHOXecTBaMH. Jlnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 [TpsiMbIe 1 TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalLCHUS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPEI

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Maremarunka. ['eomerpust; 10 kiace. yrmyonerHoe ooyduenue Mep3msik A.l.,
Homuposckuii JI.A., [Tonskos B.M.; nox penakuueii [logonsckoro B.E.
OO0111ecTBO ¢ OTpaHNMUEHHONW OTBETCTBEHHOCTHIO M3MaTeNbCKuii LIEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iectBo «31aTenbcTBo
«IIpocsemenue»

* Matematuka. 'eomerpus; 11 knace. yrinyonennoe ooyuenne Mep3msik A.TL.,
Homuposckuii [.A., ITonskoB B.M.; nox penakuueii [Tononsckoro B.E.
OO011eCcTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO M31aTeNbCKUI LEHTP
«BEHTAHA-I'PA®y»; AxunonepHoe o61iecTBo «M31aTenbcTBO
«IIpocsemenue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA
«Marematuka. 'eomerpusi. 10—11 kmaccel. ba3oBblil 1 yriayOnEHHbBIN YPOBHH.

Metoauueckoe nmocoduey, nznarenbctBo «IIpocsemenney, 2024.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

VYuu.py, dxnace, [-Smart



