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MNOACHUTEJIBHASA 3AIIMCKA
Pabouas nporpamma yueOHOro kypca «I'eomeTpus» yriyOnEHHOrO YpPOBHS

st ooygaromuxcs 10 —11 kimaccoB coctaBneHa B COOTBETCTBUU

e npuka3zoM MuHHcTEpcTBa npocsemenus Poceuiickoin @enepanuu ot 9
okTs10ps 2024 roga Ne 704 «O BHecCE€HMH M3MEHEHUW B HEKOTOpPbHIE
npukassl Munucrepctsa mnpocseuieHuss Poccuiickon @enepanuu,
Kacatonuecs (enepanbHbIX 00pa30BaTEIbHBIX MPOTPAMM HAYAIBLHOTO
oOmiero o0pa3oBaHusl, OCHOBHOTO OOIIEro oOpa30BaHUS U CPEIHEro
obmero oOpaszoBaHus» (3apeructpupoBaHo B Muniocte Poccuu
11.02.2025 Ne 812200), koTopblii BHEC U3MEHEHHS B (eaepalbHbIe
OCHOBHBIE 00111€00pa30oBaTeIbHbIE TPOrPAMMBI, BCTYMAIOIINE B CHILY C
1 centsi6pst 2025 rona,

o @epnepanbHOil paboueld TporpaMmbl MO  y4eOHOMY  MpEeAMETY
«["eomeTpus (6a30BbIil ypoBeHb)» Ha ypoBHe COO

I'eomeTpust siBsieTcss OgHUM W3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHETO
oO1mrero oOpa3oBaHusi, Tak Kak 00€CIeYMBAET BO3MOKHOCTh U3yUEHUs AUCIUILINH
€CTECTBEHHO-HAYYHOM HAIPABICHHOCTH M MPEIMETOB TyMaHUTAPHOI'O LIMKJIA.
[lockonbKy  JorMYeckoe  MbIIUIeHHe,  (opMuUpyeMoe  TpH  HU3yUYEHUU
0Oy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEIbCTBE TEOPEM H
NOCTPOEHUM LIETIOYKH JOTUYECKUX YTBEPKICHUU MPU PELICHUH T'€OMETPHYECKUX
3aJla4, YMEHHME BBIIBUIaTb U OIPOBEpPraTb TMIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSI TIPU PEIICHUM 3a]a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3YecKuX 3aaad.

Llens ocBoeHMs mporpaMMbl yueOHOTO Kypea «I'eomeTpus» Ha yriyOinEéHHOM
ypOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
M3y4YEHUU T'€OMETPHUH, KaK COCTaBJISIONICH MpeaMeTHOM obnactu «MarteMaTuka u
uHdpopMmaTHKa»  dYepe3  oOecredYeHre  BO3MOXKHOCTH — NPHOOpETeHHS U
UCIIOJIb30BaHUsl Oojee TIyOOKMX TEOMETPUYECKUX 3HAHUW U JIEWCTBH,
cnenuUIHBIX TEOMETPUH, U HEOOXOIUMBIX JUIsl YCIIENTHOTO MPOQPECCHOHATBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJIE30BAHINEM MATEMATHKH.

[IpuopuTeTHBIMU 3ajjayaMu Kypca TE€OMETPUU Ha YriyOJIEHHOM YpOBHE,
PACHIMPSIONIMMH W YCHUIMBAIOIIUMHU Kypc 6a30BOTO YPOBHSI, SIBIISIOTCS :

pacuIMpeHue MpeaCTaBlIeHUs] 0 TEOMETPUM KaK YaCTU MHUPOBOU KYJIbTYpbl U
dbopMupOBaHNE OCO3HAHUS B3aMMOCBSI3U TEOMETPUU C OKPYKAIOIUM MUPOM;

dbopMupoBaHuEe MPEJICTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MAaTeMaTUYECKUX MOJIENSAX, MO3BOJISIONIMX OMUCHIBATHL M HM3y4aTh



pa3HbI€ SBJICHUS OKPY’KAIOIIET0 MUPA, 3HAHUE MTOHATUMHOTO araparta mo pasaeiy
«CtepeomeTpusi» yueOHOro Kypca reoMeTpuu;

dbopmupoBaHue  yMEHUsS ~ BJIQJACTh  OCHOBHBIMU  TOHSTUAMH O
MIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHE MX NMPUMEHSITb, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOJUTh
HECTaHJapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHuEe yMEHUSI Paclo3HaBaTh HA YEPTEKaX, MOACISIX U B PealbHOM
MHUpE MHOTOTPAaHHUKH M Tejla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUYECKHUE
MOJIENH;

dbopMupoBaHue MOHUMAHHUS BO3MOXKHOCTH aKCHOMATUYECKOTO TMOCTPOCHHUS
MaTeMaTHYEeCKUX TeOopui, (popMUpOBaAHHME TMOHUMAHHUS POJIM AKCHOMATHKU TIPU
IPOBEICHUU PACCYKICHUM;

dbopMupoBaHue yMeHHUs BIaJCTh METOAAMU JOKA3aTEIbCTB U aJIrOPUTMOB
pelieHus, yMEHUsT UX TPUMEHATh, MPOBOJUTH JOKa3aTeIbHbIE PACCYXKICHUS B
X0/ PEIICHUs CTEPEOMETPUUCCKHUX 3aJ1a4 1 33/1a4 C MPAKTUYECKUM COJICPIKAHUEM,
dbopMupoBaHue TMPEACTABICHUS O HEOOXOJUMOCTH  JOKA3aTeIbCTB  MPH
000CHOBaHMHM MaTEeMAaTHYECKUX YTBEPKJICHHUHN U POJIM AKCHOMATUKHU B MPOBEJICHUU
JEYKTUBHBIX PACCYKICHH;

pa3BUTHE M COBEPIICHCTBOBAHME HWHTEIJIEKTYaJbHBIX W  TBOPYECKHUX
CrocoOHOCTEN 00y4YaroIMXCsl, MO3HABATEIHLHOW aKTUBHOCTHU, MCCIEI0BATEIbCKUX
YMEHUN, KPUTUYHOCTH MBILIJIEHUS, UHTEpEca K U3yUYEHUIO TEOMETPHU;

dopmupoBanue (HyHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHUU:
YMEHHS PACIO3HABaTh MPOSABICHHUS TE€OMETPUUYECKUX TOHSATUNA, OOBEKTOB H
3aKOHOMEPHOCTEN B pEAIbHBIX KU3HEHHBIX CUTYalUUSX U MPU U3YYEHUU OPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJENHUPOBAHUS PEAbHBIX CUTyallud, HCCIEHOBAaHUSA IOCTPOCHHBIX MOJEINEH,
UHTEPIPETALMHU [TOTYyUYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJICPKATEIHHBIMH JUHUSMU yu4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBuswoTcs: «lIpsiMble W IUIOCKOCTH B TPOCTPAHCTBER,
«Muororpannukn», «Tema BpameHusi», «BekToppl H  KOOpAWHATHI B
MIPOCTPAHCTBEY, «/[BM>KEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh ONEPHPOBATH
MOHSATUSAMUY», PEIECBAHTHBIMM T€OMETPUM HA YIIIYOJIEHHOM YpPOBHE OOYy4YEHHs B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJAEpPKAaTEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMupOoBaHWE  JIOTUYECKMX YMEHHHA  paclpenensieTcss He  TOJNBKO  TI0
coJiep KaTeNIbHBIM JIMHUSIM, HO | 110 rojaMm oOydeHus. Coaepikanne oOpa3oBaHwsI,
COOTBETCTBYIOIIIEE TPEAMETHBIM pe3ynbTaTam ocBoeHusi denepanpHOl pabdoueit
MpOrpaMMbl, pacrpeAeia€HHbIM 0 rojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPHUHIIUIIUAIBLHBIM BOIIPOCcaM O0y4arouuecs



oOpamanuch HEOAHOKPAaTHO. JTO  TO3BOJSET OPraHu30BaTh  OBIIAJCHHUE
TCOMETPUICCKUMU MOHSATUSIMH W HABBIKAMU TTOCIICIOBATEIFHO U MOCTYIATEILHO, C
COOJTI0IEHNEM TIPUHITATIA TTPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIIOYATh B OOMIYIO
CUCTEMY T€OMETPHYCCKHUX MPEICTABICHUN 00YJaIONIUXCsl, PACIINPSS U YTITyOJIss
e€, o0pa3ys MPOYHBIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4CHUIO TEOMETPUH Ha YIITyOJEHHOM YPOBHE ITO3BOJISCT:

co3natk ycnmoBus  Jis auddepeHnmanuu  oOydeHUs, MOCTPOEHUS
WHIUBUIYAbHBIX  00pa3oBaTENbHBIX MporpamMMm, O0OecneuuTh yriayOnaéHHoe
U3YyYCHHE TEOMETPHUH KaK COCTABIISIIONICH yueOHOro nmpeaMera «MareMaTuka,

MOJIFOTOBUTHh OOYYAIOMIUXCS K MPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yuéToM BbIOOpa Oynymied mnpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHaIbHBIM 00pPa30BaHUEM.

Ha w3yuenue ydeOHOro Kkypca «I['eomerpusi» Ha yYriyOnEHHOM YypOBHE
orBoautcs 204 gaca: B 10 xmacce — 102 yaca (3 gaca B Henento), B 11 kinacce — 102
yaca (3 4aca B HEJIEJ0).



COIAEPKXAHUE OBYYEHUA

10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUM U CIIEACTBUSA U3 HUX.

B3anmHOe pacnosio)keHue MpsMBIX B IIPOCTPAHCTBE: IEPECEKaroIIuecs,
MapaJuleNIbHbIE W CKpeluBaromuecs npsmele. [Ipu3Haku CKpemMBaAIOIINXCA
npsambIx. [lapanneabHOCTh NPSAMBIX U IJIOCKOCTEN B IMIPOCTPAHCTBE: MAPAIUICIIbHbBIC
MPSAAMBIE B TPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX MPAMBIX, ITAPALIETBHOCTD MPSIMOU
u 1iockoctu. [lapamnensHoe M UEHTpaJIbHOE MPOEKTUPOBAaHME, H300paKeHHUe
¢uryp. OcHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajmiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXAY MPSIMBIMU B MPOCTpaHCTBE. [lapannenbHOCTh TNIOCKOCTEN: MapajlieIbHbIe
IIJIOCKOCTH, CBOWCTBA IapaijIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
OPOCTPAHCTBEHHbIE (QUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
MIOCTPOCHUE CEYCHUM.

[leprieHAUKYIISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
IPOCTPAHCTBE, NPSAMbBIE MapajuleJIbHblE W NEPHEHIUKYISPHbIE K IUIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O HpsIMOu

NEPIEHIUKYISPHON IJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXAY NPSMOW M IUIOCKOCTBIO, JABYI'PAHHBIN
YTOJI, TUHEHUHBIN YroJl JBYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOT'PAHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buapel MHOrorpanHukoB, pa3BépTka MHOrorpansHuka. [Ipusma: n -yrosnbHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBasi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIENUIIEl W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennas teopema Iludaropa. I[Mupammma: N -yrompHas nupamuna,
npaBUiibHasE W yceu€HHas nupamuibl. CBoiicTBa péOep U OOKOBBIX TpaHei
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U
MpaBWIbHAS MHPAMUJA, NpPaBWIbHAs TPEYroJibHAs MNHPAMUJIA W MPaBUIbHBIN



TeTpa’ap, kyO. IlpenacraBieHne o NpPaBUIBHBIX MHOTOIPAHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IUIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTU MPABWIBHOM MHUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BeKTOopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsAMoyrosbHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE
BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAs IMOBEPXHOCTD,
chepudeckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha MiockocTu. Pa3BépTka nunuuapa u koHyca. Cummerpust cepbl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u MapoBOTO
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
[WINHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCa, IUIOMaAb chepbl U e€ 4JacTeil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIllCHUs: CEUCHUS IIMINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEIro MPOEKTUPOBAHUS, METOJ] MEpeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJauHat B npoctpaHcTBe. Koopaunarel BekTopa. Pa3noxkenue Bekropa
no Oasucy. KoopauHaTHO -BEKTOPHBIA METOJ MNPH PEHICHUU TE€OMETPHUYECCKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[EHTpalbHAsl CHUMMETPHS, 3€pKajbHasi CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpakaaHcKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI W JIPyroe), yMeHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUUCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO -HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Haponaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETUKY MATEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pPOBOT0 M 6€30MacHOro 00pa3a >KH3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO -03J0POBUTEIBHOMN A€ TEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIE >KHU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJIOTMYECKOW  KyJIbTYpbl, TIOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpl, MIAHUPOBAHHE IIOCTYNKOB M OLEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYeCKONW HayKu Kak c(epbl YeJIOBEUYECKOH eSITeIbHOCTH, ATAloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUECHHI, YMO3aKIIOUEHUH M0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmocod pemeHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  MpoOJIeEMY,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro o0beKTa, ABJICHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILIEHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IUYHbIX TUIIOB, aHAIU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITENILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, J1aBaTh IOSCHEHHS IO XOAY pElISHUs 3aJauu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIICHUS, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMH JPYyTrUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C YyYE€TOM 3ajad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3ysbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[N U YCIOBUSIM, OOBSICHATH MPUUHUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU penieHuH Y4YeOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (00CYykaeHUsI, 0OMEH MHEHHIA,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

MNPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOyJaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 U MPOBEICHUN MaTEMAaTUUECKUX PaCCyKICHUI;

e TMPUMEHSTH AaKCMOMBI CTEPEOMETPHUM M CIIEJICTBUS U3 HHUX IPU PEIICHUU
r€OMETPUYECKHUX 3a]1ay;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTRBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
IPOCTPAHCTBE: MEXAY MPSAMBIMU B MPOCTPAHCTBE, MEXKIY MPAMOU U
IUIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH MOHSATUSIMHU, CBI3aHHBIMU C MHOTOT'PaHHUKAMH;

e cBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIbl MHOTOIPaHHUKOB (TIpU3Ma,
MMpaMuJia, NPSIMOYTOJIbHBIN Mapajuiesienune, Kyo);



e KiJacCU(MUIMPOBATH  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHMS IS
KJ1accuuKaIuu;

e CBOOOJHO ONEpUPOBATH TMOHATHSIMHU, CBS3aHHBIMHU C  CEUEHHUEM
MHOT'OTPAHHUKOB TJIOCKOCTHIO;

e BBINOJHSATH napasuiesibHOE, LEHTPAJIbLHOE u OpPTOTOHAJIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBHITIOIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIONMIAJM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (TIpU3Ma,
nUpaMu/ia), TEOMETPUUECKUX TeJl ¢ MPUMEHEHUEeM (hOpMYT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU: CUMMETPHUS B MIPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M IUIOCKOCTb CHUMMETPHHU
durypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMU, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJl BEKTOPAMHU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATHh MPOCTEHIINE MPOrPAaMMHBIE CpPEACTBA U JJIEKTPOHHO -
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIECKATh, MPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAaHWS HAa [PAKTUKE: CpPaBHUBATH W
aHAJU3UPOBATH PEAIbHbIE CUTyallud, MPUMEHSITh W3yUYECHHBIC MOHITUS B
nmporecce TMOMCKa  PElIeHWs MaTeMaTH4ecKH  COpMYITUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHHEM T'€OMETPUUECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHUEM F€OMETPUYECKHUX BEJIUUNH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kiaacca oOyvaromuiicst HAy9UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(epruyeckoll MOBEPXHOCTAMH, OOBICHATH CHOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIacCU(UIUPOBATH B3aMMHOE PacIoyiokeHue c(hephl U MITIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHAIIMSMHU Tel
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYpHI, BBINOJIHATH (BBIHOCHBIE) IUIOCKUE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YEpTEKaX U PUCYHKAX;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYMCIIEHUE PACCTOSTHUM OT TOYKM N0 IUIOCKOCTH, B
1€JI0M, HA TPUMEHEHHE BEKTOPHO -KOOPJAUHATHOTO METO/a IPH PEILICHUH;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  NEPEHOCE, ULEHTPAJIbHOM CHMMETPUH, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHIO M MPOXOSIIME YePEe3 BEPIINHY), CEUEHUS 1I1apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeoMeTpuYecKkre (aKThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MIPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO -KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4eckKu  cPopMyaupoBaHHOHW  MpoOJIeMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPOrpaMMblI Bcero Konrpoarueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue NpsIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIIPHOCTH MPSMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/mm KonrtpoJsbnbie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, 0606HJ;GHI:IG " 15 1
CUCTeMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3alls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbI€E TpaBUIIa U300paKeHUs
Ha PUCYHKE TTOCKOCTH,
MapajuIebHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS CTEpEeOMETPHH: TOYKA,
npsiMasi, IOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBuUJia M300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,
MapajIeIbHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

IlonsTHs: MEPECCKAIOIUECA
IIJIOCKOCTH, IEPECEKAIOIIUECA
IpsaAMas U IJI0CKOCTb,
MOJIYIIPOCTPAaHCTBO

IlonsaTus: MNEPCCCKAOIMNCCA
INIOCKOCTH, IICPCCCKAIOIIUCCS
InpsaMas U IJI0CKOCTb,
TOJYIIPOCTPAaHCTBO

MHororpaHHuKH, H300pakxeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HecyeCTBYIOIUX




00BEKTOB

MHororpanHuKH, H300paKeHne

MIPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HeCyIIECTBYIOIINUX
00BEKTOB

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEpPEOMETPHH U
MIEepBBIE CIE/ICTBUS U3 HUX.
CriocoObl 3a/1aHUsI PSMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE.
O06o3HaueHust TPSAMBIX U
IIJIOCKOCTEMN

10

N3obpaxenue ceueHnit
MMUPaMU/IbI, Ky0a ¥ TIPU3MBI,
KOTOPBIE MMPOXOIAT Yepe3 Ux
pé6pa. N3obpaxenue
MepeceYCHMS TOTYICHHBIX
I1ocKocTel. PackpammBanue

IIOCTPOCHHBIX ceueHH I Pa3sHbIMH

oBE€TaMu

11

N3o06paxxeHue ceueHui
UpaMubl, KyOa U MPU3MBI,
KOTOPBIE ITPOXOIAT Yepe3 UxX
pEbpa. M3ob6paxenue
IIEpECEUECHUS TIOJTyYEHHBIX
IJI0CKOCTEN. PackpamuBanue




IMOCTPOCHHBIX CEUCHUH pasHbIMU
OBCTaMH

12

N3o0paxkenue ceueHmit
MUpPaMUbl, KyOa ¥ PU3MBI,
KOTOPBIE ITPOXOAAT Yepe3 UxX
peopa. M3obpaxkenwue
NEPECCUCHU MOJTYICHHBIX
I0CcKoCTeN. PackpammuBanue
ITOCTPOCHHBIX ceueHun pasHbIMU
IBETaMu

13

N3obpaxenune ceueHmit
MUpaMuibl, Ky0a U MPU3MBI,
KOTOPBIE TPOXOJAT Yepes3 Ux
pé6pa. N3obpaxenue
nepeceyeHus MOJTy4eHHBIX
IJI0CKOoCTel. PackpammnBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU
LBETaMU

14

Merto crie1oB AJis MOCTPOCHUS
CeueHuu

15

Merton cieoB i1l HOCTPOSHUS
ceyeHuil. CBoiicTBa nepeceyeHui
MPSIMBIX U MJIOCKOCTEH

16

Merton cieoB i1 MOCTPOSHUS
ceueHuil. CBoiicTBa nepeceyeHui
MPSIMBIX U MJIOCKOCTEN

17

[Toctpoenue ceueHuit B
nupamupze, Kyoe 1o TpémM Toukam
Ha péb6pax. Co31aHue BEHIHOCHBIX




YEPTEKEH U 3aIIUCh 11aroB
IIOCTPOCHUS

18

[TocTpoenune ceueHuit B
nupamuie, Kyoe mo TpéM Toukam
Ha péopax. Co3gaHne BEIHOCHBIX
YepTEekKEN U 3aIUCh 11aroB
MOCTPOCHUS

19

[Toctpoenune ceueHuit B
nupamu/ie, Kyoe rmo Tpém Toukam
Ha p&opax. Co3maHue BEIHOCHBIX
YepTexKEeN U 3aIKCh I1aroB
MTOCTPOCHUS

20

[TocTpoenune ceueHuit B
nupamue, Kyoe no TpéM Toukam
Ha péopax. Co3gaHne BEHIHOCHBIX
YepTexKEH U 3aIUCh 11aroB
MTOCTPOCHHUS

21

[ToBTOpEHUE MIIAHUMETPHUU:
Teopema 0 IPONOPITMOHATIBHBIX
oTpe3kax. [lomooue
TPEYTrOJIbHUKOB

22

[ToBTOpEHME TIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYEHMSIX HAa BBIHOCHBIX
yeprexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTponpHast paboTa "AKCHOMBI
crepeomerpun. CeueHnus"

24

BzaumHoe PACIIOJIOKCHUC IPAMBIX




B IIPOCTPAHCTBE.
CkpemuBarouiecs npsiMele.
[Ipu3Haky ckpemuBaronmxcs
npsmeix. [lapannensHble npsMbie
B IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOU
NapajuieJIbHON JAHHOU MPSIMOH,
MPOXOSAIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleW Ha
JTaHHOM mpsimoit. Jlemma o
MEPECCUECHNH NapATIIEIbHBIX
MPSIMBIX TUIOCKOCTBIO

26

[TapanienbHOCTb TPEX MPSIMBIX.
TeopeMa o TpEX mapayIeIbHBIX
npsameix. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannenbHoe MPOSKTHPOBAHUE.
OCHOBHBIE CBOKCTBA
NapajyuieIbHOTO MPOEKTHUPOBAHUSL.
N3obpaxenue pa3Hbix Guryp B
napayuieNbHON MPOEKIUH

28

LenTpanbHas npoekuus. Yroiu ¢
COHANPaBJICHHBIMA CTOPOHAMH.
Yroa mexay npsMeIMu

29

3aJaun Ha JOKa3aTeNIbCTBO U
UCCIIEI0OBAaHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM PSAMBIX B
IIPOCTPAHCTBE




30

[TonATHA: mapaIeIbHOCTD
MPAMOM U TIJIOCKOCTH B
npocrtpanctse. [IpuzHak
[apaJuIEIbHOCTH IIPSIMOU U
mockoctu. CBoiicTBa
[1apaJuIEIbHOCTH IIPSIMOU U
IIJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIUMCIICHUE U JI0KA3aTENIbCTBO,
CBSI3aHHBIE C MAPAJUIEIBHOCTHIO
MPSIMBIX U TNTIOCKOCTEN B
MIPOCTPAHCTBE

32

[Toctpoenune ceuenus,
MPOXOJIALIETO Yepe3 JaHHYIO
MPSIMYIO Ha YepTexe U
MapaJyIeILHOIO APYTrOM IpsIMOH.
Pacuér oTHOMIEHMI

33

[TapannensHas nmpoexuus,
MIPUMEHEHHE TSI TOCTPOCHUS
CeYeHMI Kyba u
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

[TapamienbHbIE TIIOCKOCTH.
[Ipu3Haku napaaienbHOCTH JBYX
IJIOCKOCTEN

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[HH.[CfI qgepe3 TOUKY, HC
MIpUHAJICKAITYO JTaHHOM




IJIOCKOCTH U CJIEJICTBUA U3 HEE

36

CaoiicTBa napauieabHbIX
IUIOCKOCTEH: O MapajuIeIbHOCTH
MPSIMBIX TIEPECEUCHHS TTPH
MePeCceUeHNH IBYX MMapauIeIbHBIX
IIJIOCKOCTEMN TPEThEn

37

CpoiicTBa napasuieabHbIX
IJI0CKOCTEHN: 00 OTpe3Kax
MapajIebHBIX TPSMBIX,
3aKIIFOYEHHBIX MEXKIY
napauieIbHBIMH TUIOCKOCTSIMH; O
IIEPECEUECHUH IPSIMOU C IBYMS
napajuieIbHBIMA TUTOCKOCTSIMU

38

[ToBTOpenue: Teopema [Tudaropa
Ha IJIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a u
MPSIMOYT OJIBHOTO
napauiesienunea

41

Bbruncnenue JUIMH OTPE3KOB B
KyOe U psIMOYrOJIbHOM
napasuiesienue e

42

[lepneHIMKyIAPHOCTD NPSAMON U
miockocTy. [Ipusnak
MEPIEHIUKYIAPHOCTHU NPSMOH U
IIJIOCKOCTH

43

[lepnieH IUKYIAPHOCTD NPSAMOU U




mockocTy. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSIMOM U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOIA,
MIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K TUIOCKOCTH

45

[ImockocTu M NepIeHNKYISIPHBIE
VM TNIpSIMBIE€ B MHOTOI'PAHHHUKAX

46

[InmockocTu M NeprneHIuKyIsIpHbIE
VM TNIpsSIMbIE B MHOTOI'PAHHHUKAX

47

[lepnieHiuKynsAp U HAKJIOHHAS.
[TocTpoenue neprneHuKymspa u3
TOYKHU Ha MPSAMYIO

48

[lepnieHiuKynsAp 1 HAKJIOHHAS.
[TocTpoenue nepneHAnKysIpa u3
TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
MepreHIuKynsapax (mpsmas u
oOparHas)

50

Teopema o Tpéx
MepHeHIuKysapax (mpsmas u
oOparHas)

51

Yron MCKAY CKpCHINBAOINUMHUCA
MIpsAMBIMHA

52

[Touck neprneHaAuKyISpHbIX
MPSIMBIX C TIOMOIIBIO




NEPIEHIUKYIIAPHBIX INIOCKOCTEN

53

OpTtoroHanbHOE IPOEKTUPOBAHNE

54

[Toctpoenue ceuenuii Kyoa,
IIPU3MBI, IPAaBUIILHOM IMMPAMMUJIbI
C IOMOIIBIO OPTOTOHAIBHOU
MPOEKLIUU

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHOM IMTUPAMHUIBI
C IOMOIIBIO OPTOTOHAIBHOU
MIPOEKINHU

56

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IUIOCKOCTH.
[Inmockoctu cummeTpuii B
MHOTOTPaHHUKAX

57

[Ipu3Hak nepneHIuKyIspHOCTH
MPAMOM ¥ TIJIOCKOCTH Kak
CIIEICTBUE CUMMETPUU

58

[IpaBUIIbHBIE MHOTOTPAHHHUKH.
Pacu€t paccTosiHMil OT TOUKH 10
IUIOCKOCTH

59

[IpaBuabHBIE MHOTOTPAHHUKH.
Pacué€t paccTosiHuil OT TOYKH 10
ILIOCKOCTH

60

Crnioco0bl OITyCTUTH
MEPIEHIUKYIIAPBL: CHMMETpUS,
CABUT TOYKH I10 NapajlIeIbHOU
psAMOM

61

CaBur no HenapamienbHOU




IPSIMOM, U3MEHEHUE PACCTOSHUI

62

KonTtponsHas padora "B3anmuoe
PACIIOJIOKCHHUC MTPAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

63

[ToBTOpEHME: yrom Mex Iy
MpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJILHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

I'eomeTpuueckne MeTo bl
BBIYHMCIICHUS YTJIa MEXY
MPSIMBIMUA B MHOTOTPaHHHKAX

66

JByrpanuseiii yroj. CBOMCTBO
JIUHEIHBIX YTJIOB ABYTPAaHHOTO

yria

67

[TepnieH IUKYIISIpHBIE TITIOCKOCTH.
CBolicTBa B3aMHO
MePIEHIUKYIISIPHBIX ITIOCKOCTEH

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl IBYyX MI0CKOCTeN
MEePIEHIUKYIISIPHBIX TPEThEN
MIJIOCKOCTH

69

IIpsAMOyroabHBIH
napasiesienunes; Kyo;




U3MEPEHUs, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuielIenunena

70

Teopema o quaroHayiu
MPSIMOYTOJILHOTO
napajuieJienunes1a u cieCTBUE U3
HeE

71

CrepeomeTrpuueckue u
IMPHUKIAAHBIC 3a]a41, CBA3aHHLIC
CO B3aWMHBIM PACTIOJIOKECHAEM
MIPSAMBIX U IIIIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
NpsAMbIE, MapajlieIbHbIE
IJTIOCKOCTH B CTAHAAPTHBIX
MHOTOTpaHHUKaX

73

[Tapa mapaynenbHbIX MIIOCKOCTEN
Ha CKPEIHBAIOIINUXCS MPSAMBIX,
paccTOsiHUE MEXIY
CKPEIMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosaue oT ToOUkH a0
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

75

Beluncnenue paccTostHUN MEXIy
CKPELIMBAIOILUMUCS MPSIMBIMU C
ITOMOIIBIO NEPIEHIUKYIIPHOU
IIJIOCKOCTH

76

TpéXrpaHHblli yroj, HEpaBeHCTBA
JUIsl TPEXTPaHHBIX YIIiIoB. Teopema




[Mudaropa, TeopeMbl KOCUHYCOB H
CUHYCOB Il TPEXTPAHHOTO YIJla

DneMeHTHI cheprudecKoit

77 F€OMETPHUH: T€0JIC3NUECKHE JIMHUN
Ha 3emiie

78 KonTponbnas padorta "Yrisl u
paccrosHus"

79 Cucremaru3zanus 3HaHUN
"MHOTOTrpaHHUK U €T0 3JeMEHTHI"

80 [MTupamua. Buasl nupamu.
[IpaBunbHas nupamMuia

81 [Ipusma. IIpsimas u HakIOHHAs
npu3Msl. [IpaBunbHas npusma
[Ipsimoit mapamnenenunen,

82 MPSMOYTOJTHHBIHN
napajuiesenumnes, Kyo

83 Brinykiible MHOTOTPaHHUKH.
Teopema Diinepa
Brinykiible MHOTOTPaHHUKH.

84 Teopema Ditnepa. [IpaBunbHbIC 1
MOJIyPaBUIIbHBIE MHOTOTPAHHUKHU

85 KonTtponsHas padorta
"MHuororpaHHuku"

86 [TonsiTHE BEKTOpA HA MJIOCKOCTHU U
B IIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuno napamienenunena




90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1
Paznoxxenne Bekropa o 6azucy

91 TpEX BEKTOPOB, HE JICXKAIIUX B 1
OJHOM MJIOCKOCTH

92 CkarnsipHO€ MTPOU3BEICHUE 1

93 Beruucnenue yria mexuay 1
BEKTOPaMH B IMPOCTPAHCTBE

94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1

95 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1

96 [Ipocreiinmue 3a1a4u ¢ BEKTOPaMH 1

97 [Ipocreiinmue 3a1a4u ¢ BEKTOPaMH 1

98 O606Hv1eHHe Y CUCTEMaTH3aIus 1
3HAHHH

99 O6o6nvleHI/Ie Y CUCTEMaTH3aIHs 1
3HAHHH

100 O6o6nvleHI/Ie Y CUCTEMaTH3aIHs 1
3HAHHH

101 O6o6nvleHI/Ie U CUCTEMAaTU3aLIIs 1
3HAHHH

102 O606erHI/Ie A CUCTEMAaTH3aIH 1
3HAHHH

OBUIEE KOJIMYECTBO YACOB I10 102
I[TPOIT'PAMME




11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne T Mara uudposbie
€Ma ypoka Kourpoububie | IIpakTHyeckue
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE
padoThI padoThI
pecypcsl
[ToBTopenue temsl "KoopauHatsl
1 BEKTOPA Ha MJIOCKOCTH U B 1
npocrpaHcTee”
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
[ToBTOpenue Temsl "Beruncienue
3 yria MeXIy BEKTOpaMH B 1
npocrpasnctae"
[ToBTOpeHue TeMol "YpaBHEHHE
4 MIPSIMOM, TPOXOIAIICH Yepe3 ABE 1
TOYKH"
5 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
9 JInneliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKHE METO/IBI pacuéra 1

yTJia MeXy IpSMbIMU B




MHOT'OrpaHHUKax

11

AHaTUTHYECKHE METO/IbI pacuéTa
yria MeXJy IUIOCKOCTSIMU B
MHOTOTpaHHUKAX

12

dopmysia pacCTOSHUSA OT TOUKH JI0
IJIOCKOCTH B KOOPJIMHATAX

13

Haxoxnenue paccTosiHul OT TOUKH
710 TIJIOCKOCTH B KyOe

14

Haxoxnenue paccTosiHUN OT TOUKH
JI0 TIJIOCKOCTH B MPABUIIBHOM
MUpaMHUJIe

15

KouTtponbHas pabora
"AHanmuTnueckas reomeTpus"

16

Ceuenus MHOTI'OI'paHHUKOB:
CTaHAAPTHBIC MHOTOT'PAHHHUKHU

17

CeueHunss MHOTOTPAaHHUKOB: METO/T
CIIEIOB

18

CeueHunss MHOTOTPAaHHUKOB:
CTaHJAPTHBIE TIJIOCKOCTH,
TepecevYeHus MPSIMbIX U
IUIOCKOCTEH

19

HapannenLHLIe IPpsAMBIC U
IUIOCKOCTHU: ITapaJlJICIIbHBIC
CCUCHUA

20

[TapannensHble pSIMBIE U
IUIOCKOCTH: PacCU€T OTHOLLIEHUI

21

HapaHHeJ'ILHLIe IpsAMBIC U
TINIOCKOCTH: YI'JIBI MCKIY




CKpCHIMBAOIIUMHUCS ITPAMBIMUA

22

[lepnieHuKyIsIpHBIE IPSAMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
NEPIEHIUKYISIPHBIX INIOCKOCTEN U
MPSIMBIX, CHAMMETPHH
MHOT'OTPaHHUKOB

23

[IepnenuKyisipHBIE IPSMBIE U
IIOCKOCTH: TeOpPEMa O TPEX
NEPHEHINKYIApax

24

[IepnenuKynsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUTUH B
MHOTOTpaHHUKAX

25

[ToBTOpEHue: momaan
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIS
TJI0IIA IeH, COOOpaKEHHMS IO 100Us

26

[ToBTOpEeHuE: mwIomagn
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJIOIAIeH, COOOPaKEHHMS T0100Us

27

[ToBTOpEHUE: TUIOMIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJIOIAIeH, COOOPaKEHHMS T0100Us

28

IInomanu ceuenunit
MHOTOTPaHHUKOB: IUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKeHus Moa00us

29

[Inomanu ceuenuit
MHOTOTI'PAHHUKOB: IIJIOLIA/IN
IOBEPXHOCTEM, pa3pe3aHus Ha




9acTH, COOOpaxKeHUS Moa00us

30

KontponsHas padora
"[loBTOpEHNE: MHOTOTPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31

O0BéM Tena. O0BeM
MPSIMOYTOJTBHOTO
napasuiesieure a

32

3amaun 00 yaBOEHUH Ky0a, 0
KBaJpatype Kyda; 0 TPUCEKIIUH
yria

33

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIHHOTO
napajuiefienuneaa

34

[IpuknamHbie 3a1a49M, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMa
MPSMOYTOJIBHOTO
napajuiesienume/ia

35

O06BEM TIPSIMO TPU3MBI

36

CrepeoMeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB MPSAMOI TPU3MBI

37

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

38

Brraucnenue o6EMOB TeI ¢
MIOMOIIBIO ONPEAETEHHOTO
uHTerpana. O6bEM HaKIIOHHOM
IIPU3MBI




39

Brruncnenue 00bEMOB Te ¢
IMOMOILBIO OTIPEACIIEHHOTO
uHTerpana. O6bEM nupamu/ibl

40

dopmyna 00bEMa MHPaAMHUIBL.
OtHomeHne 00BEMOB MUPAMH]L C
o0ImmM yriom

41

®opmyna 00bEMa MUpaMUIBL.
OTtHomeHne 00BEMOB TTUPaAMUJL C
00LIUM YIJIOM

42

CrepeomeTpuyeckue 3a1auu,
CBsA3aHHBIE C 00BbEMAMH HAKIIOHHOMN
IIPU3MBI

43

CrepeomeTpuyeckue 3a1auu,
CBsI3aHHbBIE C 00bEMaMU TUPAMU/IBI

44

[IpuknamHbie 3a1a49M 110 TEME
"O0BEMBI Ten", CBSI3aHHEIE C
00BEMOM HAKIIOHHOW TIPU3MBI

45

[Ipuknagabie 387241 MO TEME
"O0BEMEI Ten", CBSI3aHHEBIE C
00BEMOM MUPAMU/IBI

46

[IpuMeHeHne 00bEMOB.
Brluucnenue pacctosHus 10
IIJIOCKOCTH

47

Kontponsnas padora "O0béM
MHOTOTpaHHUKa"

48

unuuapuyeckas HOBEPXHOCTb,
oOpa3ymolne UIHHIPIIEeCKON
MMOBEPXHOCTHU




49

Munuuap. [psamoit kpyrosou
nunuHap. [nomane noBepxuocTu
LUAJIMHIPA

50

Konnueckas noBepXHOCTb,
00pa3yrInne KOHUIeCKOU
nosepxHoctu. Konyc

51

Ceuenune KOHYyca TNIOCKOCTBIO,
MapayieIbHON IOCKOCTH
OCHOBAaHUA

52

VYceuéunslii konyc. M3o0pakenue
KOHYCOB U YCEUYEHHBIX KOHYCOB

53

[Tmomaas 60KOBOM OBEPXHOCTH H
ITOJTHOW MTOBEPXHOCTH KOHYCa

54

[Tmomaas 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

55

CrepeoMeTpHueCcKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BHIUYUCIICHHE,
MOCTPOCHHUEM CEUCHHH UIMHPA,
KOHYca

56

CrepeomeTpHuuecKkue 3a1auu Ha
JI0Ka3aTeIbCTBO U BBIYUCICHHE,
MIOCTPOEHHEM CEUEHHH LMIMHApa,
KOHYca

57

HpI/IKJ'IaI[HLIe 3aJa4u, CBA3aHHBIC C
MUJINHAPOM

58

HpI/IK.Ha,[[HLIe 3aga4u, CBA3aHHBIC C
MUJINHAPOM

59

Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocTho. Kacanue mapa u
cdepbl TUIOCKOCTRIO. By n
n300pakeHue mapa

61

[epeceuenwue chepsl u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIocKocThi0. Bua u
n300paxkeHue mapa

62

VYpasuenue chepsl. [Lnomanpb
ctepsl 1 e€ yacTei

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JTI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepoi U apoMm,
MMOCTPOCHUEM UX CEUCHUU
MJIOCKOCTBIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chEepoi U apoM,
MIOCTPOCHUEM UX CEYCHHI
IJIOCKOCTBIO

66

[TpuknaaHbie 3a1auu, CBSI3aHHBIC
co cdepoii U mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA
IUIOCKOCTH, BBEIUHCIIEHUS B
OKPYKHOCTH, CTaHJapTHBIE
moagoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCII




BpallCHUA 1 MHOTOT'PpaHHHUKOB

69

3anauu o teme "Tena u
MIOBEPXHOCTHU BpalieHus"

70

3anauu no teme "Tena u
MIOBEPXHOCTHU BpaleHus"

71

KonTponsnas pabora "Tena u
MTOBEPXHOCTHU BpalieHus"

72

O6bEm unuHApa. Teopema 06
00BbEME MPSIMOTO IJIUHIPA

73

Brruncnenue o06EMOB Te C
TIOMOTIBIO OITPENIEIIEHHOTO
unTterpana. O6bEM KoHyca

74

ITmomamm OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB IMIIMHAPA, KOHYCa

76

[Ipuknagabie 337241 110 TEME
"OO0BEMBI U IIOLIAIN
MoBepXHOCTEH TEen"

77

OO0BEM 11apa U MAapoBOTro CEKTOPA.
Teopema 06 00bEMe 11apa.
[Tnomanpe chepsr.
CrepeoMeTpHuueckue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 11apa, MIapoBOTO
CErMEHTa U IIapOBOTO CEKTOpa

78

HpI/IKHa,[[HLIe 3aga4iu 110 TEME




"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM I1apa U TUIOIIA IBIO
cdepbl. COOTHOIICHUST MEXKTY
IIJIOIIAIIMU ITOBEPXHOCTEN U
00BEMaMU TIOJJOOHBIX TEIT

79

[TonoGHBIE TelIa B TPOCTPAHCTBE.
N3menenue 06bE€Ma rnpu mog00uu.
CrepeomeTpuiecKkue 3a/1auH,
CBSI3aHHBIC C BEIYHCICHUEM
00BEMOB TET U TUIOIIAICH
ITOBEPXHOCTEN

80

KonTponsnas pabora "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX

n

TCII

81

JIBM>KeHUsI MPpOCTPaHCTBA.
OtoOpaxenus. [IBuxeHus u
paBeHcTBO ¢uryp. Obuue
CBOMCTBA IBWKECHUHN

82

Bupl iBukeHMil: mapaienbHbIi
MePEHOC, IICHTPaJIbHAS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHSI, TTIOBOPOT
BOKPYT NPSAMOU

83

[IpeoOpazoBanus nomoous. [psamas
u cdepa Ditnepa

84

FeOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
NMPUMCHCHUC ABUKCHUS

85

KonTtponsHas padota "Bekrops! B
npocTpaHcTae”




O6o06m1aromniee MOBTOPEHHUE:!

86 "TTapannensHOCTh MPSIMBIX U
MIJIOCKOCTEH B IIpocTpaHcTBE"

87 O06o06maroree TOBTOPCHHE:
"BexTopsl B npocTpaHcTBe"

88 O6061maroniee NTOBTOPEHUE:
"BexTopsl B npocTpaHcTBe"

89 O6o01matoiee MOBTOPEHHE:
"O6beM MHOTOrpaHHUKA"

90 O6o0mmatoriee MOBTOPEHHE:
"O6beM MHOTOrpaHHUKA"
O6o0061maroniee NTOBTOPEHUE:

91 "ITnomaay MoBEPXHOCTH U OOBEMBI
KpyrJibIxX Ten"

O6o0mmatomiee MOBTOPCHHE:

92 "[Tmommaayn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93 [ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTH3allHs 3HAHUH

94 [ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTH3allHsl 3HAHUI

95 [ToBTOpEHUE, 0000IICHNE 1
cucTeMaTH3allMsI 3HAHUI

96 [ToBTOpEHUE, 0000IICHNE 1
cUCTeMaTH3aIlus 3HAaHUH

97 [ToBTOpeHue, o6o0IIeHNE U
cUCTeMaTH3aIls 3HaHUH

98 HcTopus pa3BUTHS CTEPEOMETPHUH




KaK HayKu U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

WcTopus pa3BUTHS CTEpEOMETPUU
KaK HayKd U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

WcTopus pa3BUTHS CTEpEOMETPUU
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKu U €€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Koxa

HpOBepﬂeMble NpeaAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM

NpOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAst, IIOCKOCTh
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIIEACTBHSI M3 HUX NPU PEIICHUH
' reOMETPUUYECKHUX 33129
73 OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh W TEPICHIUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumupoBaTh B3aMMHOE PACIHOJIOXKEHHUE TMPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh TOHATHSMHU: JTBYTPAHHBIA yroJ, TpaHU JABYIPAHHOTO YIJIA,
7.5 pedpo ABYIpaHHOTO yIiia, JTUHEHHBIN yroyl IBYrpPaHHOIO yIia, rpajaycHas
Mepa IBYTpaHHOIO yria
76 OnepupoBaTh NOHATUAMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHMKOB (MHpaMuia, MHpU3Ma,
MPSIMOYTOJIHFHBIN MapajuiesienuIie 1, Kyo)
KnaccudpuimpoBare  MHOTOIpaHHUKH,  BBIOMpas  OCHOBaHHUS  JUId
7.8 KJIaccu(UKaAIUH (BBIMYKJIbIE U HEBBITYKIIbIE MHOTOTPAaHHUKH, IIPABUIIbHBIE
MHOTOTPaHHHKH, MPSAMbIE U HAKJIOHHBIE TPU3MBI, TapaJlIeICTUIIE b )
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHLUIIBI TOCTPOSHUS CEYEHUN MHOTOTPAaHHUKOB, UCIOJIB3Ys
' METOJI CJIEJIOB
Ctpoutb ceueHUS MHOTOTPAHHHUKOB METOJIOM CIIEJIOB, BBIMOJIHATH
7.11 (BBIHOCHBIC) IMJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUryp:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3a1aun Ha HaXOXKJIEHUE T'EOMETPUYECKHUX BEIIMYMH MO 00pasiam
WIM aITOpUTMaM, MPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOIbl TpPU
7.12 pelIeHWH CTaHJApPTHBIX MaTeMaTHYeCKHX 3aJad Ha  BbIUHCIICHHE
paccTOSIHUN MeXAy NBYMS TOYKAMH, OT TOYKHU JO MPSAMOM, OT TOUYKUIO
TUTOCKOCTH, MEXAY CKPEIUBAIOIIUMUCS PSIMBIMU
Pematp 3amaun Ha HaXOXKJIEHUE TEOMETPHUYECKHUX BEIWYMH MO 00pasiam
713 WM aIroOpuTMaM, TPUMEHSS W3BECTHBbIC aHAJTUTUYECKHE METOJBI MpH

PCHICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha BBIYHCIICHHUC YIJIOB
MCKAY CKPCIIUBAOIUMUCA IIPAMBIMH, MCKIAY HpHMOfI N TINIOCKOCTHBIO,




MCXKAY IJIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

7.14

Berancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
NUpaMuza) ¢ MpUMEHEHHEM (OPMYI, BBIUUCIATH COOTHOLICHHUS MEXIy
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTh MOHATUSAMH: CHUMMETPHUSI B IPOCTPAHCTBE, LEHTP, OCh U
IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh M WHTEPHPETHPOBATH WHPOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpeICTaBICHHYI Ha
YEepTE)KaX U PUCYHKAX

7.17

[IpumensTs reomeTpudeckue (akThl AT PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANoJararolIMX HECKOJBKO WIAaroB pEIIEHUs, €CIH YCIOBHS
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme

7.18

[IpuMeHAT mpoCTEHIIME NPOTPAMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHNN CTEPEOMETPUUECKHX 3a]1a4

7.19

[IpuBOIMTE TIpUMEpPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJE H
JKW3HH, PAaCIIO3HABATh MPOSBICHAE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHsITh TIOJIyd€HHBIEC 3HAHUS HA TMPAKTHKE: aHAJM3UPOBATH PeabHbIC
CUTYAIlMH U MPUMEHSTHh U3YYCHHBIC TIOHATHS B TIPOIIECCE MOMCKA PEIICHUS
MaTeMaTH4eCcKu cHOpPMYITUPOBAHHON TPOOIEMBI, MOJIETHPOBATH peabHbIC
CUTyallUM Ha SI3bIKE T€OMETPUM, UCCIEN0BATh MOCTPOEHHBIE MOJEIN C
HCIOJIb30BaHNEM F€OMETPHUUECKHUX MOHATHI U TeopeM, amnmnapara aireopsl,
pemiaTh  NpPAKTUYECKHME  3aJadyd,  CBSI3aHHbIE C  HAaxOXKJICHUEM
F€OMETPUYECKUX BETNYUH

11 KIJACC

Kox

MPOBEPSIEMOT0
pe3yJabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHEro 001ero o0pa3oBaHusi

6

I'eomerpus

6.1

OHCpI/IpOBaTL HNOHATUAMHA: HUIMHAPUYCCKAs ITOBCPXHOCTD, 06pa3yr0nme
HHHHHﬂqueCKOﬁ MMOBCPXHOCTH, LNUIHMHIAP, KOHHYCCKAd IIOBCPXHOCTD,
06pa3yI0mHe KOHUYECKOM MMOBEPXHOCTHU, KOHYC, C(i)epI/I‘ICCKaH IIOBCPXHOCTb

6.2

Pacnio3naBatk Tena BpalieHus (LWIMHAP, KOHYC, cdepa u 1map)

6.3

OOBACHATH CIIOCOOBI MOJIYUYCHUS TCJI BpalllCHUA

6.4

KJ'IaCCI/I(I)I/II_[I/IpOBaTB B3aMMHOC PACIIOJIOKCHUC C(l)epbl H ITJIIOCKOCTHU

6.5

OnepupoBaTh MOHATUSAMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CETMEHTA, IIapOBOM CJIOM, OCHOBAaHHE IIApPOBOTO CJIOS, BBICOTA
LIapOBOTO CJIOS, IIAPOBOM CEKTOP

6.6

Borumcnsate  00bEMBI U iomaau HOBCpXHOCTCﬁ TCJI  BpallCHU:,




TEOMETPUYECKUX TEJl C MPUMEHEHHEeM (popmyIt

6.7

OmnepupoBaTh TNOHATHSAMH: MHOTOTPAaHHUK, BIMCaHHBIH B chepy u
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpalleHUs

6.8

BBIYHCIATE COOTHOMICHUST MEXKTy IUIOIIAIMHU TIOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEN

6.9

N300paxkaTe u3zyyaemble (QUIYpbl OT PYKH U C NPUMEHEHUEM IPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinosiHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU U3 PUCYHKOB IPOCTBIX
00BEMHBIX (uUryp: BUA CBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHUS

6.11

W3Bnekarb, WHTEpHpeTUpoBaTh M MpeoOpa3oBbIBATH HHMOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypax, TMpPeACTaBICHHYI0 Ha
YepTe)kKax U PUCYHKAX

6.12

[IpumeHsTh reomeTpuueckue QaxKThl JUIsl PEHIeHHS CTEPEOMETPHUECKUX
3a/1a4, MPEANONIAraloIliuX HECKOJIbKO IIaroB pEIIeHUs, €CIN YCIOBUSA
MIPUMEHEHHMs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBITIOJIHATE  ISHCTBUS  CJIOKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa HA YHCJIO, OOBSCHATh, KAKUMHU CBOWCTBAMH OHH
oOazmaror

6.15

[IpumeHsaTh NpaBUiIO NapauieNenune1a Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSIMH: JEKAapTOBBI KOOPAMHATHI B IMPOCTPAHCTBE,
BEKTOD, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YroJl
MEX1y BEKTOpaMH, CKaJIsIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJTaHApHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H IIPOHM3BCACHUC BCKTOPA Ha YHCIO, Yroj
MCXKIAY BCKTOpaMH, CKAJIAPHOC IIPOU3BECACHHE, pacCKilaAblBaTb BEKTOP IIO
JABYM HCKOJUIMHCAPHBIM BECKTOpaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAHUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPHUUCCKHUC 3aa4 Ha INPHUMCHCHUC BCKTOPHO-
KOOPAUMHATHOI'O METOAAa

6.20

Pemars 3amaum Ha J0Ka3aTENbCTBO MaTEMAaTUUYECKHUX OTHONIICHUH U
HaXO0XKIACHUEC TCOMCECTPUUCCKUX BCIIMYUH II0O 06pa3uaM WK aJIrOpuTMam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peuieHun CTaHAApPTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL HpOCTCfII.HPIC MporpaMMHBIC CPEACTBA W  JJICKTPOHHO -
KOMMYHUKAIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

6.22

HpI/IBO,Z[I/ITL NpUMEPBI MAaTCMATHUYCCKUX SaKOHOMCpHOCTCﬁ B IpUpOJC U
JKHU3HH, paCllO3HABATh MMPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUWA HA IMPAKTHKE. aHAJIMU3UPOBATH PCAJIbHBIC




CUTYallUM U NPUMEHSTh U3YYEHHBIE IIOHATHS B IPOLIECCE MTOUCKA PELICHUS
MaTeMaTH4ecKu c(HOPMYITHMPOBAHHOM MPOOIEMBI, MOJICIUPOBATh PEAbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUM, HUCCIENOBATh IOCTPOCHHBIE MOJCIH C
WCIOJb30BAHUEM T€OMETPUYECKUX MOHATHIA U TEOpeM, amrmapara ajireOpsl,
pemiath  NPAKTUYECKUME  3aJa4d,  CBA3aHHBIE C  HAxXOXJEHUEM
reOMETPUUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

7

I'eomerpus

7.1

OcHOBHbBIE TIOHATHSI CTepeoMeTpuu. Toduka, mpsimMasi, TUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTie 00 aKCHOMAaTHYECKOM  IOCTPOCHUU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3anMHOe pacrnosnokeHue IpsAMBIX B IIPOCTPAHCTBE:  IEpECEKaroIuecs,
napajulefibHble M CKpeuiuBarouiuecs: mnpsmble. [lapaninenbHOCT NpSAMBIX U
IJIOCKOCTE B  IPOCTPAHCTBE: MApauleJIbHbIE IpsSMbIE B  IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSMBIX, MapaJIENbHOCTh MPSAMON U IUIOCKOCTH. YTJIBI C
COHAINpPABJICHHBIMU CTOPOHAMH, YroJl MEXKIy TMpSAMBIMH B IPOCTPAHCTBE.
[TapannensHOCTH TJTOCKOCTEM: napa’suiesibHble IJIOCKOCTH, CBOMCTBa
napajuleNnbHbIX —Iockocted. Ilpocteifine mpocTpaHCTBEHHblE (GUIYphl Ha
IJIOCKOCTU: TETpa’ip, KyO, Mmapaijiesenure], IoCTpOeHHe CeYeHU

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI U IIJIOCKOCTH: TMEPICHAUKYIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, IMPAMBIC MNAPAJUICIBHBIC W TCPHCHAWKYIAPHBIE K IIJIOCKOCTH,
MPU3HAK TMEPHEeHAUKYISIPHOCTH MpPsIMOM M IUIOCKOCTH, TeopeMa O MpsMOi
MEePIEHANKYJISIPHON TUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXIY NPSMON U
IUIOCKOCTBIO,  JIBYTPaHHBIA  YroJi, JIMHEWHBIA Yroa JBYTPAHHOTO  yIJia.
[lepnieniuKynap U HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TIOCKOCTH, PACCTOSHUE
OT MPSIMOM JI0 MIOCKOCTH, MPOEKIHs PUTyphl HA TUIOCKOCTb. [lepneHInKynsapHOCTb
IUIOCKOCTEH: MPU3HAK MEPHEHIUKYIIPHOCTH ABYX IUIOCKOCTEH. TeopemMa o Tpéx
MePIeHIUKYIIApax

7.4

[loHsiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAHHHUKA, BBIMYKJIbIE U
HEBBINYKJIbIE MHOTOI'PAaHHHUKH, Pa3BEPTKAa MHororpaHHuka. [Ipusma: n -yrojpHas
IIpU3Ma, TPAaHUd U OCHOBAHMS MPU3MBI, NpsiMas U HAKJIOHHAs MPU3Mbl, OOKOBas U
HOJIHAS MIOBEPXHOCTh IPU3MBI. [MTapamnenenunen, IPSAMOYTOJIbHBIN
napajiesnenunes u ero cpoiicrBa. Ilupamuna: N -yrosipHas nupamujaa, TpaHu U
OCHOBaHME NMUPaMUIbl, OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMU/IbI, IPABUIIbHAS U
yceu€HHas nMpaMuja. OJEMEHTbl MNpusMbl M nupamuiasl. [IpaBuiibHble
MHOTOI'PaHHUKH: MOHATHE MPABUIBLHOIO MHOTOIpaHHMKA, MpaBUJIbHAS NpU3Ma U
IpaBUIbHAs TNHUpaMUJa, IpaBUIbHAs TPEYrojibHas NHpamMuAa M MPAaBUIbHBINA
TeTpa’ap, KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHKAaX: OKTadp,
J0JIEKadIp ¥ uKoca’ap U apyrue CeueHus IpyU3Mbl U TUPAMUIbI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CHUMMCETPHUA OTHOCUTCIIBHO TOYKHU, prlMOfI,
IIJIOCKOCTH. ONEeMEHTHI CUMMCTPUHN B nupamMmujax, napajujieJICIuIie 1ax,
MpaBHUJIbHBIX MHOTOTI'paHHHUKAaX

7.6

Bbruncnenue s1eMeHTOB MHOTOTpaHHMKOB: p&Opa, auaroHanu, yrisl. Ilmomaas
OOKOBOW TOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MPSMOM NPU3MBI, IUIONIA]Ib
OCHOBaHMH, Teopema O OOKOBOH TIOBEPXHOCTH MpsMOW mpu3Mbl. [lnomans




OOKOBOW TOBEPXHOCTH W TMOBEPXHOCTH MPABWIBHONW MNUPaMHUIBI, TEOpeMa O
wiomaan yceu€nnoi nupamusl. onstae 06 066éme. OObEM HpaMUIBI, TPUZMBI

1.7

[TogoGubie Tema B mpocTtpaHcTBe. COOTHOMICHHWS MEXKAY  IUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

11 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

Hunuuaapudeckas MOBEPXHOCTh, 00Opa3yronue MUINHIAPUIECKOW TMOBEPXHOCTH,
OCb LMJIMHApPUYECKOW moBepxHOoCcTH. IlunmHnap: ocHoBaHuss u  OOKOBas
MIOBEPXHOCTb, 00pa3ymolas U 0Ch, IJIOMIA (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

KoHndeckass MoBepXHOCTh, OOpa3yromue KOHHYECKOW IMOBEPXHOCTH, OCh U
BepIHI/IHa KOHI/I‘—I@CKOfI HOBerHOCTI/I. KOHYCZ OCHOBAHHEC 158 BepIHI/IHa,
oOpasyromiass ¥ OCh, IUIOMAs OOKOBOW M TIOJIHOW TMOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIoIIye U BBICOTA, OCHOBAHUS M OOKOBAs IOBEPXHOCTH

6.3

Chepa um miap: 1eHTp, paauyc, IUaMeTp, IUIONIAAb TOBEPXHOCTU cdepsl.
B3aumHoe pacnonoxenue cdepbl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K
chepe, uiomans chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomOunammu tenm BparieHuss 1 MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN
oKoJio cepsl, chepa, BiucaHHAs B MHOTOTPAHHUK, UM TEJIO BpallleHUs

6.6

[Tonsatue 06 o6béme. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 006 00BEME
MPSIMOYTOJIBHOTO Tapauieienureaa u cieactsus u3 He€. OOBEM HMIMHIpA,
koHyca. O0béM mapa u riomanas chepsl

6.7

[Tono6nbie Tema B mpoctpaHcTBe. COOTHONIICHHS MEXIY IUIOIIAISIMH
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

6.8

Ceuenust nunuHapa (mapauiedbHO M NEPIEHIUKYISIPHO OCH), CEYEHHs] KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

BCKTOp Ha IINIOCKOCTHU U B IIPOCTPAHCTBC. CnokeHHE W BBIYHMTAHHE BCKTOPOB.
YMHOXEHUE BCKTOpa Ha YHCJIO. Paznoxxenue BCKTOpa 110 TpeM
HCKOMILJIAHAPHBIM BCKTOpPAaM. HpaBI/IJ'IO ImapauiCJICIuIICaa. Pemenue 3a1a4,
CBsA3aHHBIX C IPUMCHCHHUEM IIpAaBUJI ﬂeﬁCTBHﬁ C BCKTOpaMH

6.10

HpﬂMOYTOJILHaH CUCTCMa KOOPpAWHAT B HNPOCTPAHCTBC. KOOp,[[I/IHaTBI BCKTOpA.
HpOCTCﬁHIHC 3aauu B KOOpJAMWHATax. Yron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MMPpOU3BCIACHUC BEKTOPOB. Brruucnenue YIJI0B MCXKAY NPAMBIMUA U TINIOCKOCTSAMH.
KOOpILI/IHaTHO 'BeKTOpHLIﬁ MCTOI ITPU PECIICHUU I'COMECTPHUICCKUX 3aaa1




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

Brnagenune MeToaMu JOKa3aTeNbCTB, AITOPUTMAMHE PEIICHUS 33149, YMCHHE
dbopmMynupoBaTh U OINEPUPOBATH TMOHSATUSMU: OIPEICICHHE, aKCUOMa,
Teopema, CIEICTBHE, CBOWCTBO, MPU3HAK, J0KA3aTEILCTBO, PABHOCHIIBHBIE
(GOopMyIUpOBKY; NPUMEHSTh HX; yMeHue (GOopMyIHpoBaTh OOpaTHOE W
IIPOTUBOIIOJIOXKHOE YTBEPKACHUE, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEDBI,
HUCITOJIL30BAThH METO MaTeMaTUYECKOU HHIAYKIUH, IIPpOBOJUTH
JIOKa3aTeJIbHBIC PACCYKJICHUS MPHU PEIICHUH 3aJ1a4, OIICHUBATh JIOTHYECKYTO
IpaBUIIBHOCTH paCCY)KﬂeHHﬁ; YMECHUE OIICpHUpPOBATH IIOHSATUSAMMU:
MHOXECCTBO, IIOAMHOXCCTBO, OII€pallMkd HaJ MHOXCCTBAMH; YMCHUC
HUCITOJIL30BAThH TeOpeTHKO-MHO)I(eCTBeHHBIﬁ ariapar JJIsA OIMMCAaHUA
peabHBIX MPOIECCOB M SBJICHUN M NPU PEIICHUH 33a1ad, B TOM YHCJIC U3
JIPYruX YYeOHBIX MPEIMETOB; YMECHHE OICpUPOBATh IMOHATHAMU: Tpad,
CBSI3HBIM Tpad, HepeBo, HUKI, rpad Ha IJIOCKOCTH; yMEHHE 3alaBaTh W
OTNUCBHIBATh Tpadbl pa3IUYHBIMH CIIOCOOAMH; HWCIOJIB30BaTh Tpadbl IMpu

PEIICHNH 3aJa4

YMeHue omnepupoBaTh MOHATUAMU: HATYpPaJbHOE YHCIO, LEN0E YHCIIO,
CTEINEHb C LIEJbIM IOKa3aTeJIeM, KOPeHb HAaTypajJbHOW CTENEHM, CTEIEHb C
palMoOHaIbHBIM IOKa3aTeJIeM, CTENEHb C JACHCTBUTEIbHBIM IIOKA3aTeleM,
jgorapupM UHCIA, CHHYC, KOCHHYC W TaHTEHC IMPOU3BOJIBHOTO YHUCIA,
OCTAaTOK 0 MOAYJIO, palMOHAJIBHOE YHUCIO, HPPALUOHAIBHOE YHUCIIO,
MHOYECTBA HAaTypaJbHBIX, 1I€JIbIX, PALMOHATIbHBIX, JEHCTBUTEIILHBIX YHUCEI;
YMEHHE HCIOIb30BaTh IMPU3HAKA [JEITUMOCTH, HAUMEHbLIMHA OOLIMii
JIeTTUTEIh U HaMMeHblIee o01ee KpaTHOe, alroputM EBKina npu pereHuu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMM MO3ULUOHHBIMU CHCTEMAaMHU CUMCIICHUS;
YMEHHUE BBINOJHATh BBIUMCIIEHUE 3HAYCHUH U NMpeoOpa3oBaHMs BhIPAKEHHI
CO CTENEHsSMHU U Jorapudmamu, mpeodpa3zoBaHus APOOHO -PallMOHATBHBIX
BBIDQKEHUI; yMEHUE OIEpUPOBATh MOHATHSAMHU: IOCIEIOBATEIBHOCTD,
apupMeTHyecKasi Iporpeccusi, reoMeTpuueckasi mporpeccus, OeCKOHEUHO

YGBIBaIOH_[aSI reoMeTpuucCKasn Mporpeccusd; YMCHUC 3aaaBaTb




MOCIIEIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHME OIEpUpPOBaTh IOHATUSAMHU: KOMIUIEKCHOE YMCJO, COINpPSHKEHHBIE
KOMIUIEKCHBIE 4YMCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO uucia, (opma
3alMCU KOMIUIEKCHBIX Yucesl (FreoMeTpUYecKas, TPUTOHOMETpUYECKass u
anreOpanydeckasi); yMETh MPOU3BOJUTH apUPMETHUYECKUE JIEHCTBUS C
KOMIUIEKCHBIMH ~ YHCIIAMH;  NPUBOJUTH  TPUMEPBI  HCIIOJIb30BAHHS
KOMIUIEKCHBIX YHCEJ; ONEpPUpOBaTh MOHATUSAMHU: Marpuma 2x2 u 3x3,

ONPCACIIMTCIIb MaTPHUILIbI, FCOMeTpI/I‘-ICCKI/If/'I CMBICJII OIIPCACIIUTECIIA

YMeHHne omnepupoBaTh IOHATHUAMM: PALMOHAIBHBIE, HWPPALHOHAJIBHBIE,
MOKa3aTejabHble, CTENEHHbIE, JIOTapU(PMHUUECKHUe, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH NOHATUAMU:
TOXKIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHUE, YPABHEHUE, HEPaBEHCTBO,
CUCTEMa YypPaBHEHMH W HEPABEHCTB, pPAaBHOCHWIBHOCTb YPABHEHUH,
HEPABEHCTB U CHCTEM; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIIBK pPa3IUYHBIX NPUEMOB; PEIIATh YPAaBHEHHWs, HEPABEHCTBA U
CUCTEMBI C ITapaMeTPOM; IPUMEHATh YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI
JUI pelIeHHMs] MaTeMaTH4eCKUX 3aJad M 3aJad U3 pasIM4HbIX oOnacTtelt

HAaYKH U peayibHOM KU3HU

YMmenue onepupoBarb HOHATUAMM: (QYHKIMS, YETHOCTH (DyHKIUWH,
MEePUOJUYHOCTh (PYHKIHUHU, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMHM, SKCTpeMyM (QYHKIHMHM, HauOojblliee M HAaUMEHbIIEe 3HAYCHUS
(GyHKIIMM Ha TPOMEXYTKE, HempepbiBHas (PYHKLHMSA, aCUMITOTHI Ipaduka
GbyHKIMKM, TepBas M BTOpas MPOW3BOJHAs (YHKIMH, T€OMETPUYECKHI U
¢busznueckuif  CMBICII  MPOU3BOJHOMN, MepBOOOpa3zHasg, OMpeneIEHHBII
UHTETpall; yMEHUE HaxOJUTh aCUMITOTHI rpaduka GYHKIUH; YMEHHE
BBIUUCIISATH MPOU3BOJIHBIE CYMMBbI, TPOU3BEICHUS, YACTHOTO U KOMIO3HUIINH
(GyHKIMHI, HAXOOUTh ypaBHEHUE KacaTeabHOU K rpaduky (yHKIMH; YMEHHE
HaXOJMUThb MPOU3BOJHBIC DIEMEHTAPHBIX (DYHKIUN; YMEHHUE HCIOIb30BATh
IMPOU3BOJHYIO JIi HUCCIENOBaHUS (PYHKUMNA, HAXOAUTh HAWOOJbIINE H
HauMEHbIINE 3HAYeHUS QYHKIUNA; CTPOUTh TpadUKd MHOTOUIECHOB C
UCTIONIb30BAaHUEM  allllapara MaTeMaTH4eCcKOro aHaju3a; MPUMEHSThH
MPOU3BOTHYIO JUISl HAXOXJACHUS HAWIYYIIEr0 PEUICHUS B MPUKIAAHBIX, B
TOM YHCJE COIMALHO-KOHOMHUYECKUX U (PU3MUECKUX 3a/Jadax; HaXOIUTh
wiomaad 1 00bEMBI (PUTYp C MOMOIIBIO WHTETpalia; MPUBOIUTH MPUMEPHI
MaTeMaTH4YeCKOr0 MOJEITUPOBAHUS C TMOMOIIBI0  auddepeHInaTIbHbIX

ypaBHEHUH




YMeHue onepupoBaTh MOHATUSAMU: rpaduk (yHKIMU, oOpaTHas (YHKIIHS,
KoMOo3unus (QyHKUWH, JWHEHHas (yHKOWs, KBaapaTuyHas (QyHKIMS,
panMoHanbHas (QYHKIMS, CTeTNeHHAs (QYHKIUSA, TPUTOHOMETPUYECKUE
¢byHkuuu, oOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWHU, MOKa3aTeiabHas H
norapupmuueckasi (QYHKIUW; YMEHHE CTPOUTh TpaduKd H3YYCHHBIX
(GyHKUIUH, BBIOIHATH MpeoOpazoBaHust rpadukoB (HYHKIUH, HCIIOIB30BATh
rpaduKy 1S U3y9CHHUS MTPOIIECCOB M 3aBUCHMOCTEH, TIPH PEIICHUH 33/1a4 3
JIpYruX Yy4eOHBIX NPEAMETOB W 3aJad W3 PEaTbHON >KWU3HU; BBIPAKAThH
(dbopMynaMu 3aBUCUMOCTH MEKIY BETMYMHAMH;, MCIIOIB30BaTh CBOIMCTBA M
rpadguky QYHKUMH JUId pelIeHUs] YpaBHEHUMN, HEpaBeHCTB U 3a7ad C
napameTpamMu; HM300paxaTb Ha KOOPAWHATHOM TUIOCKOCTH MHOKECTBA

pelLIeHNI ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/addl pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, J0JM W YacTH, Ha JBWXKEHHE, padoTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJoOTH, 3ajauyd U3 o0JacTH YNpaBICHHUS JUYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBIATh BBIPAKEHUS, ypaBHEHUS, HEpPABEHCTBA U UX
CUCTEMBI IO YCIOBHIO 33J1a4M, HCCIENO0BATh IOJY4YEHHOE pEUIeHUE |
OIICHUBATh IPaBAOINOJOOHOCTh PpE3yJbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHblEe CHUTyallud Ha S3bIKE MaTEMAaTUKH; COCTAaBISATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBHIO 33J1a4M, MUCCIIEIOBATh
MOCTPOCHHbIE  MOJEIM C  HWCIOJB30BaHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYUYECHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHAMH: cpeAHee apudmMeTrudyeckoe, MeauaHa,
HauOoJblllee U HaUMEHbIIee 3HAYCHMS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE H3BIIEKaTh, HMHTEPIPETUPOBATDH
uH(bOpMaIMIO, MPEACTABICHHYI0 B TaONWIaX, Ha AMarpaMMax, rpadukax,
OTpaXaIONIYI0 CBOWMCTBA PEaTbHBIX MPOIECCOB M SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOIIBI0 Ta0NMIl U JUarpaMm;  HUCCIIEIOBaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM UHUCJIE€ C MpPUMEHEHHEM TIpadUuyecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; rpauecKkd HCCIeI0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHEHHOM perpeccun

YMmenue OICpHUpOBaTh NOHATUAMMU: CﬂyqaﬁHBIﬁ OIIBIT 1 CJ'Iy‘IElfIHOC CO6BITI/IC,
BEPOATHOCTDH CJ'Iy‘IElfIHOFO C06BITI/I$I; YMCHHUE BBIUYUCIIATE BEPOATHOCTHL C
HUCIIOJIb30BAHHNEM rpa(bnqecm/lx MCTOIOB; IIPUMCHSATH (pOpMYJ]LI CJIOKCHHA U

YMHOXXEHHUSI BEpOATHOCTEH, (OpMylly MOJHOW BEPOSATHOCTH, (GOPMYITY




Bepnuymnu, komOuHaTOpHBIE (aKTHl U (OPMYIIBI, OLEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHI; yMEHHE OIEpPHPOBATH MOHATUSAMHU: ClydaiiHas
BEJIMYMHA, pACIpE/eICHe BEPOATHOCTEH, MaTeMaTHUECKOe OXKUIAHMUE,
JMCIEpCUsl M CTaHJAPTHOE OTKJIOHEHHE CIy4ailHOW BEIMYMHBI, (PYHKIUU
pacupeneneHuss W IUIOTHOCTH  PAaBHOMEPHOIO, MOKa3aTENbHOTO U
HOPMAaJIbHOTO pacTpe/IeieHNii; YMEHHE UCIOJIb30BaTh CBOMCTBA M3YUEHHBIX
pacrpenesieHuil JUIs pemeHus 3aiad; 3HAKOMCTBO C TOHATHUSMH: 3aKOH
OO0JIBIINX YHCEIN, METOABI BHIOOPOYHBIX MCCIEIOBAHUN; YMEHUE MPUBOIUTH
MpUMEpHl  TPOSBICHUS 3aKOHAa OONBIIMX YHCEN B TMPHPOIHBIX U
OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEPUPOBATh MOHATHUSIMH: COUYETAHUE,
MepeCTaHOBKA, YHCIIO COYETAHWH, YHCIIO MEepecTaHOBOK; OuHOM HbIoTOHA;
yMEHHUE TPUMEHSITh KOMOMHATOPHBIE (DAKTBl U PACCYKACHUS UIS PEIICHUS
3a1a4; OIEHWBATh BEPOSITHOCTH  PEabHBIX  COOBITHI, COCTaBIIATH

BEPOSATHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOJyYEHHBIN PE3YIIBTAT

YMeHme OIICpHUPOBATH NOHATUAMU: TOYKa, npsamas, IIJIOCKOCTB,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYHMHA yIja, INIOCKUW YroJl, IBYI'PaHHBIN
yroJ, TPEXITPAHHBIM YroJl, CKPEIIMBAIOIIMECS NPSAMBIEC, MapauIeIbHOCTh U
NEPIEHIUKYIIAPHOCTD MPSAMBIX U INIOCKOCTEH, YroJI MEXIY IMPSIMBIMH, YroJl
MEXAY INPSIMOU M IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY INPSMBIMH, PACCTOSIHHE MEXIY
IJIOCKOCTSIMH; YMEHHE MCIOJIB30BaTh IPU PEUICHUM 3a1a4 W3Y4YCHHBIE
(bakThl U TEOpeMbl IUIAHUMETPUU; YMEHHE OLEHMBATH pa3Mepbl 0OBEKTOB
OKPY)KAIOIIEr0 MHUPA; CTPOUTh MATEMaTU4YECKHE MOJEIM C IOMOIIBIO
FCOMETPUYECKUX IIOHATUM M BEIUYMH, pEUIaTh CBA3aHHBIE C HUMU

IMPAKTUYCCKUC 3aaa4n
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YMeHue omepupoBaTh MHOHATUAMU: IUIOMAAL (UTYPBI, O00BEM (UTYDHI,
MHOTOTPaHHHK, MPAaBUIbHBIA MHOTOTPAHHUK, CEUEHUE MHOTOTPAaHHUKA, KYO,
napajuiefienunes1, npu3Ma, nupamuaa, Gurypa U MoBEPXHOCTh BpalleHUS,
MWIMHIP, KOHYyC, map, cdepa, miomanb cepsl, MIOMaab MOBEPXHOCTH
NUPaMUJIBI, TIPU3MBI, KOHYycCa, IMIMHApPA, 00bEM Kyba, MPSIMOYroJILHOTO
napajuiefienunena, MNHUPaMUIbl, TMPU3MBI, LUIMHApPA, KOHyca, IIapa,
pa3BEpTKa MOBEPXHOCTH, CEYCHUS KOHYCAa M IIWIMHJpA, NapajljieibHble OCU
WIM OCHOBAaHMIO, CEUYEHHE Ilapa, IIJIOCKOCTh, Kacaromascs cdepsl,
WIMH]IPA, KOHYCa; YMEHUE CTPOUTh CEYCHHE MHOTOTpaHHHMKA, U300paxaTh
MHOTOTPAaHHUKHU, (DUTYPHI U TOBEPXHOCTH BpAIICHHS, UX CEYCHHs, B TOM

YUCJIC C NMOMOIINBIO JJICKTPOHHBIX CPEACTB; YMCHUC NPUMCHATH CBOMCTBaA




TreOMETPUYECKUX (UTYpP, CAMOCTOSTENFHO (OPMYIMPOBATH OMPEICICHHS
u3ydaeMmbIX (Uryp, BBLABHTaTh THIIOTE3Bl O CBOMCTBAX M MpPU3HAKAX
reoMeTpu4ecKkux ¢Guryp, OOOCHOBBIBATH HIIM OINPOBEPraTh HX; yMEHHE
IPOBOJUTH KiIAaCCU(UKAIUIO (GUTYp MO Pa3IMYHBIM MPH3HAKAM, BBITIOIHATH

HCO6XOILI/IMI)I€ AOIOJIHUTCIIBHBIC ITIOCTPOCHUSA
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YMeHHne  omnepupoBaTh  TOHSATHSIMH:  JBIDKEHHE B  IPOCTPAHCTBE,
napayieNbHBIA TIEPEHOC, CUMMETPHsI Ha IUJIOCKOCTH M B TIPOCTPAHCTBE,
IIOBOPOT, TpeoOpa3oBaHue moao0Ousi, ™OMOOHBIE (QUTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (UTYpPHI, B TOM YHCIE B TIPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; MCIOIh30BATh T€OMETPUUYECKHE OTHOIICHUS TPU
pelIeHNH 3a/a4; HAXOJWTh TEOMETPHUECKUE BEIUYMHBI (JJIMHA, YroJ,
IJI011a/1b, 00bEM) MPH PELICHUH 3a7a4 U3 APYTrUX YUeOHBIX MPEAMETOB U U3
peanbHON JKU3HU; YMEHHE BBIYUCISTH T€OMETPHUECKHE BEIMYHHBI (JTHHA,
yroJl, TUIOMAab, O0BEM, TUIOMIAAb TOBEPXHOCTH), HCIONB3YS H3yYCHHBIC
GopMyIBI ¥ METOJABI, B TOM YHCIE: TUIOMAAb IMOBEPXHOCTH MHPaMUJIbI,
MIPU3MBI, KOHYCa, IIMHPA, TUIOaab chepbl; 00bEM Kybda, TPsIMOYTOIHHOTO
napaJuleNienuIesa, MUpaMuIbl, TTPU3MBI, HWINHIPA, KOHYCa, IIapa; yMEHHE

HaxOJIUTh OTHOIIIEHUE 00HEMOB TTOJ00HBIX (pHUTyp
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YMeHue omnepupoBaTh MOHATUSMU: MPSMOYroJIbHAsE CUCTeMa KOOPAMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTOPOB,
IpOU3BEIEHNE BEKTOpa Ha YHCIO, pa3jiokKeHHe BeKTopa 1o 0Oasucy,
CKaJs[pHOE MPOU3BEJICHUE, BEKTOPHOE TMPOU3BEACHUE, Yrol MEeXIy
BEKTOpPaMH; YMEHHUE UCII0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN METOJ IS

PEIICHU IT'€OMCTPUYCCKUX 3aJiad U 3aaa4 APpYyrux y‘IG6HBIX IpeaAMETOB
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YMeHue BBIOMpATh MOJXOASIINNA METOM JJIs PEIICHUs 3aa4d; TOHUMaHUe
3HAYUMOCTH MAaTE€MaTUKU B M3YYCHHHM TMPUPOAHBIX M OOIIECTBEHHBIX
IPOLECCOB U SBICHUI; YMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKUd B MCKYCCTBE, YMEHHE MPHUBOJIUTH MPUMEPHI MATEeMAaTUYECKUX

OTKPBITHI pPOCCUICKON U MHUPOBOM MaTeMaTH4EeCKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHMS

1 Yucjia 1 BBIYUCIEHUS

11 HarypasbHbie u 1iesblie uncna. [[pu3Haku JeTMMOCTH IIENBIX YHCEN

12 Pammonanbubie uncina. OOBIKHOBEHHBIE W JECATUYHBIE ApOOHW, MPOICHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH

13 Apudmernueckuil  KOpeHb  HaTypaJlbHOM  CTEIEHHU. HedictBuss ¢
' apu(METHIECKIMH KOPHIMHU HATypaJIbHOW CTETICHU

14 CreneHp c menbiM TokaszareneM. CTemneHb C palMOHATBHBIM IIOKa3aTelleM.
. CBoiicTBa CTENEHH

15 CuHyc, KOCHHYC W TAaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl

JlelictButenbHple Yucia. ApudMeTHUecKHe OTepalud C JACUCTBUTECIbHBIMU
1.7 gyrcnamu. [TpuOnmkEHHbIC BBIYMCIICHUS, MPaBHJIA OKPYIIICHHS, NMPHUKUIKA U
OIICHKA Pe3yJIbTaTa BEIYHCICHUH

1.8 [IpeoOpazoBanye BHIPAKEHUN

1.9 KomruiekcHbie yncia
2 YpaBHeHHsi 1 HEPABEHCTBA

2.1 Lenbie u APOOHO -palOHANIEHBIC YPaBHEHUS

2.2 HppaunoHaibHbIe ypaBHEHHS

2.3 TpUroHOMETPUUECKUE YPABHEHUS

2.4 [Toka3zaTenpHbIC U JOTapUPMHUCCKIE YPABHCHUS

2.5 Lenbie u APpOOHO -paliOHAIbHBIC HEPABEHCTBA

2.6 HppauroHaibHbIe HEPABEHCTBA

2.7 [Toka3zaTenbHbIC U JTOrapUPMHUUECKIEC HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB

2.10 YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMeTPaMH

211 Marpuna cucteMbl IMHEHHBIX ypaBHEeHHN. ONpeenuTellb MaTpUIIbl
3 Dynkuud 1 rpaguku

3.1 Oynkiys, cnocoOs! 3aaanus Gpynkuuu. I'paduk ¢pynkiun. Bzanmuo o6paTHbie




¢ynkuuu. Yérneie n HeuétHele Gynkuuu. [lepuoanueckue GyHKIHHA

OO6nacte ompeneneHUs W MHOXKECTBO 3HaueHWH (yHkuuu. Hymu ¢yHkuuu.

[IpoMexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH.

32 MaxkcuMymbl 1 MEHUMYMBI (yHKIUH. HanOospliee 1 HanMeHbIlee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHas QyHKIMS ¢ HaTypaJbHBIM M LENbIM IoKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS N -0l CTENEHH
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMnTorsl TrpadukoB ¢yHkuuid. CpoiicTBa (yHKIMIH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IMocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHMS TIOCIEN0BATEIBLHOCTEN
38 Apudpmernueckass W reoMeTpuyeckas mporpeccuu. Dopmyna  CIOKHBIX
' MIPOIICHTOB
4 Hauana MmaTeMaTH4ecKOro aHaJIn3a
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoaHbIE 31€MEHTAPHBIX PYHKIIHIMA
[IpuMeHeHre NMPOU3BOJHOW K HCCiAeAOBaHHIO (YHKIIMA HA MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HanbonbIero 1 HaMMEHbIIEro 3HaYeHUs (QYHKIUU
Ha OTpe3Ke
4.3 IepBooGpasuas. Murerpan
S MHosKecTBAa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Oisiepa — Benna
5.2 Jloruka
6 BeposiTHOCTL M CTATHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 I'eomeTpusi
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






