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IHHOACHUTEJIBHASA 3AIINCKA

['eomeTpust siBnsieTCs OMHUM U3 6A30BBIX KYPCOB Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHus, TaK KaK OO0ECHeYMBaeT BO3MOXHOCTb W3YYEHHUS JAUCLMIUINH
€CTECTBEHHO-HAYYHON HAIMPABICHHOCTH W TMPEAMETOB TyMAaHUTAPHOI'O IUKIIA.
[TockonbKy TOruyecKoe MbIlUIEHUE, (POpMUpyEMOE MPU U3YYEHUH 00YyYarOUUMUCS
MOHATUMHBIX OCHOB TE€OMETPUM, IPU JOKA3ATEIBCTBE TEOPEM U IOCTPOEHUHU
LEMOYKH JIOTHYECKUX YTBEPKICHUN MPHU PEIICHUU T€OMETPUUECKUX 3a1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPrarb THUNOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCA MpHU
pelieHny 3a7a4 €CTECTBEHHO-HaYyYHOT O 1IUKJIa, B YaCTHOCTH (DU3WYECKUX 3a]1ay.

Ilens ocBoeHUst mporpaMmMbl yueOHoro Kypca «I'eomeTrpusi» Ha yriyOoaéHHOM
YpOBHE — pa3BUTHE MHANBUIYATbHBIX CIIOCOOHOCTEH 00 yJarOIMINXCS TPU U3YICHUH
reOMETpPUHM, KaK COCTaBJsIOLIEH mpeAMeTHOW obOmactu «Maremaruka U
uHpopMaTHKa» yepe3 o0ecreueHrne BO3SMOKHOCTH MPUOOPETEHUS U UCTIONb30BaHUS
0osee rTyOOKUX TEOMETPUUECKUX 3HAHUM U JIEHCTBUM, CTICIM(PUIHBIX TEOMETPHH,
¥ HEOOXOJIUMBIX JIJISI YCTIENTHOT'O MPOdeCCHOHATHHOTO 00pa30BaHus, CBSI3aHHOTO C
WCIIOJIb30BAHUEM MATEMAaTHUKHU.

[IpuopuTeTHBRIMU 3a/layaMu Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHue NpeACTaBICHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYPhI U
dbopMupoBaHUE OCO3HAHUS B3AUMOCBSI3H T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMUpoBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX GUIypax Kak o
BAKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIOIIMX OIKCHIBATH U U3Yy4aTh
pa3HbIE SABJICHHS OKPYKAIOIIETO MUPA, 3HAHUE MTOHATUMHOIO armapara no pa3jaeny
«CTtepeomMeTpus» yueOHOr0 Kypca r€OMETpUH;

dbopMuUpoBaHWE  yYMEHHsS  BJIaJIecTh  OCHOBHBIMH  TOHSTUSMHU 0
POCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMyn u yMEHHE WX TPUMEHSITh, YMEHHS JIOKAa3bIBaTh TEOPEMBbI M HAXOIWTH
HECTaH/IAPTHBIE CIIOCOOBI pElIECHUS 3a/1aY;

dbopMupoBaHUEe YMEHHUS pacliO3HaBaTh HA YyepTeXax, MOAEISIX U B peajlbHOM
MUpPE MHOTOIPAHHUKM M Te€Ja Bpall€HUs, KOHCTPYUPOBATh TI'€OMETPHUYECKUE
MOZENN;

dbopMupoBaHUE MOHUMAHUS BO3MOXXHOCTH AKCHUOMAaTHYECKOI'0 MOCTPOCHUS
MaTeMaTU4YECKUX TEOpUH, (POpMHpPOBAHUE TMOHUMAHUS POJIU AKCUOMATHUKHU MpHU
POBEACHUHU PACCYKIACHUN;

dbopMupoBaHUE yMEHHUS BIAJCTh METOJAMHU JOKA3aTE€IhCTB U aJTOPUTMOB
pELICHUS, YMEHUS UX TPUMEHSTh, IPOBOJAUTH JIOKA3ATEIbHBIC PACCYKIECHUS B XOJI€
pELICHUs] CTEPEOMETPUYECKUX 3aad U 337a4 C MNPAKTUYECKUM COJACPKAHUEM,
dbopMupoBaHuE TpEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEeMaTUYECKUX YTBEPKJICHUHN U POJIM AKCUOMATUKHU B TIPOBEACHUU
JNEAYKTUBHBIX PACCYXKICHUM;

pa3BUTUE M COBEPIICHCTBOBAHWE MHTEIUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEN 00y4aronIMxcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIhCKUX
YMEHUM, KPUTUYHOCTH MBIILJICHHS], THTEPECA K U3YYEHUIO T€OMETPUU;

dbopmupoBaHue (PyHKIIMOHAILHOW TPAMOTHOCTH, PEJIICBAHTHOW T€OMETPHUU:
YMEHHUS pPaclo3HaBaTh TMPOSIBIICHUS TEOMETPUYECKUX TMOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYyallUsX U MPU U3YUYCHUU APYTHUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEATbHBIX CUTYallMd, HCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIIECH,
HMHTEpIIpETaAlUU MOTYYEHHBIX PE3YyIbTAaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMH y4eOHOro kypca «l'eomerpus» B
10-11 «maccax sBistotcsi:  «lIpssMble ¥ TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukm», «Tema BpameHus», «BeKTOppl W  KOOPAWMHATBHL B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEM.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMIY, PEJICBAHTHBIMU T€OMETPHUU Ha YIITyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJEp’KaTEeIbHBIM JUHUSM Y4eOHOro Kypca, a
dopMUpoBaHUE  JIOTMYECKMX YMEHMH  pachpelensiercss He  TOJbKO IO
CoJlep KaTeNIbHbIM JIMHUSM, HO U 10 rojgaMm oO0ydenus. CoaepkaHue oopa3zoBaHus,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yiibTaTaM ocBoeHus DenepanbHOil paboueit
MPOrPaMMBI, pachpeeI€HHBIM MO0 TojaM OOYy4YeHHS, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MTPUHIIMITHAIBHBIM BOIIPOCaM O0yYarOIIUECs
oOpalmajuch  HEOJHOKpPaTHO. JTO TMO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUAMH U HABBIKAMU IOCJIEI0BATEIbHO U MOCTYIATENbHO, C
COOJTI0/IEHEM MPUHIINITA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YyJYaIOMUXCs, PACIIMPSS U YrITyOJIsist
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexos Kk U3y4EHUIO TEOMETPUU HA YTITyOJIEHHOM YPOBHE TTO3BOJISIET:

co3gath  ychuoBus s guddepeHnuanuu  OOyUEHHS, MOCTPOCHHUS
MHAUBUIYAJIbHBIX ~ O00pa3oBaTEIbHBIX MpOrpamMM, OOECNEeUnuTh YIIIyOJIEHHOE
U3y4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIIel yueOHoro npeamera «MateMaTukay;

MOJITOTOBUTh OOYYAIOIMIUXCS K TMPOJODKCHUIO H3YYEHUSI MAaTEeMaTUKH C
yaéToM BbIOOpa Oymymielr mpodeccuu, oOecreunBasi MPEEMCTBEHHOCTh MEXKIY
o01uM 1 mpoeccuoHanbHBIM 00pa30BaHUEM.

Ha wusyuyenue yuebHOoro kypca «['eomerpus» Ha yriayOJE€HHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henenio), B 11 kimacce — 102
gaca (3 yaca B HEJIEJI0).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

IIpsimble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE  TIOHSITUSI ~ cTepeoMeTpud. Touka, TmpsAMasi, MIOCKOCTb,
npoctpancTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPUMU:
AKCHUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxkeHue NpsIMBIX B IIPOCTPAHCTBE: MEPECEKAOIIUECs,
napajyieJbHble M CKpeIIMBaromuecss mpsmMble. [Ipu3Hakm CKpemmBarOUXCs
npsAMbIX. [lapannenbHOCTh NMPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPAIUICTbHBIE
IpsIMbIE B POCTPAHCTBE, MAPAIIIETBHOCTh TPEX NPSIMBIX, MAPAIIIENBHOCTD MPSIMOU
u 1wiockoctu. [lapamnensHoe W UEHTpaAJbHOE MPOEKTUPOBAHHUE, H300paKeHue
¢uryp. OCHOBHBIC CBOWMCTBa NapajUICNILHOIO MPOEKTUpoBaHms. W300pakeHue
buryp B mapayyiebHON MPOCKIIUU. YTJIbI C COHAMPABICHHBIMU CTOPOHAMHU, YTOJ
MEXy TPSMBIMU B MpocTpaHcTBe. [lapaminenbHOCTh MIOCKOCTEN: MapaieIbHbIe
IJIOCKOCTH, CBOWCTBA IapaijIeJIbHbIX IJIOCKOCTEMN. IIpocreiimue
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpadip, NapalyIeNICIHIIe],
MIOCTPOCHHUE CEYCHUM.

[leprieHIUKYISIPHOCTh OPSIMOM M TJIOCKOCTH: MEPNEHIUKYIISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MNPSIMBIE MAPAJUIEIbHBIE W MEPHEHIUKYISIPHBIE K IJIOCKOCTH,
IIPU3HAK TMEPHEHAUKYJISIPHOCTH IIPSAMOM M IUIOCKOCTH, TEOpeMa O NPSAMOW
MIEPIECHINKYJIAPHON IIJIOCKOCTH. OproronansHoe IIPOEKTUPOBAHUE.
[TepnieHaUKyNISp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH JO TUIOCKOCTH, PACCTOSTHHUE
OT MPSIMOM JIO MIIOCKOCTH, MPOEKIUs (PUTyphI HA MIIOCKOCTh. [leprneHanKyIsipHOCTh
IUIOCKOCTEM: MPU3HAK MEPIEHAUKYISIPHOCTH JBYX IUIOCKOCTEW. Teopema 0 TpEX
MEPIIEHAUKYIISIPaX.

VYrael B NPOCTPAHCTBE: Yrojl MEXKAY NPSMOM U IJIOCKOCTBIO, JBYTPaHHBIN
yTOJI, JIMHEMHBIA yroJjl IBYTPAHHOIO yria. TpEXrpaHHbIl U MHOTOI'PDAHHBIE YTJIbI.
CBoiicTBa IJIOCKHUX YTJIOB MHOTOIpaHHOr0 yria. CBOMCTBA IJIOCKUX U ABYTPaHHBIX
YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCHHYCOB M CHHYCOB JJIs1 TPEXTPAHHOT O yIiia.

MHOrorpaHHuKHU

Buael MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. lIpusma: n-yrosbHas
npu3Ma, IpsMasi U HaKJIIOHHAsI TIPU3MbI, OOKOBasi M MOJTHAs TTOBEPXHOCTH MPU3MBI.
[Tapamtenenunen, npsAMOYTOJIbHBIN NMapaJUISICUIE U €ro cBoicTBa. KpaTyaiimme
MyTH HAa TOBEPXHOCTU MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopema Iludaropa. Ilupamuga: n-yronbHas nupamuja, NpaBuibHas U yCeUEHHAs
nupamuabl. CBoiicTBa pébep W OOKOBBIX TpaHE MPABWIHLHOW MUPAMUJIBIL.
[IpaBunbHBIE MHOIOTPAHHUKH: MPABWJIbHAS IPU3MA W NpaBWIbHAsg NUPAMHJA,



MpaBWIbHAS TPEYTOJbHAsI MUPaMKJIa U IPABWIbHBIN TeTpa’ap, ky0. IIpeacraBinenue
O NMPAaBUWJIBHBIX MHOTOI'PAHHUKAX: OKTadAP, JOAECKAdAP U UKOCAIP.

Bblunciienne 31€eMEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH U IIOJIHOM TOBEPXHOCTH TNPSIMOM TPHU3MBI,
IUTOIIA/Ih OCHOBAHMH, TeOpeMa 0 O0OKOBOM MTOBEPXHOCTH MPsAMO# mpu3mMbl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH MPaBWIBHOM NHUPAMHUIBI, TEOpPEMa O
TUIOIIAIN YCEYEHHOU MTUPAMU/IBL.

CummMmerpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIBHBIX
MHOTOrpaHHUKOB. CuUMMETpUs B TMPAaBWIHBHOM MHOIOTPAHHUKE: CHUMMETPUS
napajulelienunena, CHUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETpPHs IPAaBHIBHOU
APaMUBbI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IMPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
guciio. CBoOMCTBA CI0KEHUSI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpa HA YHUCIIO.
[TonssTe KOMIUTAaHApHBIE BEKTOpPHI. [IpH3HAK KOMIIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAHapHBIM  BeKTopaM. [IpsmoyromnpHass  cucremMa  KOOpAMHAT B
npoctpanctBe. KoopanHaTtel Bektopa. CBsA3b MEXAY KOOpPAMHATAMHU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOI MexXay Bekropamu. CKalspHOE NPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpamenust

[TonsiTusi: MWIMHIpPUYECKAss TOBEPXHOCTb, KOHHUYECKass MOBEPXHOCTH,
chepuyeckas TMOBEPXHOCTb, OOpa3yrolue TMOBepXHOCTEeH. Tema BpalleHus:
LHUAJTUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanmHoe pacnonoxenue cepsl
M TUTOCKOCTH, KacaTellbHasl MJIOCKOCTh K cdepe. M3o0pakeHne Ten BpamieHus Ha
wiockoctu. Pa3BépTka nmnunaapa u konyca. Cummerpus cdepsl U mapa.

O6béM. OcHOBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 o0BEME
OpsIMOYTOJIBLHOIO Mapaienenunena u ciueactBus u3 He€. OObEM mnpsMol u
HAKJIOHHOW MPU3MBI, MIWJIWHApPA, MHPaMHUIbI U KoHyca. O0BEM Iapa u IIapoBOTO
CerMeHTa.

KoMOuHnanuu Tenm BpamieHuss U MHororpaHHukoB. [lpusma, BmmcanHas B
UIMHApP, ONUCaHHAs oOKojo IpumHApa. llepeceyenne cdepsl W mapa ¢
iockocThio. Kacanue mrapa u cdepbl TIOCKOCThIO. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WU TEIO
BpAaIICHHUS.



[Tnomans MOBEPXHOCTH IMWIMHAPA, KOHYyCa, IUIoMaab chepsl u €€ dacTel.
[Tonobue B mpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoousix (uryp. IlpeobpazoBanue mnogoOus, romoreTus. Pemienue 3agay Ha
IUIOCKOCTHU C UCIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOrOTPAaHHUKOB UM TEJ BPALIEHUS: CEYEHUS TUIUHIpA
(mapannenbHO Y MEPHEHAUKYISIPHO OCH), CEUYEHHUsi KOoHyca (mapajuiesbHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPIINHY), CEUEHUS I1apa, METObI MOCTPOCHUS
CEUEHMI: METOJ CJEIOB, METOJI BHYTPEHHETO0 MPOEKTHUPOBAHUSA, METOJI NIEpeHoca
CEeKyIIEH TIIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BexkTtopsl B mpocTpancTBe. Onepanuu HaJl BEKTOpaMu. BeKTOpHOE YMHOKEHHE
BekTOpoB. (CBOIICTBA BEKTOPHOTO yMHOXeHHUs. [IpsimoyronpHasi cucrtema
KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PasnoxeHue BeKTopa Mo
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOI TIPH PEIICHUU TEOMETPUICCKUX 3a71a4.

/IBMKeHUA B POCTPAHCTBE

JBrxenus: npoctpancTBa. OToOpakenus. [[BukeHuss U paBeHCTBO (uUryp.
OOmume cBoicTBa JABWXKEHUM. Buabl ABWKEHUN: MNapauIeIbHBIA IEPEHOC,
LIEHTpajdbHas CHUMMETPUS, 3€pKalbHAs CUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monodus. [Ipsimas u cepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJEHHBIA YPOBEHb) HA VYPOBHE
CPEJJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHKE:

c(hOpMHPOBAHHOCTH IPAKIAHCKON MO3UIIUK 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT O WICHA POCCUUCKOT0 O0IIECTBA, MPEACTaBICHUE O MATEMAaTUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUSA PA3JIMYHBIX CTPYKTYp, SBJICHHH, TIPOIEAYP
rpaXJaHCKOro  oOmiectBa  (BBIOOPBL,  OMpPOCHI U JIPYroe),  yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSAMH U Ha3HAYCHHUEM;

2) naTpuoTN4ecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTb POCCUNCKON T'PakIaHCKOW UIAECHTUYHOCTH, YBXKEHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOLIECHHE K
JOCTHKEHUSM POCCUNCKUX MAaTEMATUKOB U POCCUHCKON MAaTeMaTUYECKOW IIKOJbI,
WCIIOJIb30BAHUE JTUX JOCT)KCHHH B APYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKUY;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JTYXOBHBIX IEHHOCTEH POCCUICKOr0o Hapoaa, ChOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, 3THUYECKOrO IMOBEJEHMS, CBSI3aHHOIO C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTHKECHUN HAYKU U JESTEIbHOCThIO YUEHOI0, OCO3HAHHE JINYHOTO
BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAash 3CTETUKY MaTE€MaTHUYEeCKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, pEUIEHUH, paCCyKIEHUI, BOCHPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3jInyHbIX BUOB UCKYCCTBA;

5) pusnyeckoe BocIUTAHME:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMAaTHYeCKUE 3HAHUA B
MHTEpecax 3JI0pOBOro U 0e30MacHOro oopasa *K1U3HU, OTBETCTBEHHOE OTHOLICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHITUU U
OTJIbIXa, peryisipHas (pusuveckass akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CIOPTHUBHO-03J0POBUTEIBHON 1€ TEIHbHOCTHIO;

6) TpynoBoe BociuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  AESATEIBHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBINM BBIOOP
Oynymelr mpodeccur u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4eCKOMY  OOpa3oBaHUI0O U



caM000pa30BaHUI0 HAa TMPOTSHKCHWHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4aCTHUIO B PEIICHUHU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBJICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTh  JKOJOTMYECKOW KYJIbTYpPhl, TIOHUMAHUE BIIUSHHUS
COIIMATIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON M COLMATBbHOU
Cpenbl, OCO3HaHUE TII00ABHOTO XapaKTepa IKOJIOTUYECKUX MPOOIJIeM, OpUCHTAIUS
HA TPUMEHEHHE MaTEeMaTHYEeCKUX 3HAHWM MJid pernieHus 3a7gad B 00JacTu
OKpY’)Karolel cpelbl, IJIAHUPOBAHUE IIOCTYNKOB W OLIEHKH HMX BO3MOXKHBIX
MIOCJICICTBUH JIJISI OKPY KAIOIIEH CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPaKTUKH, TOHUMAaHUE MaTEeMaTHYeCKON
HAYKH KakK cepbl 4eJT0BEUECKOU IeATETHHOCTH, STANIOB €€ Pa3BUTHS U 3HAUNMOCTH
JUISL pPa3BUTHUSI IMBWIM3ALIMK, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKU U MaTeMaTUYECKOU
KYJIbTYpOU Kak CPEJCTBOM MO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISTH MIPOECKTHYIO
U UCCJIE0BATEIbCKYIO AEATEILHOCTh MHANBUIYAIHHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue 1ecTBUA:

BBISIBIIITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKK MAaTEeMaTUYECKHUX
OOBEKTOB, TMOHSATWN, OTHOLICHUU MEXIYy TMOHITUSIMH, (POPMYIUPOBATH
OTpeJIeNIeHUs] TIOHSITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(PUKAIUH,
OCHOBAaHMsI /1711 0000IIEHHs U CPABHEHMSI, KPUTEPUU MTPOBOJIUMOI0 aHAIN3A;

BOCIIPUHHMATh,  (HOpPMYIUPOBaTH U  NPEOOpPa3OBBIBATH  CYKICHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBIABJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIONECHUAX U YTBEPKACHHSIX, MpeiaraTb KPUTEPUU IS
BBISBJICHUS 3AKOHOMEPHOCTEN U POTUBOPEU U,

JI€TaTh BBIBOABI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUECHUN, YMO3AKIFOUECHUH 110 aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENILHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUIM
(mpsiMbI€ ¥ OT MPOTUBHOIO), BHICTPAUBATh APTyMEHTALIMIO, IPUBOJUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKIACHHS U BHIBOIBI;

BbIOMpaTh crnoco0 pernieHuss y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUaHTOB pElIEHUs, BRIOUpATh HanboJIee MOIXOAIINN C Y4ETOM CaMOCTOSITENIbHO
BBIJICTIEHHBIX KPUTEPUEB).

ba3zoBble ucciaegoBare/ibCKue 1efiCTBUA:



HCIIOJI30BaTh BOIPOCHl KaK HCCIEIOBATEIbCKUI HHCTPYMEHT IIO3HAHUS,
(opMynHpoBaTh  BOOPOCH,  (PUKCHUPYIOIIME  MPOTHUBOPEYUE,  MpodIIEeMy,
yCTaHABJIMBATh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3Y, APIyMEHTHPOBATH
CBOIO MTO3UIIMIO, MHCHHE;

IPOBOJIUTH CAMOCTOSITEJIbHO CILUIAHMPOBAHHBIM 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYECKOro 0ObEKTa, SIBICHHUS, MIPOLIECCca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, POLECCAMU;

CaMOCTOSATENHHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJBI 1O pE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUS, HCCIENOBaHUS, OLIEHHWBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJOB U 0000IIECHUIA;

NPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE IMIPOLIECCa, a TaKKe BbIABUTATh
MPEINOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmeii:

BBISIBIIATH Je(UIIATHI MHPOPMAIUU, JaHHBIX, HEOOXOIUMBIX ISl OTBETAa Ha
BONPOC U JJIsI pELIeHUs 3a]1a4H;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PAa3IMYHbBIX THUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMAITUIO PA3THYHBIX BUIOB U (popm
IIPE/ICTABIICHHUS;

CTPYKTYPUPOBATh MH(POpPMAIIMIO, MPEJCTABIATh €€ B pa3iudHbIX (opMax,
WLTIOCTPUPOBATh Tpaduuecky;

OILICHUBATh HaAEKHOCTD uHhopMaIu o CaMOCTOSITEIIHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHBbIC Y4eOHbIe 1eHCTBHA

O0wmenne:

BOCIIPUHUMATh U (DOPMYJIHPOBATh CYKAECHHS B COOTBETCTBUU C YCIOBUSMHU U
LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U THCBMEHHBIX TEKCTax, JaBaTb IMOSCHEHMS II0 XOAY pELICHUS 3a7add,
KOMMEHTHPOBATH MOJYYEHHBIN pPE3yNbTaT;

B XOZ€ OOCYXJIE€HHUsI 33a]1aBaTh BOINPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBlI,
npoOJjieMbl, penraeMol 3aJaud, BbICKA3blBaTh MJIEM, HAIEJIEHHbIE Ha IOMCK
pelIeHns, COINOCTABIIATh CBOU CYXKICHUSA C CYXICHHUAMHU IPYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYM€ M CXOJCTBO IMO3ULMUN, B KOPPEKTHOU (opme
(opMyIMpOBaTh Pa3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PEUICHUS 3a/1a4d, KCIIEPUMEHTA, UCCIIECAO0BAaHMS,
IPOEKTa, CaMOCTOSITEIIbHO BBIOMpATh (QoOpMar BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3EHTALMU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIE YueOHbIe 1elCTBUSA
Camoopranuzanus:



COCTaBJIATH IJIaH, aJTOPUTM PEUICHUS 33Ja4H, BIOMPATh COCO0 pEeUIeHHs ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUN C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, SMOIIMOHAJILHBII HHTEJJIEKT:

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEeQUIEKCMU KaK  OCO3HAHHUS
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BJIAJETh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJSI Mpolecca M pe3yibTaTa penieHUs
MaTeMaTUYECKOH 3a1a4H;

IOPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUM 3a/1ayH,
BHOCUTbH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, IAHHBIX,
HalICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJbTaTa LIEIH U YCIOBUSAM, OOBICHITH PUUNHBI
JOCTHKEHUS WM HEAOCTH)KEHUS Pe3yNbTaTOB AESITEIbHOCTH, HAXOAUTh OLUIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eATEJIbHOCTD:

NOHUMATh M MCIOJNb30BaTh MPEUMYIECTBA KOMAaHIHON M WHAMBUAYaJIbHOM
paboThl TpHU pelIeHUH Y4EeOHBIX 3ajJa4y, NPUHUMATh 1EJdb COBMECTHOM
NEeATENbHOCTH, IJIaHUPOBATh OPraHU3alUI0 COBMECTHOM pPabOThI, pacrpeneisiTh
BU/JIBI pa0OT, IOrOBapUBaTHCSI, 00CYXAATh MPOIECC U pe3yJbTaT padoThl, 00001IaTh
MHEHUSI HECKOJIbKUX JTHOJIEH;

y4acTBOBAaTh B TPYMMOBBIX (opMax paboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIOJIHATH CBOIKO YaCTh PA0OTHI U KOOPIAUHUPOBAThH
CBOM JICUCTBUS C IPYTUMH YI€HAMH KOMaH/Ibl, OLICHUBATh KAYE€CTBO CBOETO BKJIaa
B OOmMH TPOAYKT MO KpPUTEpHUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICUCTBUSI.

NPEJMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca o0y4aromuics HayquTcst:

e CBOOOJIHO OIEpPUPOBATh OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pElIECHUH 3a/1a4 U MPOBEICHUN MATEMATHUECKUX PACCYKIICHUI;

e TMPUMEHSTH AKCHOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX NPHU PEIICHUU
r€OMETPUUECKHUX 33/1a4;

e KJIacCU(PHUIIMPOBATH B3aUMHOE PACIOJNIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO oOMNEpPUPOBATh TMOHATHSMU, CBA3AHHBIMU C yrjaMd B
NPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIY NPSIMOM U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOMHO pacro3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (TMpU3Ma,
NUpaMKuaa, MPSMOYTOJIbHBIN Mapajljienenunen, Kyo);

e KIAacCH(PHUIMPOBATh  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS IS
KJIacCU(pUKAIUH;

e CBOOOAHO ONEpUPOBATH  IMOHSATUSIMHU, CBA3aHHBIMH C  CEUCHHEM
MHOTOTPAHHHUKOB TJIOCKOCTHIO;

e BBITIOJHITH napasuieJbHOe, HEHTpaIbHOE u OpPTOTOHAJIBLHOE
NPOEKTUpOBaHUE GUTYP HA TIIOCKOCTh, BHIMOIHITH U300paskeHust Guryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHUS MHOTOTPAHHHKOB PA3JINYHBIMH METOJAMH, BBIOIHSATH
(BBIHOCHBI€) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ CBEpPXY, COOKY, CHU3Y;

e BBIUKCIATH IUIOMAAM  TOBEPXHOCTEM  MHOIOIpaHHUKOB  (TMpu3Ma,
nupaMuza), FTeOMETPUYECKUX TeJ C MPUMEHEHHEM (HOpMYIT;

e CBOOOMHO OMEPUPOBATH MOHITHSIMHU: CAMMETPHUS B MPOCTPAHCTBE, IIEHTD,
0Chb U INTIOCKOCTh CUMMETPHH, LIEHTP, OChb ¥ INIOCKOCTh CUMMETPHUH (UTYPBI;

e CBOOOJHO OMEpPUPOBATH MOHATHIMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJAMHATaM B MIPOCTPAHCTBE;

e BBITNOJHAITH ICHCTBUS HAJl BEKTOPaMH,

e pelaTh 3aJayd Ha JO0Ka3aTelNbCTBO MATEMaTHYECKUX OTHOIIEHUH H
HaXO0XKJIEHUE TeOMETPUYECKUX BEIMYUH, IPUMEHSS1 U3BECTHBIE METO/IbI IPU
pellIeHuN MaTeMaTUYeCKUX 3a7ad MOBBIIIEHHOIO W BBICOKOTO YpPOBHSA
CJIO)KHOCTH,

e IPUMEHATHh NPOCTEMIIME TMPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEILICHUN CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKaTh, MpPEOOPA3OBBIBATH U HWHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (HUTypax, TMPEeACTaBICHHYI0O Ha
YepTeKax U pUCYHKaX;

e IPUMEHATHb T[OJYYCHHbIE 3HAHWS HAa MPAKTUKE: CpPaBHUBATH MU
aHAIM3UPOBATh pEAbHbIC CUTYAllMH, NPUMEHSATh W3YYCHHbIC MOHSATHUS B
mporecce IMOWCKa PEHIeHWs MaTeMaTH4ecKu  Cc(hOopMyITHpoBaHHOU
npoOJIeMbl, MOJEIUPOBATh PEAIbHBIE CUTYallMM Ha SI3bIKE I'E€OMETPHH,
UCCIIEZIOBATh MTOCTPOECHHBIE MOJIETN C MCIOJIb30BAHUEM I'€OMETPUUECKUX
NOHATUN M TeopeM, ammapaTta aiareOpbl, pelaTh MPaKTUYECKUE 3aJadH,
CBSI3aHHBIC C HAXOX/ICHUEM T'€OMETPUUYECKUX BENYHH;

e UMETh NPEACTABIECHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUSI TEXHOJIOTUH.

K xonmy 11 kiacca o0y4aromuics HayquTCst:



CBOOOJHO OIEPHPOBATh MOHATUSMH, CBSI3aHHBIMHU C IMIIMHAPUYIECKOM,
KOHMYECKOH U c(epuyeckod MOBEPXHOCTAMHU, OOBSICHITH CIOCOOBI
HOJTy4YEHMUS;

OIEpUPOBATh MOHATHAMH, CBSI3aHHBIMU C TEIAMH BPAILLEHUS: HUIMHAPOM,
KOHYcOM, c(epoil u mapowm;

pacno3HaBaTh Tejla BpalleHus (UWIMHAP, KOHYC, cdepa W 1ap) u
OO0BSACHATH CIOCOOBI OJTYYEHHSI Tl BpALICHUS;

KJIaCCU(PUIMPOBATh B3aUMHOE PacIoI0KEeHUE CPEPhI U MIIOCKOCTH;
BBIYMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOI'OIPAHHUKOB W TE€J BpalllCHMUS,
00BEMBI M IUIOMIAM MOBEPXHOCTEH MHOIOIPAHHMKOB M TEJI BpallleHMUs,
F€OMETPUYECKUX TeJl C IPUMEHEHUEM (PopmyIT;

CBOOO/IHO OINEPUPOBATh MOHATUSMHM, CBA3AHHBIMU C KOMOWHALUSIMHU Tell
BpallleHus U1 MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIM B cdepy U
OINMUCAHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAaHHUK WIJIM TEJO
BpAaIlCHMUS;

BBIUUCIISITH COOTHOLIEHUSI MEXy IUIOIIAIIMU ITOBEPXHOCTEW U 00bEMaMHU
ITOJIOOHBIX TEI;

u300pakatb H3ydaeMble (UTYpPBI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTH CEUEHUS TeJl BPAILlEHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (HUrypax, TMPEeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOO/IHO OIIEPUPOBATh MOHATHUEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATH ONIEPALMM HAJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOPJINHAT;
pelaTb reOMETPUUYECKUE 3314l Ha BBIUMCIIEHUE YIIIOB MEXIY NPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU J0 IUIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOa NP PELICHUH;
CBOOOIHO ONEpUPOBATHh MOHATHUAMM, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHUI;

BBIMOJHATh HM300pPAKEHUS MHOTOTPAHHMKOB M TEJI BpALlEHUS NpHU
napajuleIJbHOM — IIE€pEeHOCe, IEHTPaIbHOM CHUMMETPUH, 3EpKajJbHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSAMOi1, MpeoOpa3oBaHUs OJ00MS;
CTPOUThH CEYEHHsT MHOTOTPAHHUKOB W TE€JN BpALICHUS: CEYEHUS LMIUHIpa
(mapaJiiesbHO U NMEPHEHIUKYISIPHO OCH), CEYEHUs KOHYyca (IapasuieabHble
OCHOBAHUIO U MPOXO/SIIME YePE3 BEPILINHY), CEUECHHUS 11apa;
UCIIOJIb30BaTh METOABl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHET 0 IPOEKTHUPOBAHUS, METO/I IEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TeOMETpUYecKre (PaKThbl JJIsl PEIICHHUS] CTEPEOMETPUUECKUX
3a/lay, MPEANoJaraloliMX HECKOJbKO IIAroB PEIICHMs, €CJIH YCIOBHS
NpUMEHEHUS 3aJlaHbl B IBHOW U HESIBHOM G opMme;

pemaTh 3aJadyd Ha JOKa3aTelIbCTBO MAaTEMAaTHYECKHUX OTHOILICHHA H
HAXO0XJAEHUE T€OMETPUUECKUX BEIIUYNH;

OPUMEHSTH MPOTrPaMMHBIE CPENCTBA U AJNEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MPUMEHSTH [MOJTy4YCHHbIE 3HAHUS HAa TPAKTUKE: CPABHUBATh, AHAJIU3UPOBATH
U OICHUBATh pEalbHbIE CHUTyallMH, MPUMEHSITh H3YUYCHHBIC TIOHSITHSA,
TEOpEMBbI, CBOMCTBAa B TMPOIECCE TMOUCKA PEIICHUs MaTeMaTH4YeCKU
c(hopMyTUPOBAHHOM TPOOJIEMBI, MOJEIMPOBATh PEAlIbHbIE CUTYallud Ha
A3BIKE TEOMETPHUH, HUCCIEA0BATh IOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM
TCOMETPUYECKUX TIOHSATUHA M TeopeM, ammapara anreOphl, peraTh
NPAKTUYECKUE 3aJlayd, CBS3aHHBIE C HAXOXKIECHUEM T€OMETPUUECKUX
BEJINYUH;

UMETh TPEACTABICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS TEOMETPHH Kak
COCTaBHOM YacTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMmsbl Bcero Konrponbire - IpakTiieckite o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypesI
1 BBeneHue B cTepeoMeTpuIo 23 1
5 B3aumHoe pacnonoxeHue npsiMbIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb MPSIMBIX U MJIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [leprieHIUKYISIPHOCTD MPSIMBIX U o5
IJIOCKOCTEMN B IPOCTPAHCTBE
VYTi1Bl ¥ paccTosHUSA 16
MHororpanHuku 7
BekTops! B mpocTpaHCTBE 12
3 HOBTOE)GHI/IG, 000011IeHNE U CUCTEMAaTH3aIINs 5 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 5 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
1 AHanuTH4ecKasi reoMeTpus 15 1
5 [ToBTOpenwue, 0606meH1:Ie " 15 1
cUcTeMaTH3alKs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17
Tena Bpatenus 24
5 [Tnomaay moBepxXHOCTU U 00BEMBI 9 1
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpenwue, 0606meH1:Ie u 17 1
cUcTeMaTH3alKs 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 7 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosaunuecTBo yacoB

KoHTpoabHbIE
Bcero P
padoThbI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

JIeKTPOHHbBbIE
uu@posBbIe
o0pa3oBaTe/ibHbIE

pecypcebl

OcHoOBHBIE TIpaBUIIa U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, TTapalIebHBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

02.09.2025

IloHsATHS CTEpEOMETPHUHU: TOUKA, IIpSIMas,
TUIOCKOCTB, MPOCTPaHCcTBO. OCHOBHEIE
MpaBuia U300paKEHUS Ha PUCYHKE
TUTOCKOCTH, MAPaJUICIBHBIX TPSIMBIX
(OTpe3KOB), cepeuHbI OTpPE3Ka

04.09.2025

[MoHsTHS: IepeceKaroIuecs MIOCKOCTH,
NepeCceKaroNIMecs IpsMasi ¥ IIOCKOCTb;
MOJTYIIPOCTPAHCTBO

05.09.2025

Iloasarus: MNEPpECCKArOMMUECCA MITOCKOCTH,
NEepCCCKaroIMreCs nmpaMas U IMJI0CKOCTh,
MOJIYIIPOCTPAHCTBO

09.09.2025

MHoOTOTrpaHHUKH, H300paKEHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMIUX 00OHEKTOB

11.09.2025

MHoOTOTrpaHHUKH, U300paKCHHE
MIPOCTEUIIINX TPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIHNX 00BEKTOB

12.09.2025




AXCHOMBEI CTCPCOMECTPHH U IICPBLIC
CJIICACTBHA U3 HUX

16.09.2025

AKCHOMBI CTEPEOMETPHHU U TIEPBHIE
CJIEJICTBUS U3 HUX

18.09.2025

AKCHOMBI CTEPEOMETPHH U TIEPBHIE
cinenctsus n3 HuxX. CriocoOnl 3a1aHus
MPSAMBIX U IJIOCKOCTEMN B MIPOCTPAHCTBE.
O0603HaYeHUs IPSIMBIX U TIIOCKOCTEH

19.09.2025

10

H300pakeHre ceYeHn i MupaMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N300paxeHne nepeceuecHus
MIOJIY4EHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CCUCHHM
pa3HBIMU [IBETAMHU

23.09.2025

11

N300paxeHue ceueHuil nupamuabl, Kyoa
Y TIPU3MBI, KOTOPBIE MPOXOMAST YEPE3 UX
pEbpa. M3obpakeHue nepeceyeHus
MOJTYYEHHBIX TIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HBIMU [IBETAaMHU

25.09.2025

12

N300pakeHne ceueHnit mupamMusl, Kyoa
U TIPU3MBI, KOTOpPBIE MPOXOMST Yepe3 UxX
pé6pa. M3obpaxkeHne nepecedeHmst
IIOJIY4EHHBIX TUIOCKOCTEH.
PackparmuBaHie NOCTPOSHHbBIX CEUEHHUM
pa3HBIMH LIBETAMU

26.09.2025

13

N300paxeHue ceueHuil nupamuibl, Kyoa
U [IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pEbpa. M3obOpakeHue nepeceueHust

30.09.2025




MOJTY4YEHHBIX TIOCKOCTEH.
PackpaiivBanye moCTpOCHHBIX CEUYECHHI
Pa3HbBIMH IBETAMU

14

Merton cneoB s NOCTPOEHUS CEUEHUN

02.10.2025

15

MeTo cre1oB I MOCTPOSHUS CEUSHUH.

CaoiicTBa niepeceyeHuil npsMbIX U
IUIOCKOCTEN

03.10.2025

16

Merton ciaenoB s MMOCTPOCHUA CCUYCHMH.

CBolicTBa IepeCceuCHU IPSMBIX U
IJIOCKOCTEN

07.10.2025

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOCHHUS

09.10.2025

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOCHHUS

10.10.2025

19

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha pebpax. Coznanue
BBIHOCHBIX YepTEXKeW U 3aIuCh I1aroB
MOCTPOCHHUS

14.10.2025

20

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha pebpax. Coznanue
BBIHOCHBIX YepTEXKeW U 3aIuCh I1aroB
MOCTPOCHHUS

16.10.2025




21

[ToBTOpenue mianumerpuu: Teopema o
MIPOMOPIMOHANIBHBIX O0Tpe3kax. [logobue
TPEYTrOJIbHUKOB

17.10.2025

22

[loBTOpenue mnanumerpuu: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX YepTexax. McTtopust pa3BuTHs
TJIAHUMETPHUH U CTEPEOMETPUH

21.10.2025

23

Konrponbnas padora "AKCHOMBI
crepeomeTpun. Ceuenus"

23.10.2025

24

B3anMHOe pacniosiokeHue NpsMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsiMble. [Ipu3Haky CKpeluBarommxcs
npsaMbIx. [lapamuienbHble npsiMble B
IPOCTPaHCTBE

24.10.2025

25

TeopeMa 0 CylIeCTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMOY NapaJlIeIbHOU
JIaHHOH IIPSIMOM, NPOXOALICH Uyepes
TOYKY IIPOCTPAHCTBA U HE JIeXKAILEH Ha
JTaHHOM npsiMoii. JIleMMa o nepeceueHnn
NapajuIeNIbHBIX IPAMBIX IIJIOCKOCTBIO

06.11.2025

26

[TapamnensHOCTB Tpex NpsAMbIX. Teopema
0 TpEX MapajuleabHbIX IpAMbIX. Teopema
0 CKPELIUBAIOLINXCS MPSIMBIX

07.11.2025

27

[TapanienpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA NAPAJIIIEIILHOTO
NpOEKTHPOBaHus. M300paxeHne pa3HbIX
¢buryp B napajsiesbHON NPOEKIUN

11.11.2025




28

LlenTpanbHas mpoeKIus. YToil ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXy MPSMBIMU

13.11.2025

29

3azauu Ha JOKa3aTeNbCTBO U
UCCIIeIOBaHKE, CBS3aHHBIE C
pAcIoyIOKEHUEM MIPSIMBIX B
IIPOCTPAHCTBE

14.11.2025

30

IlonsTHA: apauIeIbHOCTD IPSIMON U
IUIOCKOCTH B npocTpaHcTse. [IpusHak
NapaJUICIIBHOCTH MPSIMOU U TUIOCKOCTH.
CaolicTBa napajyuieIbHOCTH MIPSIMON U
IUIOCKOCTH

18.11.2025

31

['eomeTpuueckue 3aaun Ha BEIYUCIICHHE
U JI0Ka3aTelIbCTBO, CBSI3aHHBIE C
NapajiyIeIbHOCTHIO MPSMBIX U TIOCKOCTEH
B IIPOCTPAHCTBE

20.11.2025

32

IlocTpoenue ceueHus, IpOXOIALLIETO
yepes3 JaHHYIO NPSIMYIO Ha YepTexe U
MapajyIeIbHOro IPyrou npsmoi. Pacuér
OTHOLIEHUN

21.11.2025

33

[MapannensHast IpPOEKILUs, IPUMEHEHUE
JUUIS1 IOCTPOEHUS CeYeHUH Kyba u
napauienenumnena. CBolicTBa
napauieNenune1a ¥ Mpu3Mbl

25.11.2025

34

[NapannensHbie miockoctu. [Ipu3znaku
napayIeIbHOCTH JBYX IIOCKOCTEH

27.11.2025

35

Teopema o napasnienbHOCTH U
CAUHCTBCHHOCTH ITIJIOCKOCTH,
MPOXOSIICH uepe3 TOUKy, He

28.11.2025




MIPUHAIJICKAIYIO TAHHOW MIIOCKOCTH U
CJIEJICTBUS U3 HEé

36

CBolicTBa napajuIeabHbIX IIOCKOCTEH: O
[IapaJIJIEJIBHOCTH MIPSIMBIX IIEPECEUCHMUS
IpY IIepeCeUeHU’ JBYX MapauieabHbIX
MJIOCKOCTEH TpeThen

02.12.2025

37

CBolicTBa napajuieabHbIX INIOCKOCTEH: 00
OTpe3Kax MapajlIEIbHLIX IPSIMBIX,
3aKJIIOYEHHBIX MEKAY NMapajieIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUCHUN TIPSIMOM ¢
ABYMS TapaJUICJIIbHBIMU IIJIOCKOCTAMU

04.12.2025

38

[ToTropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

05.12.2025

39

[ToBTOpEHME: TPUTOHOMETPHUS
HIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

09.12.2025

40

CoiicTBa Ky0a 1 MPSIMOYTOJIBLHOTO
napasuJiesenune1a

11.12.2025

41

Bbruucnenue 1iMH OTpe3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuleIIeIuIe /1€

12.12.2025

42

IlepnieHAMKYIAPHOCTD MIPAMOM U
iockocTy. [IpusHak
NEPIEHIUKYIIIPHOCTH IPSIMON U
IUIOCKOCTH

16.12.2025

43

IlepnieHAMKYIAPHOCTD MIPAMOM U
wiockocTy. [IpusHak
NEPIEHAUKYIIIPHOCTH IPSIMON U
IUIOCKOCTH

18.12.2025




44

Teopema o CyIecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
NEPIEHIUKYIIAPHOH K IIJIOCKOCTH

19.12.2025

45

[TnockocTH U NEPNEHNKYISIPHBIE UM
IpsIMble B MHOTOTpaHHHUKaX

23.12.2025

46

[InockocTH U nepreHIUKyIIpHbIE UM
IIPSIMbIE B MHOTOTpaHHHUKaX

25.12.2025

47

[lepneHANKYISp U HAKIIOHHAS.
[TocTpoeHue neprneHauKyisapa u3 TOUKu

Ha IIPSIMYIO

26.12.2025

48

[lepneHiuKyIAp U HAKIOHHASL.
[TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha NpSIMYIO

30.12.2025

49

TeopeMa o TpEX NEPNEHAUKYIIAPAX
(mpsimast u oGpaTHast)

13.01.2026

50

TeopeMa o TpEX NepHEeHAUKYIApax
(mpsimas 1 oOpaTHast)

15.01.2026

51

Yrois Mex)1y CKpeIUBaOIUMUCS
PSMBIMH

16.01.2026

52

[Touck mepneHIUKYISIPHBIX TPSIMBIX C
IIOMOIIIBIO IIEPIIEHIUKYIIAPHBIX
IJIOCKOCTEN

20.01.2026

53

OpTOFOHaHLHOe IPOCKTUPOBAHNC

22.01.2026

54

[TocTpoenue ceueHuii Kyoa, MPU3MBI,
MPaBUIILHOM MUPAMHJIBI C TTIOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU

23.01.2026




55

[Toctpoenue ceueHuii kyda, mpU3MBbL,
MPABWIBHOM MUPaMH/IBI C TOMOIIBIO
OpPTOTOHAJIBHOM IPOEKIUU

27.01.2026

56

CummeTpusi B IPOCTPAHCTBE
OTHOCHUTEIBHO M1ockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHUKAX

29.01.2026

57

IIpu3Hak nepneHaNKYIIPHOCTH IPIMOU
U IUIOCKOCTH KaK CIIEICTBUE CUMMETPUU

30.01.2026

58

[TpaBunbHBIE MHOTOTpaHHUKU. Pacuér
pPacCTOSIHUM OT TOYKH JI0 TUIOCKOCTH

03.02.2026

59

IIpaBunpHBIE MHOTOTPaHHUKH. Pacdér
pPacCTOSHUN OT TOYKH 0 IJIOCKOCTH

05.02.2026

60

Crioco0Obl OITyCTUTh NEPIEHAUKYIISPHI:
CUMMCTpPHUA, CABUT TOYKH I10
MapajuIeIbHON IPSIMOU

06.02.2026

61

CnBur no HenapasuleaIbHON IPSIMOH,
W3MEHEHUE PaCCTOSHUI

10.02.2026

62

Kontponbnas padota "B3anmuoe
pacroio’keHue MPsIMBIX U TIIOCKOCTEH B
npocTpaHcTae”

12.02.2026

63

[ToBTOpeHue: yroa Mexay NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

13.02.2026

64

[ToBTOpEHHUE: Yyroa MexIy
CKpCIIMBAOIINMUCA MTPSAMBIMHA B
MIPOCTPAHCTBE

17.02.2026




65

['eoMeTpuyeckre METOIbI BHIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOIpaHHUKAX

19.02.2026

66

JByrpanssblil yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

20.02.2026

67

[leprieHAMKYISPHBIE TIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISPHBIX
IJIOCKOCTEN

24.02.2026

68

[Tpu3Hak nepneHAuKyIIpHOCTH
IUIOCKOCTEM; TEOpEeMa O MPSIMOU
IIEpECEYECHUs ABYX IUNIOCKOCTEH
MEPIEHIUKYIIAPHBIX TPEThEH IIJIOCKOCTH

26.02.2026

69

[IpssMOyTONBHBIN Mapanienenunesn; Kyo;
M3MEpEHUs, CBOMCTBA MPSIMOYTOJIBLHOTO
napasuienenuneaa

27.02.2026

70

TeopeMa 0 JuaroHajiv nmpaMoyroJibHOIo
nmapauiCaCermIicaa u CJICACTBUC U3 Heé

03.03.2026

71

CrepeoMeTpuieCcKre U IPUKIIATHBIC
3aJ]a4M, CBI3aHHBIE CO B3aUMHBIM
PACIOJIOKEHUEM IPSAMBIX U IIIOCKOCTH

05.03.2026

72

HOBTOpeHI/IeZ CKPCIIHUBAIOIIUECCS ITPAMBIC,
napajICJIbHBIC IIJIOCKOCTH B
CTaHAAaPTHBIX MHOT'OI'PAHHUKAX

06.03.2026

73

Hapa napaJiICJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAIOIIUXCA IIPAMBIX, pACCTOAHUC
MCXKAY CKPCIIHNBAIOIUMHACA IPAMBIMU B
MMPOCTBIX CUTyallUAX

10.03.2026




74

PaccTosiHue OT TOYKH JI0 TMIIOCKOCTH,
paccTostHUEe OT MPSMOM 10 TUIOCKOCTH

12.03.2026

75

Beruncnenue pacCTOAHUM MEXY
CKPELMBAIOIIMMUCS MIPSAMBIMU C
MIOMOUIBIO IEPIEHAUKYIIIPHON
IUIOCKOCTH

13.03.2026

76

TpéXrpaHHbIil yroj, HEpaBeHCTBA IS
TpexrpaHHbIx yrinoB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yria

17.03.2026

77

DneMeHTHI C(hepruIecKoi TeOMETPHUH:
reofe3nvyecKie JUHUU Ha 3eMile

19.03.2026

78

KoHnTtponbHas pabota "YTibl 1
paccTostHus"

20.03.2026

79

CucrtemaTuzaiys 3HaHUN
"MHOrOrpaHHUK U €ro 3J€MEHTHI"

24.03.2026

80

[Tupamuaa. Buael nupamun. [lpaBunbHas
nupamua

26.03.2026

81

IIpusma. [IpsiMast ¥ HaKJIOHHAS IPU3MBI.
IIpaBunpHas npusma

27.03.2026

82

[Ipsimoii mapaienenune,
MPSIMOYTOJIBHBIN TTapajuieNenume, Kyo

07.04.2026

83

Brimykisie MHOTOrpanHuku. Teopema
Oiinepa

09.04.2026

84

Boinmyknbsie MHOTOrpaHHHMKU. Teopema
Oiinepa. [IpaBunbHbIE 1
MOJIYIIPaBUIbHBIE MHOTOTPAHHUKHU

10.04.2026




14.04.2026

85 KoHnTtponbHas paboTa "MHororpaHHuku"
86 IlonsTE BEKTOpa Ha IUIOCKOCTH U B 16.04.2026
POCTPaHCTBE
87 CymMma BEKTOpOB 17.04.2026
88 Pa3HocTh BeKTOpOB 21.04.2026
89 [TpaBwiio mapauienenuriea 23.04.2026
90 YMHOXKEHHE BEKTOpa Ha YUCIIO 24.04.2026
Paznoxxenune BekTopa 1mo 6a3ucy Tpeéx 28.04.2026
91 BEKTOPOB, HE JIeXkAIIUX B OTHON
TUTOCKOCTH
92 CkansipHO€E NpOU3BEICHUE 30.04.2026
93 Brruucnenue yria Mexay BEKTOpaMu B 05.05.2026
MIPOCTPAHCTBE
94 [pocreiimme 3a7a4n ¢ BEKTOpaMu 07.05.2026
95 IIpocTeiine 3aa4u ¢ BEKTOpaMu 08.05.2026
96 [Ipocreiimme 3aga4u ¢ BEKTOPAMH 12.05.2026
97 [IpocTeiimme 3a7a4u ¢ BEKTOPAMHU 14.05.2026
98 O06o001eHre U cucTeMaTu3alus 3HaHUN 15.05.2026
99 O00011eHNE U cUCTEMATH3AalNs 3HAHUNA 19.05.2026
100 HtoroBas KoHTpoJibHAst paboTa 21.05.2026




101 O00011eHNE U cUCTEMATH3ANs 3HAHUNA 1 22.05.2026
102 O0001IeHNE U cCUCTEMATA3ALNS 3HAHUHA 1 26.05.2026
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KoaunuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bceero H3y4YeHusi o0pa3oBaTesbHbIE
padoTbI padoTbI
pecypchbl
[ToBTOpenue Tembl "KoopauHatsl
1 BEKTOpPa Ha IJIOCKOCTH U B 1
npocTpaHcTae”
9 [ToBTOpenue Tembl "CkansipHoe 1
IIPOU3BEICHUE BEKTOPOB"
3 [loBTOpeHue TeMbl "Bruncienue yria 1
MEX1y BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue TemMbl "YpaBHEHHE PSIMOH, 1
MIPOXOASAIICH uepe3 1Be TOUKH"
5 YpaBHEHUE IUIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MJIOCKOCTH, HOPMaJb, 1
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BexropHoe npousseneHue 1
8 JIuHeitHbIe HEpaBEHCTBA, TMHEMHOE 1
MIPOrpaMMHpPOBAHNE
9 JInHeliHbIE HEPAaBEHCTBA, TUHEHHOE 1
IIPOrpaMMHpOBaHUE
10 AHanuTHYeCKHE METObI pacyéTa yria 1
MEXy MPSIMBIMU B MHOTOT'PaHHUKAX
1 AHanuTHYECKHE METOJIbI pacyéra yria 1

MCKAY IJIOCKOCTSAMHA B MHOTOI'pPaAHHHUKAX




CDOpMy.]'Ia PacCTOAHHUA OT TOUKHU A0

12 IJIOCKOCTH B KOOPAMHATAX

13 HaxosxaeHne pacCTosiHUI OT TOYKH /10
IJIOCKOCTH B Ky0e

14 HaxoxneHnue paccTossHui OT TOYKHU 10
TUIOCKOCTH B MPABWJILHON MTUPaMHIIE

15 Konrponbnas padota "AnanuTiHueckas
reoMerpus"

16 CeueHust MHOTOTPaHHUKOB:
CTaHJapTHBIE MHOTOT PAHHUKH

17 CedeHus MHOTOT'PaHHUKOB: METO/I
CJIEJIOB
CeueHust MHOTOTPaHHUKOB:

18 CTaHJapTHBIE TUIOCKOCTH, TIEPECCUCHHS
MPSAMBIX U IIJIOCKOCTEN

19 [NapannensHble MpsiMbIE U TUIOCKOCTH:
napassiesibHble CeYeHUs

20 [TapannenbHbie TPSMbIE U TNIOCKOCTH:
pacu€T OTHOLIEHUI
[TapannensHbie MpsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIUMHUCS
MPSIMBIMU
[lepnieHIUKyIIpHBIC IPSIMBIE U

99 TJIOCKOCTH: CTaHIapTHBIE Maphl

MEPIEeHIUKYISAPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB




23

[lepnenaukynspHbie MPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
NEepIEeHIUKYIIsIpax

24

[lepnieHuKyIApHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JAJIUH B
MHOT'OI'paHHHKaX

25

[loBTOpEnue: momatu
MHOTOYTOJTEHUKOB, POPMYIIBI JIsI
IO IeH, COOOpaKeHHS TIOI00MS

26

[ToBTOpEHME: TIOIAAN
MHOTOYTOJLHUKOB, POPMYIIBI JISI
TUIOMIAICH, COOOpaX)KeHHsI TTOT00US

27

[ToBTOpEHUE: TUIOMIA TN
MHOT'OYT'OJIbHUKOB, (DOPMYJIBI [Ist
TUIOMIA/ICH, COOOpaX)KEHHSI TIOT00US

28

[Inomaau ceyeHnii MHOTOrPpaHHUKOB:
IJIOMIAAU TTIOBEPXHOCTEMN, pa3pe3aHus Ha
4aCTH, COOOPKECHHS TTO00HS

29

[Inomany ce4eHuii MHOTOI'PaHHUKOB:
IUIOMIAIM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOPaKCHHS TTO00MS

30

Kontponbnas pabora "[loBTopenue:
MHOTOT'PaHHHUKH, CEYECHUS
MHOTOTpaHHUKOB"

31

O6béM Tena. O0beM MPSIMOYTOJIBHOTO
napajiesenunena

32

3amauu 00 yABOCHUU Ky0a, O
KBaJpaType Ky0a; 0 TPHUCEKIIMU yIiia




33

CrepeoMeTpHUYECKUE 3a/1a41, CBSI3aHHBIC
¢ 00BEMOM MIPMOYTOJILHOTO
napa’suiesenumnesia

34

HpI/IKJIa,[[HBIC 3aaa4u, CBA3aHHBIC C
BBIUKCIIEHHEM 00BEMA IpAMOYTOJIBHOT'O
napajuiecnuicaa

35

OO0BEM IPSIMOI TPU3MBI

36

CrepeoMeTpuueckue 3a/1auu, CBA3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOI
MIPU3MBI

37

[IpuxnanHelie 3a1auu, CBSI3aHHBIE C
00BEMOM MPSIMON TIPU3MBI

38

Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpana. OopEm
HAKJIOHHOM NPU3MBI

39

Brrunciaenue 00bEMOB TEI € TOMOIIBIO
onpenenéHHoro uaTerpana. OobpEm
HI/IpaMI/I)II)I

40

dopmyrna 00bEMa MUPaMUIBIL.
OTtHotreHre 00beMOB THUPAMU] C
O0LINM YTIIOM

41

®dopmyna 06bEMa NMUpaMUIbIL.
OTtHotieHre 00beMOB TUPAMU]T C
O0IIMM YIJIOM

42

CrepeomeTpHUeCKHE 3a/1a9H, CBS3aHHbIC
¢ 00bEMaMH HaKJIOHHOM MPU3MBbI

43

CrepeomeTpuyuecKue 3a/1auu, CBI3aHHbIE
¢ 00BEMaMH TUPAMHUIBI




[Tpuknagueie 3agaun mo TeMe "OO0bEMBI

44 Ten", CcBA3aHHEIC ¢ 00bEMOM HAKJIIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3aaaun mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Ipumenenne o0bEMOB. Borunicienue
pPaccTOsAHUA J0 IIOCKOCTH

47 Konrponbnas padora "O6béM
MHOTOIrpaHHUKa"
[wmHIprdeckas IOBEPXHOCTD,

48 o0pa3yroIye MIHHIPHIECKON
MOBEPXHOCTHU

49 Hunuuaap. [Ipsmoit KpyroBoi UIUHAIDP.
[Tnomaar NOBEPXHOCTU LUIMHAPA

50 Konunueckasi HoBepXHOCTh, 00pa3yroIIue
KOHU4YeCcKol nmoBepxHocTu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
napaJijiesIbHOM MII0OCKOCTH OCHOBAHUS

59 Yceuénnslit konyc. M3o6paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTU KOHYCa

54 [Tnomank 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeomeTpuyuecKue 3a1a4i Ha

55 JI0Ka3aTeIbCTBO U BBIYHCIICHUE,

IIOCTPOECHUEM CEUCHUN LUINHAPA,
KOHYca




56

CrepeoMeTpuueckue 3aJa4uu Ha
JI0Ka3aTeNIbCTBO U BBIYHCIICHUE,
IIOCTPOECHUEM CEUEHUN IUINHAPA,
KOHYyCa

57

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
MUIXHAPOM

58

HpI/IKJ'Ial[HLIe 3aJa4u, CBA3aHHBIC C
MUINHAPOM

59

Cdepa u map

60

[epecedenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bul 1 n300paxeHue mapa

61

Ilepeceuenue chepsl 1 mapa ¢
wiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B 1 n300paxeHue mapa

62

Ypasuenue chepsl. [Inomans chepst u
e€ yactei

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuueckue 3a1a4i Ha
JI0Ka3aTeIbCTBO U BBIYHCIICHHE,
CBsI3aHHBIE CO Cepoii U mapom,
MMOCTPOCHHUEM HX CEYCHUH ITOCKOCTHIO

65

CrepeomeTpuueckue 3a1aui Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO Cepoii U mapom,
MMOCTPOCHHUEM UX CEUYCHUH ITOCKOCTHIO

66

HpI/IKJIal[HBIe 3aJa4u, CBA3aHHBIC CO
cdepoii u mapom




HOBTOpCHI/ICZ OKPY’KHOCTb Ha

67 MJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHIapTHBIE TIOI00MS

68 Pa3znuynple KOMOMHALIMY TEIl BpallleHus
1 MHOTOT'PAaHHUKOB

69 3agaun o Teme "Tena u MOBEPXHOCTH
BparieHus"

70 3anauu no Teme "Tena u NOBEPXHOCTH
BpaiieHus"

71 Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

79 O6béMm nunuHapa. Teopema 06 00BEME
MPSIMOTO IWJTUHAPA
Brrunciienue 00bEMOB TEN C IIOMOIIBIO

73 orpenenénHoro uHrerpaiga. OosEmM
KOHYcCa

74 ITnomaan 60KOBOM M HOIHOMN
MTOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3a/1auu, CBSI3aHHbBIC

75 C BBIUHCIICHHEM 00BEMOB IIMITHH/IPA,
KOHyca

76 [Mpuxmanueie 3apa4uu o Teme "OOBEMBI
Y TUIOLIAM TOBEpXHOCTEN Ten"
OO0BEM 11apa U MapoBOTO CEKTOpA.

77 Teopema 06 06bEMe mapa. [Tnomasns

cdepsl. CTepeoMeTpruIecKe 3a1a4H,
CBsI3aHHBIC C BBIYUCJIICHUEM OGBéMOB




1rapa, mapoBOro CErMEHTa U MapOBOTO
CeKTopa

78

[Mpuxmanueie 3apa4uu Mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM L1apa U
momabo chepbl. COOTHOMICHUS
MEXY IIOMIAISIMH TIOBEPXHOCTEH 1
00bEMaMH MIOJJOOHBIX Tl

79

[Tomo6HbIE TeNa B IPOCTPAHCTBE.
N3menenune o0bEéMa npu mogo0uu.
CrepeomMeTprUeCcKre 3a/1a4H, CBI3aHHBIC
C BBIYHCJIIEHHEM O0BEMOB TEJI U
IJIOIIAZEN TTOBEPXHOCTEN

80

Kontponbnas padota "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TET"

81

JIBM>KEeHUS POCTPAHCTBA.
OroGpaxenusi. J[BHKEHUS U paBEHCTBO
¢uryp. O6mue cBoHCTBa IBUKEHUIN

82

Buasl nBrmkeHuid: napauieIbHbIA
MepPEHOC, IIEHTPaJIbHAs CUMMETPUSI,
3epKajabHasi CHMMETPHSI, TOBOPOT
BOKPYT IIPSIMOU

83

[IpeoOpazoBanus noxoous. [Ipsamas u
cdepa Ditnepa

84

I'eomerprueckue 3anaun Ha
MPUMEHEHUE JBUKCHUS

85

Kontponbnas padota "BekTops! B
npocTpaHcTae”




86

O6o6matomee mosroperue 11 moHATHIA
1 MeTO/I0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aI1s 3HAHWH:
"IlapanienbHOCTb MPSIMBIX U
IJIOCKOCTEN B mpocTpaHcTBE"

87

O6o06matomee moBropeHue 11 nonsTHii
U METOJI0B Kypca reometpuu 10-11
KJIaCCOB, CHCTeMaTHU3allis 3HAaHMIL;
"BekTopsl B IpocTpaHcTBe”

88

Oo6o06matomee moBropeHue 11 nonsTHii
1 METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CHCTeMaTHU3allis 3HaHMI:
"BexTopsl B IpocTpaHcTBe”

89

Ob6o0matotee nmoBropeHue 11 moHsTHit
1 METOJI0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3aI1sl 3HAHUH:
"O6beM MHOTOTrpaHHUKA"

90

Oo6o0matotee moBropeHue 11 nonsTHii
1 METOJI0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3aI1s 3HAHUH:
"O6beM MHOTOTpaHHUKA"

91

Oo6o06matomee moBropeHue 11 monsTHii
1 METOJI0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMaTH3aI1sl 3HAHWH:
"[Tnomaayu MOBEpXHOCTU U OOBEMBI
Kpyribix ten"

92

O6o0matomee nmoBroperue 11 nonsTuii
1 METOJ0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMATU3aLUs 3HAHUM:




"[Tnomanyu MOBEPXHOCTH U 00BEMBI
KpyrJibIx Ten"

93

HroroBas koHTpoJsbHAs paboTa

94

[ToBTOpenue, 060061IeHNE 1
CHCTeMAaTH3aIUs 3HAHUH

95

[ToBTOpenue, 06001IIEHNE U
CHUCTEMAaTH3alMs 3HAHU N

96

Hcropus pa3sBuTHs CTEpeOMETPUM KaK
HAyKU U €€ POJIb B Pa3BUTHH
COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

97

Hcrtopus pa3sBuTHs CTEpEOMETPUM KaK
HAyKU U €€ POJIb B Pa3BUTHH
COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

98

Hcrtopus pa3sBuTHs CTEpEOMETPUM KaK
HAyKU U €€ POJIb B Pa3BUTHH
COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

99

HcTtopust pa3BUTUSL CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTtopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTUI




HcTopus pa3BUTHS CTEpEOMETPUH KaK
101 HayKH U €€ pojib B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHH

HcTopus pa3BUTHS CTEpEOMETPUH KaK

102 HAyKU U €€ POJIb B Pa3BUTHH

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[TPOITPAMME

102




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yIbTAThl 0CBOEHHSI OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTeIbHOM NPOrpPaMMBbI CpeHero 001ero oopa3zoBaHusi
pe3yJibTarTa
7 ['eomeTtpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHsITh aKCHOMBI CTEPEOMETPUN U CIIEICTBUS U3 HUX NMPU PEHICHUN
' reOMETPUYECKHUX 3a/1a4
73 OnepupoBaTh MNOHATUSAMH: MAPAJUIETBHOCTh M MNEPIEHAMKYISIPHOCTD
' NPSAMBIX U IJIOCKOCTEH
74 KnaccuduuupoBaTh B3aMMHOE pacHoOXKEHHE MPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPaHHBIM YroJ, IpaHU JBYTPaHHOIO Yria,
7.5 pedpo ABYIpaHHOTO yriia, JJUHEWHBIH yroJl IBYTpaHHOIO YIiia, rpaaycHas
Mepa ABYTPAHHOTO yTria
76 OmnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHHK, BBIMTYKIBIA W HEBBITYKJIBIA
' MHOT'OT'PaHHHK, 3JIEMEHTHl MHOTOT PAaHHUKA, PaBHIIbHBI MHOTOT pPAaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BUJABI MHOI'OIPDAaHHMKOB (IIMpamMuaa, MpuU3Ma,
' IIPSIMOYTOJIBHBIH Mapaienenumnes, Kyo)
KnaccuduuupoBaTb ~ MHOIOIpaHHUKH, BbIOMpas  OCHOBaHMSA  JJis
78 knaccuukanuu  (BBITYKJIBIE W HEBBINYKIBIE  MHOTOTPAHHUKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TPSAMBIE W  HAKJIOHHBIE TPHU3MBI,
napa’suJiesenurne bl)
79 OmnepupoBatb MOHSATHUSMHU: ceKymias TUIOCKOCTH, ceueHue
' MHOT'OI'PaHHHKOB
210 OOBSACHATH MPUHIIUIIBI TOCTPOCHUS CEUSHHI MHOTOTPAHHUKOB, HCTIONIB3YSI
' METO/I CJIC/IOB
CTpouTh CeYEeHHSI MHOTOIPAaHHHKOB METOJOM CJI€JIOB, BBINOJHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3a1a4n Ha HaXOXKACHHUE T'€OMETPUUYECKUX BEJMYMH 1O 0o0pasuam
WIA aJropuTMaM, MPUMEHSS H3BECTHbIE AHAIUTHYECKUE METOABI IpHU
7.12 pelIeHNM CTaHJApTHBIX MaTeMaTHYeCKUX 3aJad Ha BBIYHMCICHHE

paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH OO0 Hp?[MOfI, OT TOYKHIOO
IMJIOCKOCTH, MCKAY CKPCIIUBAIOIIUMUCS ITPAMBIMHA




7.13

Pemiate 3a1aun Ha HaXOXKAECHUE I€OMETPUUYECKUX BEJIMYMH MO oOpasuam
WM alropuTMaM, NPUMEHSS M3BECTHBIC AHAIUTUYECKHE METOIBI IIpU
pEUIEHNN CTAHJAPTHBIX MATEMaTUYECKHUX 3a7a4 Ha BBIUMCIICHUE YIJIOB
MEXKIY CKPELIMBAIOIIMMHUCS IMPSMBIMU, MEXKIAY IPSIMOM U IJIOCKOCTBIO,
MEXKIy IJIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Bbruncnsate 00bEMBI W IUIOMAAM IOBEPXHOCTEH MHOIOIPAHHUKOB
(mpusma, mupamMuaa) ¢ IpUMeHeHueM (pOpPMYII, BRIYUCIATh COOTHOIICHHUS
MEXKIY IIOLAAMU MOBEPXHOCTEH, o0béMamMu M0JTI0OHBIX
MHOT'OTPaHHUKOB

7.15

OnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh H
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(POPMAIMIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUYECKHX (QUrypax, NpEeACTaBICHHYIO Ha
yepTexax U pUCcyHKax

7.17

[TpumenaTs reomerpudeckue (akThl IJs PEUICHHUs CTEPEOMETPUUECKHUX
3a/1a4, NPEANoiararoliuX HECKOJbKO INAroB PELICHUs, €CIU YCIOBUS
MPUMCHCHHUS 33/IaHbI B SBHOU (hopMe

7.18

[IpumeHaTs mpocTeillline mnporpaMMHbIE CpEACTBA W 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEHICHUU CTEPEOMETPUUECKHX 3a/1a4

7.19

[TpuBoaUTH MpPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U
KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

[IpumeHsATh NOTyYEHHBIE 3HAaHUS HA NPAKTUKE: AaHAIM3UPOBATh PEabHbIC
CUTYAIIMH U TPUMEHSTh U3YYCHHBIC TIOHSITHUS B IMPOIIECCE TIOUCKA PEIICHUS
MaTeMaTHuecku  copMymupoBaHHOM  MPOOJEMBI,  MOJACIUPOBATH
peaybHble CUTyallMM HA A3bIKE T'€OMETPUH, HCCIIEJ0BATh NOCTPOCHHBIE
MOJIEJIH C UCTIOIB30BAaHUEM T'€OMETPUYECKUX MTOHATUI U TEOPEM, alIapara
anredppl, pemaTh MPaKTUUYECKHE 3a/layd, CBS3aHHBIE C HaXOXKJIECHUEM
T€OMETPUUECKUX BEIIMYUH

11 KJIACC

Kon
MPOBEPSAEMOr0
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpamMMbl CpelHero o01ero 00pazoBaHus

6

I'eomerpus

6.1

OmnepupoBaTh MOHATUAMU: IWINHIPUYECKAs TTOBEPXHOCTh, 00pa3yrolIe
LHWIMHIPUYECKON TOBEPXHOCTH, IWIMHAP, KOHMYECKas IOBEPXHOCTD,
oOpa3yioe  KOHMYECKOW  TOBEPXHOCTH, KOHYC, cepuueckas
MIOBEPXHOCTH

6.2

Pacnio3naBath Tesa BpaeHus (IMIMHAP, KOHYC, chepa U 1map)




6.3

OOBACHATH CIIOCOOBI MOTYYEHHUS TEJl BPALCHUS

6.4

KnaccudunupoBaTs B3auMHOE pacoyiokeHue chepbl U IIOCKOCTH

6.5

OnepupoBaTh MOHATHSAMH: ILIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTa,
BBICOTA CErMEHTA, LIAPOBOM CIIOM, OCHOBAHME ILIAPOBOTO CIJIOS, BHICOTA
LIapOBOTO CJI0SI, IIAPOBOM CEKTOP

6.6

Boruucaste 00bEMBI M IUIOHIAAM TOBEPXHOCTEM TeJl BpallleHHUs,
T€OMETPUUECKHX Tell C MpUMEHEHUEM (opMy

6.7

OmnepupoBaTh TOHSATHSMH: MHOTOI'DAaHHHK, BIMCAaHHBIM B cdepy H
ONHUCAHHBIN OKOJIO cdepsl, cepa, BOUCAHHAS B MHOTOI'PAaHHHUK WM TEJIO
BpalICHUA

6.8

BbI4ucnsiTh COOTHOMIEHUS! MEXKAY TUTOMIAISIMU TIOBEPXHOCTEHN U 00bEMaMu
IMOJOOHBIX TE

6.9

N300paxkaTh n3ydyaeMble (UTYpbl OT PYKH M C MPUMEHEHHEM HpPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BbINOAHATE (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (Uryp: BHI CBepXy, COOKY, CHHU3Y; CTPOUTh CEUEHUs Tell
BpalIEHUs

6.11

W3Bnekatb, WHTEPIPETHPOBATh M MPEOOPa30BBIBATH WHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTrypax, NpPEeICTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[IpumenaTy reomerpudeckue (akThl IS PEUICHHUS CTEPEOMETPUUECKHX
3a7a4, MPEANOJIAraloiuX HECKOJBKO IIaroB pPEUICHUs, €CIIH YCIOBHUSA
MIPUMEHEHUS 3a1aHbl B SBHOU popme

6.13

OHepI/IpOBaTL MMOHATHUCM: BEKTOP B IIPOCTPAHCTBEC

6.14

BBINOMHATE EHCTBUSL CIIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOpAa Ha YHCIIO, OOBSICHATh, KAKUMH CBOMCTBAMH OHHU
o0yamaror

6.15

HpI/IMeHHTB IMPpaBUJIO MapaJUICICIIHUIICAA IIPU CIIOKCHUU BCKTOPOB

6.16

OnepupoBaTh NOHATUSMHU: JE€KapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
YroJI  MeXZAY BEKTOpPAaMH, CKaJspHOE IPOM3BEJEHUE  BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHbIE BEKTOPHI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB U IIPOHU3BCACHHC BCKTOPA Ha 4YHUCIIO, YI'OJ
MCXKAY BCKTOpaMM, CKAJIAPHOC MPOU3BCACHUC, PACKIAAbIBATE BEKTOP IIO
JABYM HCKOJUIMHCAPHBIM BEKTOpaM

6.18

33)13B3TI) IIJIOCKOCTh YPAaBHCHHUEM B }IeKapTOBOfI CUCTCMEC KOOpAUHAT

6.19

Pemate npocteiime reoMmeTpuyecKre 3a1a4nd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia

6.20

PemraTe 3aJadyyd Ha J0Ka3aTCJIbCTBO MATCMAaTHYCCKHX OTHOIICHUN |
HaXO0XIACHUC I'€COMECTPUUCCKHUX BCIIMYMH I10 06pa3uaM WK aJirOpuTMaM,




MMPUMCHAA HU3BCCTHBIC MCTObI Ipu peuicHnun CTaHJAAPTHBIX
MaTEMaTUYCCKHUX 3aJa4

6.21

HpI/IMeH}ITL HpOCTGfIIJ.IHC IIporpaMMHBIC CpE€ACTBa U SBJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMEI ITPH PCIICHUN CTCPEOMETPHUUYCCKUX 3a1aY

6.22

HpI/IBOJ_'[I/ITB IpUMEPBI MATCMATUYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpoac u
JKU3HHU, PACIIO3HABATDL IIPOABJICHUC 3aKOHOB I'COMCTPHU B HCKYCCTBC

6.23

[IpuMeHATH MONTYYCHHBIC 3HAHUS HA MPAKTUKE: aHATTU3UPOBATh pealbHbIE
CUTYallu U IPUMEHATH U3yUEHHBIEC TIOHATHS B MPOIIECCE TOUCKA PEIIeHUs
MaTeMaTH4eCKH  CPOpPMYIMPOBAHHOW  MpoOJEMBI,  MOJAEIUPOBATH
peajbHbIe CUTyallMM Ha fA3bIKE T€OMETPHUHU, MCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIH C UCTIOIB30BAHUEM T€OMETPUUYECKUX MTOHSATUI U TEOPEM, arnapara
anreOphl, pemaTh MPAKTUYECKHE 3a/layd, CBS3aHHBIE C HaXOXKIECHUEM
reOMETPUUECKUX BEIUYUH




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS

I'eomerpus

7.1

OCHOBHBIC TOHATHS CTepeoMeTpuu. Touka, TpsMasi, MJIOCKOCTh, MPOCTPAHCTRO.
[NousiTHE 00 aKCMOMATHYECKOM TIOCTPOCHHN CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHU
U CJICACTBUA N3 HUX

7.2

B3anMHOe pacnonokeHHe OpsAMBIX B NPOCTPAHCTBE:  MEpeCcEeKarolmecs,
napajijiesibHble ¥ CKpelluBawomuecs npsmble. [lapamienbHocTh NpsAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajulelibHble NpPsSMbIE B  [POCTPAHCTBE,
[apajuIeIbBHOCTh TPEX MPSAMBIX, MAPAIUICIBHOCTH MPSAMONM U IIOCKOCTH. YTJIBIC
COHANpPABJICHHbIMM CTOPOHAMH, YIrojl MEXAYy MNpSAMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapasuieibHbIE IOCKOCTH, CBOMCTBA MapalieIbHbIX
mockocTeit. [Ipocreiiie mpocTpaHCTBEHHBIE (PUTYPHI HAa TUIOCKOCTH: TETPAdIP, KYO,
napaijiesIeune, NOCTPOCHUE CEUEHUN

7.3

[lepnieHAUKYISIPHOCTh TPSAMONM W IJIOCKOCTU: NEPIEHIUKYISpPHBIE MpsSMbIE B
IIPOCTPAHCTBE, MPSIMbIE NapalIeNIbHbIE U EPIEHIUKYISIPHBIE K TNIOCKOCTH, TPU3HAK
NEPIEHIUKYJIIPHOCTH MIPSIMON U IIJIOCKOCTH, TEOPEMA O MIPSIMOMN NEPIEHAUKYIIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: IOl MEXKAY IPSIMOM U IIJIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, IMHEHHBIN YToJ1 ABYrpaHHOro yria. [lepneHaukymsp 1 HaKJIOHHBIE: pacCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHUE OT MPSMOH 0 MIIOCKOCTH, MPOEKIUs (pUrypsl Ha
IJI0CKOCTB. [lepneHIuKyIsIpHOCTh MJIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH IBYX
mwiockocted. TeopeMa o TpEX NepneHauKyIIpax

7.4

[loHsaTe MHOrOrpaHHHKa, OCHOBHBIE 3JIEMEHTbl MHOTOTPaHHMKA, BBIIYKIIbIE H
HEBBINYKJIbIE MHOTIOIDAHHUKH, pa3BEPTKa MHoOrorpaHHuka. IIpusma: Nn-yrosbHas
IIpU3Ma, I'PaHU M OCHOBAHMs IPU3MBbI, NpsMas U HAKIOHHAs MPU3MbI, OOKOBas U
0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenumnen, npsiMOYroJibHbIN Napasuieenune
u ero cBoiictBa. [Ilupamuaa: N-yronbHasi nupamMujia, rpaHd U OCHOBAHUE MTUPAMM/IBL,
OOKOBasi U MOJIHAS MOBEPXHOCTh MUPAMUJIbI, IPABUIIbHAS M yCEUEHHAs MUPAMUAA.
OnemeHTsl OpuU3Mbl W nupaMuibl. [IpaBWIIBHBIE MHOTOIPAHHHUKM: IIOHSATHE
IIPAaBWJIBHOTO MHOTOTPAaHHUKA, IpPAaBWIbHAs IPU3Ma M IpaBWIbHAsg NHMpPaMULA,
NpaBUJIbHAS TPEYrOJbHAS MMUPAMHIA U TPABIIBHBIN TeTpalap, Kyo. [IpencraBnenue
O MpaBWIBHBIX MHOIOTpaHHHMKAaX: OKTa’Jp, HoJAeKadap MU uKoca’apyrue CeueHus
MIPU3MBI U TUPAMUJBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOH, INIOCKOCTH.
OneMeHTsl CUMMETpPUM B NHMpaMuAax, [apauleleNunenax, IpaBHIBHBIX
MHOTOI'PaHHHUKAX

7.6

Bbluncienue 371€MEHTOB MHOIOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. Ilmomane
OOKOBOH MOBEPXHOCTH U TMOJHOW IOBEPXHOCTH TMPSIMOM MPU3MBI, IJIOLIAlb




OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH NpsAMOM npusMsbl. [lnomans 6oxoBoi
IIOBEPXHOCTH M TIOBEPXHOCTH TPABHIBHOM NUPAMHIBI, TEOpeMa O IUIOAan
yceu€HHoi nupamuabl. [lonsitue 06 06béMe. OOBbEM NUpamMuIbl, IPU3MbI

1.7

[TomoGHbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXIY TUIOMASIMHA TIOBEPXHOCTEM,
00BpEMaMHU ITIOTOOHBIX TEN

11 KIIACC

Kon

HpOBepﬂeMI)Iﬁ JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

Hunuuapudeckas MOBEPXHOCTb, 00pa3yoIne HUIMHIPUIECKON TOBEPXHOCTH, OCh
WIMHIPUYECKON MOBEpXHOCTH. LlumuHap: ocHOBaHHA U OOKOBask MOBEPXHOCTH,
oOpasyrommas u 0Ch, TUIONIaAh OOKOBOW 1 MOJTHOW MTOBEPXHOCTH

6.2

Konundeckass moBepXHOCTb, 00pa3yrolue KOHHUYECKOW TIOBEPXHOCTH, OCh U
BepIlIMHA KOHUYECKOM moBepxHocTU. KOHyC: OCHOBaHME U BepIlMHA, 00pa3yromas
1 OCb, IIJTOIA 1 O0KOBOM M TTOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIIne
M BbICOTA, OCHOBaHUA U OokoBas IMOBCPXHOCTH

6.3

Cdepa u map: neHTp, paguyc, TuamMeTp, IUIOMIaIs TOBEPXHOCTH cdephl. BzanmHoe
pacronioxeHnue cepbl U TUIOCKOCTH, KacaTelbHas TIOCKOCTh K cdepe, MmIomaib

cepsl

6.4

N306paskeHne Ten BpalieHus Ha TI0CKOCTH. Pa3BépTka muimMHIpa U KOHyca

6.5

KoMOuHanmu Ten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBINA
okoJ10 cepsl, cepa, BMcaHHasT B MHOTOI'PAHHUK, WJIH TEJIO BPAIICHUS

6.6

[Torstue 06 o0bEMe. OcHOBHBIE CBOHCTBa 00BEMOB Teil. Teopema 00 00BEME
NpsSMOYTOJIBHOTO Tapaiuienenunena u cieactsus u3 He€. OO0BEM IMITMHIpA,
koHyca. O0BEM mIapa u miIomas chepol

6.7

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOWIGHHUS MEXKIY  IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMAMU ITOTOOHBIX TETT

6.8

Ceuenus mwiMHApa (mapajulebHO U TMEPIEHIUKYISIPHO OCH), CEYEHHs] KOHyca
(mapanenbHOE OCHOBAHUIO U IPOXO/sIliee Yepe3 BEPIINHY), CEUeHHUs 1apa

6.9

Bektop Ha mockoct u B mpocTpaHcTBe. CIOKE€HUE M BBHIYMTAHUE BEKTOPOB.
YMHOXKEeHUE BEKTOpa Ha unciio. Pa3iokeHne BeKTOpa Mo TpéM HEKOMIUIAHAPHBIM
BekropaM. IlpaBuno mnapamienenunena. Pemenune 3amad, CBA3aHHBIX C
MIPUMEHEHUEM MIPaBUJI ACHCTBUM C BEKTOpaMu

6.10

[IpsmoyronpHas cucremMa KOOpAMHAT B NpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocteiimue 3amaum B KOopAMHATaX. YTos MexAy BekTopamu. CkaiaspHoe
IIPOM3BE/ICHNE BEKTOPOB. BbIYMCIIEHNE YIIIOB MEXKIAY NPSAMBIMU U IUIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METOJ IIPH PEILIEHUN T€OMETPUUYECKUX 3a1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHON
IHPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHusi

Brnanenme meromamu JJOKa3aTelIbCTB, AITOPHUTMAMH PpEIICHUS 3a/ad,
yMeHue (OpMYITHpOBATh W ONEPUPOBATH IMOHATHUSMHU: OIpENEICHNUE,
aKCMoMa, Teopema, CJIEJICTBHE, CBOWCTBO, NPHU3HAK, J10Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIMPOBKU; IPUMEHSITH UX; yMEHUE (HOPMYITUPOBAThH
0o0paTHOE W MPOTHUBOMOJIOXKHOE YTBEPXKIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HUCMOIb30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIHH;
NPOBOANTHh JOKa3aTeNbHBIE pAcCyKIEHHS NPH pPEUICHUH 3a/ad,
OLICHMBATh  JIOTHYECKYIO TIPABHIBHOCTH  PACCYXKICHHH;  yMEHHE
OIIEpUPOBATh TMOHITUSMH: MHOXECTBO, ITOAMHOXECTBO, OINEpaIMy HaJ
MHOXXECTBaMH; YMEHHE HCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
anmapar JUIs OTIMCAaHUsI PEaTbHBIX MPOIECCOB U SBJICHHUI U MPH PEIICHUH
3amad, B TOM UHCIIE W3 JPYruX Yy4YeOHBIX TMPEIMETOB; yMEHHE
OTIePHPOBATH TIOHATHIMH: Tpad, CBI3HBIN rpad, gepeBo, MUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaThb M OIUCHIBATh Tpadbl pa3IMIHBIMU

croco0amu; UCIIONB30BaTh Ipadbl MPU PEIICHUH 33124

VYMeHne onepupoBaTh MOHATHSAMM: HaTypalbHOE YHCIO, LIEJI0e YHCIIO,
CTETEHb C LIeJIbIM MOKa3aTeeM, KOPEeHb HATYpaJIbHOW CTENEHH, CTEIICHb
C palUOHAJbHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokasaTeiaeM, JIOrapupM Uucia, CHHYC, KOCHHYC UM  TaHIEHC
IPOM3BOJBHOIO YHCJA, OCTaTOK IO MOJYNI0, PAalMOHAIBHOE YHCIIO,
UPpALMOHAIBHOE  YHMCJIO,  MHOXXECTBA  HATypalbHbIX,  LEJbIX,
palMoOHaIbHbIX, JEHCTBUTENBHBIX YHCEN; YMEHUE HCIOJIb30BaTh
NpPU3HAKKA JEIMMOCTH, HAUMEHBIIUN OOIIUIl JeauTeNh U HauMEHbIIee
oO1ee KpaTHOE, aNropuT™M EBKiINMIA Npu pEelIeHUH 3a/1a4; 3HAKOMCTBO C
pa3sIMYHBIMM  TO3MLMOHHBIMHM  CUCTEMAMM  CUHUCIIEHHS;  YMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYEHUH U NMpeoOpa3oBaHUs BBIPAKEHHH €O
CTENEHsAMHU M Jiorapudmamu, mpeodpa3oBaHus IPOOHO-pAllMOHATBHBIX

BBIpa)KeHPIfI; YMCHHC OIICPHUPOBATL IMNOHATHAMMHA: ITOCJICAOBATCIBbHOCTD,




apudMeTHIecKas Mporpeccus, reOMETpHIECcKas Mporpeccusi, 0eCKOHEUYHO
yObIBarolasi  reoMeTpuYecKass  IpOrpeccus; yMEHUEe  3aJaBaTh
MOCJIEJIOBATEILHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX ()OPMYIL;
YMEHHUE ONEePUPOBATH MOHITUSMU: KOMIUIEKCHOE YHUCIIO, COMPSIKEHHDBIC
KOMIUICKCHBIE YMCIIa, MOIYJIb U apTyMEHT KOMILJIEKCHOTO 4ucia, popma
3aMmucH KOMITJIEKCHBIX 4Hcel (FeoMeTpudecKasi, TPUTOHOMETpUYecKas 1
anreOpanyeckasi); yMEThb MPOHU3BOAUTH apUPMETHUECKHE IEHCTBHS C
KOMIUIEKCHBIMU ~ YHCJaMH; TPUBOJAUTH TMPUMEPHI  HCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATHAMU: MaTpuua 2x2 u 3x3,

OonpeaACINTCIIb MaTPULIBI, FCOMCTpI/IIIGCKI/Iﬁ CMBICJI OIIPCACINUTEIIA

YMeHue onepupoBaTh NOHATHUSAMHU: palMOHAIbHBIC, WPPALMOHAJIBHEIE,
MOKa3aTebHbIe, CTENEHHBIE, Jorapu(pMuieckue, TPUTOHOMETPHUYECKUE
YpPaBHEHUS M HEPaBEHCTBA, WX CHUCTEMBI; YMEHHUE OIEPHUPOBATH
MOHSATHUSMH: TOXIECTBO, TOXJIECTBEHHOE NMpeoOpa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTD
YPaBHEHUI, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaThb YpaBHEHMS,
HEPABEHCTBA M CUCTEMBI C TOMOILBIO DPA3IMYHBIX IPUEMOB; pelIaTh
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl C IIapaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CHCTEMBI Ul PELICHHS MaTeMaTHYECKHUX

3a/1a4 ¥ 3a71a4 U3 Pa3IuIHbIX 00JaCTeH HAYKH M peaTbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIUS, UYETHOCTH (PYHKIUH,
NEePUOIMYHOCTD (DYHKIIUH, OTPAaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
byHKIMY, SKCTpeMyM (DYHKIMH, HanOOJIbIIee U HaUMEHbIIIEee 3HAUCHUS
(GyHKLIMHN Ha IPOMEXKYTKE, HEpepbIBHAs (YHKLUS, aCUMIITOTHI rpaduka
GbyHKLIMY, TIepBas U BTOpas NpOU3BOJHAS (PYHKIUH, TEOMETPUUECKUN U
¢du3MyecKknii CMBICT TMPOHM3BOAHOW, IEpBOOOpa3Hasi, ONpPeACIEHHBIN
UHTETpall; YMEHHE HaXOAWTh ACHUMIITOTHI rpaduka (QyHKIUH; yMEHHE
BBIYHUCIIATH [POM3BOAHBIE CYMMBI, TIPOU3BEAEHHS, YAacTHOIO U
KOMITO3UITNH (DYHKIMIA, HAXOIUTHh ypaBHEHHE KacaTelbHOW K TpaduKy
GyHKIIMY;, YMEHHE HAaXOIWUTh MPOW3BOIHBIC AJIEMEHTAPHBIX ()YHKIWH;
YMEHHE HWCIIOJIb30BaTh IMPOU3BOJHYIO IS HCCIeNIOBaHHA (DYHKIIHH,
HAXOJIWUTh HaWOOJBIINE W HAWMEHBIINE 3HAYCHUS (QYHKIUI; CTPOUTH
rpa)ku MHOTOWICHOB C HMCIOJIB30BAHMEM amlapaTa MaTeMaTHYeCKOTO
aHalu3a; MPUMEHATh NPOM3BOIHYIO JJIsl HAXOXKICHHUS HAWITY4IIEero
pelieHusl B MPHUKIAIHBIX, B TOM YHUCIIE COLMATbHO-’KOHOMHUYECKUX H

(I)I/IBI/IIIGCKI/IX 3aJadax; HaXOJUTh IJIomaaun 1 00BEMBI (I)I/Il"yp C IIOMOIIBIO




HHTCIrpaia; NpUuBOAUTL NPUMECPbBI MATCMATHYCCKOI0 MOJACIIMPOBAHUA C

OMOIIbI0 T PepeHIInaTHHBIX YPABHCHUM

YMeHue omnepupoBaTh HOHATHSAMH: Tpaduk QyHKIMH, oOpaTHas
byHKIMsA, KOMOO3ULUS (YHKUUN, JTUHEWHas (QYHKIUS, KBaJIpaTU4HAs
byHKLuS, panoHagbHas ¢byHKUu, CTEIICHHAs byHKLus,
TPUTOHOMETpUYECKHE  (YHKLUUH, OOpaTHbIE TPUTOHOMETPHUUECKUE
GyHKLIMY, T[OKa3zaTesnbHas M Jiorapudmuyeckas QyHKIUM; YMEHHE
CTPOUTh TPapUKH W3yYEHHBIX (DYHKIHH, BBIMOIHATH MPEOOpa3OBaHUS
rpadukoB YHKIUH, UCTIOJIH30BATh TPAGUKH I U3YyUEHUS MPOIIECCOB U
3aBHCUMOCTEH, TIPU PEUICHUH 3a/a4 U3 JAPYruX Y4eOHBIX MPEIMETOB U
3a]a9 U3 peajbHOM KU3HU; BBIpaXaTh (POPMYIIaMU 3aBHCUMOCTH MEXKIY
BEJIMYMHAMU; HCTIOIB30BATh CBOMCTBA M TpaduKu (DYHKIMIA JIS1 peTICHHS
ypaBHEHMI, HEPABEHCTB M 3aJad C TMapameTpamu; H300pakaTh Ha
KOOPJHMHATHOM IUNIOCKOCTH MHO>KECTBA PEIICHUI YPaBHEHH, HEPAaBEHCTB

U UX CUCTEM

YMeHHne pemiath TEKCTOBBIE 33/1aud Pa3HbIX THUMOB (B TOM 4YHCIIE Ha
MPOLIEHTHI, IOJIM U YacTH, HAa JBUKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 3a7ja4ui U3 00J1acTH YIPaBICHUS JTUUYHBIMU U CEMEHMHBIMU
(¢buHaHCaMM); COCTaBISATh BBIPAXKECHUS, YpaBHEHHS, HEPaBEHCTBA U HX
CHUCTEMBI IO YCJIOBHMIO 3aJjaud, HCCIEAOBaTh MOJYyYEHHOE pELICHUE U
OLICHUBATh NPaBJONONOOHOCTD PE3YJIbTAaTOB; YMEHHE MOICIUPOBAThH
peasibHble CUTyallUM Ha SI3bIKE MATEMATHUKH; COCTAaBIISITh BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBbl [0 YCIOBHIO 3aJauH,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJENM C MCIOJIb30BAaHUEM armapara

anreOpbl, MHTEPIIPETUPOBATH MOJyUYEHHBIN pe3yabTaT

VYMeHune onepupoBaTh MOHATUAMU: CpeliHee apudmMeTHueckoe, MeIuaHa,
HauOoJIbllIee U HAUMEHbIIIEE 3HAUCHMs, pa3Max, JUCTIePCHsl, CTAHIapTHOE
OTKJIOHEHHUE YHMCIIOBOTO Habopa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATD
nH(bOpMalLnIo, IPEICTaBICHHYIO B TA0JIMLaX, HA TuarpaMMax, rpadukax,
OTpakarollylo CBOMCTBA peabHbIX IPOLIECCOB U SIBICHUM; IIPEICTABIATh
UHPOPMALIMIO C TOMOIIBI0 Ta0NWIl W JAWarpaMM; HCCIIEAO0BAThH
CTaTUCTHUYECKUE JAaHHBIC, B TOM YHUCIE C MPUMEHEHHEM IrpadudecKux
METOOB U AJIEKTPOHHBIX CPENICTB; TpauueCKU UCCIIEA0BATh COBMECTHbIE
HAOJIOZACHUS C IIOMOILNBIO JUMarpaMM pacCeMBaHUs U JIMHEHHOMN

perpeccun




YMeHue onepupoBaTh IMOHATHAMM: CIIYYalHBIM ONBIT W CIIy4alHOE
COOBITHE, BEPOSITHOCTH CIIy4alfHOTO COOBITHSI; yMEHHE BBIYHCIIATH
BEPOSITHOCTh C HCIIOJNIB30BaHUEM TpaUuecKuX METOJIOB; MPHUMEHSThH
(GopMyNbI CIOXKEHUS M YMHOXEHHS BEPOSTHOCTEH, (OpPMYIy MOTHOU
BEPOSATHOCTH, (hopMyiny bepHyminn, koMmOuHATOpHBIE (PAKTHI U (POPMYIIBL;
OLICHUBAaTh BEPOSITHOCTH PpEAJIbHBIX COOBITUH; YMEHHE ONEepUPOBAThH
HNOHATUSAMM: CilydaiHas BeJIMYMHA, pACIpEeNeHue BEPOSTHOCTEH,
MaTeMaTU4YeCKOe OXXUIAHWE, TUCIEpPCHs M CTaHIApPTHOE OTKIOHEHUE
CIyyallHOM BEJIMYMHBL, (YHKIMHM pACIpEleNeHUus M  IJIOTHOCTH
PaBHOMEPHOr'0, II0Ka3aTE€IbHOIO U HOPMAJIBbHOIO paclpeieleHUH;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYCHHBIX pacHpeleNeHud s
peleHus 3a1ad; 3HAKOMCTBO C TOHATHUSIMHU: 3aKOH OOJBIIUX YHCEl,
METOABl BHIOOPOYHBIX HCCIIECIOBAHUN; yMEHHE IPUBOIUTH IPUMEPHI
NPOSIBJICHUS] 3aKOHA OOJBIIMX YHCEN B NMPHUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSAX; YMEHHUE ONEPUPOBATh MOHATHAMHU: COUETaHNE, IEPECTaHOBKA,
YUCIO COYETAHMUH, YMCIO TNepecTaHoBOK; OuHOM HbpioTOHa; ymeHue
OPUMEHATh KOMOWHATOPHBIE (DAKThI U PACCYKICHUS JJIs pELIeHUs 3a/1a4;
OLICHUBaTb  BEPOSATHOCTH  pealbHbIX  COOBITHI; COCTaBJISITh

BEPOATHOCTHYIO MOJIENTb M1 MHTEPIPETUPOBATH MOTYUYEHHBINA PEe3yabTaT

YMeHune onepupoBaTh IOHATHAMM: TOYKa, HpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIJa, IUIOCKUH Yrod,
JBYTPaHHBI YroJI, TPEXTPaHHBIM YroJj, CKPELIMBAIOIIMAECS MpsAMBbIE,
MapaJUICIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U IIOCKOCTEH, yrou
MEXIy IPSAMBIMHU, YrOJl MEXAY IPSIMON M IIJIOCKOCTBIO, YrOJI MEXKIY
IJIOCKOCTSIMU, PACCTOSHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHUE MEXKIY
IPSIMBIMU, PACCTOSHUE MEXKY IUIOCKOCTAMM; YMEHHUE UCIIOIb30BaTh IIPH
peleHnH 3a7ay U3ydeHHble (akThl U TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHUBaTb pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHpa; CTPOUThH
MaTEMaTUYECKHE MOJEIHM C IIOMOIUBIO T'€OMETPUYECKUX IOHATHH H

BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMU MMPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAL (QHUTYPBI, 00BEM (UTYpHI,
MHOTOTPaHHHK, NPAaBWIBHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAHHUKA,
KyO, mapajuieienumnen, MpusMa, NUpaMuaa, (Qurypa U MOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, wap, cdepa, miomaab cepsl, MIomaib
MOBEPXHOCTH MHUPAMHUIBI, MPHU3MBI, KOHycCa, IMIMHApa, 00BEM KyOa,

MNpAMOYT'OJIBHOI'O IapaJuICJICHIUIICAa, NHUPaMUAbI, IIPU3MbI, HOUIHWHApPA,




KOHYyca, Ilapa, pa3BépTKa MOBEPXHOCTH, CEUCHMsI KOHyCa U LIMJIUHJpA,
napajulesibHble OCH WJIM OCHOBaHUIO, CEUEHHE IIapa, IJIOCKOCTb,
Kacarouiascs cdepsl, MUIMHApPA, KOHYCa; YMEHHE CTPOUThH CEeueHHUEe
MHOTOT'paHHHKa, W300pakaTh MHOTOTPAHHUKH, (PUTYpHI U MOBEPXHOCTH
BpalllEHUs], UX CEYEHHs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHATh CBOMCTBAa T€OMETPUUECKUX (PUTYP, CAMOCTOATEIBHO
dbopMynupoBaTh ONpeaeneHus: U3ydaemMbIx (PUryp, BHIABUTATh TUIIOTE3BI
O CBOICTBax W MpPHU3HAKAX T'€OMETPUYECKUX (PUryp, 000CHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHUE NPOBOAUTH KiIacCUPUKALU0 (uryp 1o
pa3IUYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIC IOIMOJHUTEIbHBIE

MMOCTPOCHUS

11

YMeHue onepupoBaTh MOHATHUSIMHU: JIBWKEHHE B IPOCTPAHCTBE,
napasieNbHbIA MEepeHOC, CUMMETPHUsl Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUEe NOA00Ms, NOAOOHBIE (UTYpHI; yMEHHUE
pacro3HaBaTh paBHbIE U MOJ00HBIE (UTYpHl, B TOM YHCIIE B MPHUPOJIE,
UCKYCCTBE, apXMTEKType; HCIIOJIb30BaTh I'€OMETPUUECKHUE OTHOLICHHS
IPY PEIICHUH 33/1a4; HAXOAUTh T€OMETPUIECKUE BETMYNHBI (JJTMHA, YTOJI,
IJI01a b, 00BEM) TIPH PEIICHUH 33/1a49 U3 IPYTUX yUYeOHBIX MTPEAMETOB U
U3 pealbHOHM KM3HU; YMEHHE BBIUUCIATH I'€OMETPUYECKUE BEITUIMHBI
(mmHA, yrou, TUIOIMAaAb, OOBEM, IUIOMIATh TMOBEPXHOCTH), HCHOIB3Ys
U3ydeHHbIe (POPMYIBI U METOABI, B TOM YHWCIIE: IUIOIMAAb TTOBEPXHOCTH
NUpPaMUJIbL, TPU3MBbI, KOHYCa, HWIMHAPA, IUIOMAAb cepbl; 00bEM Kyoa,
OPSIMOYTOJIBHOTO Mapaljiesienunea, MUpaMUIbl, MPU3MBL, IHIHHIpPA,

KOHYCa, [l1apa; YMEHHE HaAXOUTh OTHOIIEHHE 00BEMOB MOIOOHBIX (HUTYD

12

YMeHue onepupoBaTh NOHATUAMHU: IPIMOYTOJIbHASL CUCTEMA KOOPMHAT,
BEKTOp, KOOpPJAWHATHI TOYKH, KOOPJIMHATBHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/ICHHE BEKTOpa Ha YHUCIO, pa3joXKeHHe BekTopa mo Oaswucy,
CKAJSIPHOE TPOU3BEJECHUE, BEKTOPHOE IIPOM3BEIECHHUE, YroJll MEXIY
BEKTOPAMHM; YMEHHE HUCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOA
JUISL peuleHHs] TEeOMETPUYECKMX 3aJady U 3ajady JpYrux ydeOHBIX

IIPEAMETOB

13

YMmenue BI:I6I/IpaTI: HOI[XOI[HH_[I/Iﬁ MCTOA IJIsI  PCHICHHUA 3addaydu,
MNOHMMAHHUC 3HAYUMOCTH MATCMATHKU B H3YYCHUU IIPUPOJHBIX U
06U.ICCTBCHHBIX nmponeccoB " ﬂBJ'IeHHfI; YMCHHUC  pPACIIO3HABATH

MMPOSIBJICHUEC 3dKOHOB MATEMATHKU B HCKYCCTBE, YMCHHC IPUBOIHUTH




MNpuUMEPBl  MATEMATHYCCKUX

MaTeMaTHYECKOU HayKH

OTKPBITUH POCCUHCKOW M MHPOBOU




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
11 HarypanbHble u nienble uncia. [IpuzHaku AeTuMOCTH LenbIX YUCe
12 Panmonanbupie  umcia. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOU, MPOICHTHI,
' OeCKOHEYHbIE IEPUOTUIECKUE IPOOH
13 ApupmeTnueckuii KOpeHb HaTypaJIbHOW CTeTeHu. JefcTBHA ¢ apudMeTHIeCKUMHU
' KOPHSIMH HaTypaJIbHOM CTEIIEHU
14 Crenenp ¢ uenbM mokazareneM. CTelneHb C pPalUMOHAIBHBIM ITOKa3aTelieM.
. CBoiicTBa CTENEHU
15 CuHyc, KOCHMHYC M TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMEeHTa
1.6 Jlorapudm uucina. /lecsTuyHble U HaTypaibHbIE JOrapupMbl
JeiicTBuTenpHble uYncia. ApupMETHYECKHE ONepaluu ¢ JACHCTBUTEIbHBIMHU
1.7 yrcnamu. [IpuOmmkéHHbIE BBIYMCICHUS, TNpaBWIIa OKPYIJICHUS, MPUKHUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [TpeoOpazoBaHUEe BBIPAKCHHIMA
1.9 KommuiekcHeie uncia
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 Lesnbie u 1poOHO-paIioHaIbHBIE YPaBHEHUS
2.2 WppanmonanpHble ypaBHEHUS
2.3 TpuroHomeTrpuyeckue ypaBHEHUs
2.4 [TokazaTenpHbIC U TOrapUMUUECKUE YPABHEHUS
2.5 Henble 1 1poOHO-paliioHaIbHbIE HEPABEHCTBA
2.6 WppanmonanbHble HepaBEHCTBA
2.7 [loka3zaTenbHble U TOrapupMUUECKUE HEPABEHCTBA
2.8 Tpuronomerprudeckre HepaBeHCTBA
2.9 CHcTeMBbI U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
211 Martpuia cucTeMbl TUHEWHBIX YpaBHEHHH. OnpeaeTuTeNh MaTPHIIBI
3 OyHKIMH U TpaduKu




OyHK1MA, cmocoos! 3aganus pynkuun. ['padux dyakuuu. Bzanmao oOpaTHBIC

- ¢bysakuuu. YétHple u Heu€THble QyHkuuu. [lepuoanueckue GpyHkuum
Ob6usacth ompeneneHUs] U MHOXKECTBO 3HaueHWW ¢yHkuuu. Hynu QyHkimm.
32 [IpomexxyTku  3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKIIWH.
' Makcumymbl 1 MHHUMYMBI (yHKIuE. HawmOosbliee W HamMeHbIIee 3HAYCHUE
(GYHKIIMM HA IPOMEKYTKE
33 CrenenHass (GyHKIMS C HATYpaJIbHBIM U IIE€JBIM ToOKa3ateneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEeHN
3.4 Tpuronomerpuyeckne GyHKIUH, UX CBOMCTBA U rpaduKu
3.5 [TokazaTenbHas u orapumudeckas QyHKIIMH, ©X CBOHCTBA U T'PapUKH
36 Touku paspeiBa. AcumnrToTel rpadukoB ¢yHkuuid. CBoiicTBa (QYHKIUH,
' HETIPEPHIBHBIX Ha OTpe3Ke
3.7 ITociienoBaTENBLHOCTH, CITOCOOBI 3aJaHMS MTOCIIEA0BATEILHOCTEN
3.8 Apupmerrueckas ¥ reoMeTpuIeckas nporpeccuu. @opmyia CIoKHBIX TPOIIEHTOB
4 Hauana MmaTemaTtndeckoro aHaamnsa
4.1 [pousBonnas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTApHBIX (DYHKIMN
[IpumeHeHne MPOM3BOJHON K HCCIENOBaHMIO (DYHKIMA HAa MOHOTOHHOCTh H
4.2 sKCcTpeMyMbl. Haxoxknenne HanOoIbIIero 1 HAUMEHBIIIETO 3HaUeHUs (YHKITUN Ha
OTpe3Ke
4.3 [lepBoo6pasnas. Murerpain
5 MHoOecTBa ¥ JIOTHKa
5.1 MHo»xecTBO, onepalvii HaJ MHOXkecTBaMu. [{lnarpamMmmsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOuHatoprika
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMbIe ¥ MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEPXHOCTH BPAILEHUS
7.5 KoopauHatsl 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

Maremaruka: airedpa U Hayajia MaTEMaTUUYE€CKOTO aHalIn3a, TEOMETPHUSL.
Anrebpa v Hadasia MatemaTudeckoro ananusa, 10-11 kmaccsl/ Anumon 11.A.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKiinoHepHoe 00IIeCTBO
«M3parenscTBO «lIpocBemeHue»

MaremaTuka: anrebpa 1 Hayalla MaTeMaTudeckoro ananusa, 10-11 kimaccsl/
Huxonbckuit C.M., [ToranoB M K., Pemietnukos H.H. u npyrue,

AxuuonepHoe obuiectBo «M3narenscrBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIbBI J1J11 YUUTEJIA
https://file.11klasov.net/3099-algebra-i-nachala-matematicheskogo-analiza-10-
klass-kniga-dlya-uchitelya-potapov-mk-shevkin-av.html
https://file.11klasov.net/3096-algebra-i-nachala-matematicheskogo-analiza-

11-klass-kniga-dlya-uchitelya-potapov-mk-shevkin-av.html

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https:resh.edu.ru/subject/51/

https://www.yaklass.ru/p/algebra

https://m.edsoo.ru/7f415b90



http://www.edu.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 364594085773079485149359994365539118177086968220
Bnageney #HenduHa Miogmuna JmuTpuesHa

OedcTevTened C15.10.2025 no 15.10.2026



http://www.tcpdf.org

		2025-10-28T15:35:10+0500




