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HOACHUTEJIBHAS 3AIIMCKA

'eometpust siBasieTcss ONHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHusA, TaK Kak 00€CleYyMBaeT BO3MOKHOCTb W3YYEHHS JUCLUUIUIMH €CTECTBEHHO-
HAay4YHOM HAMNPAaBIEHHOCTH M MPEAMETOB T'yMAaHUTApHOro Iukia. Ilockonbky jormyeckoe
MbIILIEHUE, GOPMHUPYEMOE NIPU U3YyUYEHUU OOYHAIOIIMMUCS MOHATHUHHBIX OCHOB T€OMETPHH,
IpU JIOKA3aTeIbCTBE TEOPEM U TOCTPOCHUM LIETOYKU JIOTHUYECKUX YTBEPKICHUU MpH
pElIEHUH TE€OMETPUYECKUX 3a/Jad, YMEHHE BBbIIBUTaTb M ONpPOBEpPraTb TUIIOTE3BI
HEIMOCPECTBEHHO HCIONB3YIOTCA MPU PELICHWU 337ay €CTeCTBEHHO-HAYYHOrO LHMKIA, B
YaCTHOCTU (PU3UYECKUX 3a7au.

Lens ocBoeHUs mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOJaéHHOM ypOBHE —
pa3BUTHE WMHJMBUYAIbHBIX CHOCOOHOCTEW O0yYarolUXcsl MpPU W3YyYEHUU T'€OMETPHUH, Kak
COCTaBIIAIOIIEH NpeaMeTHON obnactu «Maremaruka U MHOpMaTHKa» yepe3 obecreyeHue
BO3MOKHOCTH MPUOOPETEHUS U UCIIOJIb30BaHUs Ooiee TITyOOKUX Fr€OMETPUUYECKUX 3HAHUH U
NeUCTBUM,  crneuuUUHBIX  TeOMETpUM, W  HEOOXOJUMBIX  JJIi  YCHEIIHOIrO
npodeccuoHaIbHOr0 00pa30BaHus, CBI3aHHOTO C UCIOJIb30BAHUEM MaTEMaTHKU.

[IpuopuTeTHBIMM  3aJayaMH  Kypca TE€OMETpHUM Ha  yriayOJn&éHHOM  YpOBHE,
PaCHIMPSAIONIMMY U YCUIIMBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBISIOTCS:

paclIMpeHrue TpPEeJICTaBIEeHUs O TeOMETPUM KaK YacTh MHUPOBOM KYJIBTYphl H
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NpPEJICTaBICHHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak O Ba)KHEHIINX
MaTeMAaTUYECKUX MOJENAX, IO3BOJSIOUIMX ONUCHIBATh M U3y4aTh pa3HblEe SBICHUSA
OKpY)KaloIllero MHpa, 3HAaHME MOHATUHHOrO amnmapata no paszneny «CTepeoMeTpusi»
y4eOHOro Kypca reOMeTpUH;

(GopMupoBaHHE YMEHHUS BIAJE€Th OCHOBHBIMH IOHSATHUSIMH O HPOCTPAHCTBEHHBIX
¢urypax v X OCHOBHbIMU CBOWCTBaMH, 3HAHHE TE€OpEM, (POPMYI U YMEHHUE UX MPUMEHSITh,
YMEHUS JJ0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CLIOCOOBI pELICHUS 3a/1a4;

(opMupoBaHUE YMEHHs paclo3HaBaThb Ha yepTekax, MOIENIAX U B PEAJIbHOM MHpE
MHOTOTPAHHUKH U TeJla BpallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKHE MOIEIIH;

(GopMupoBaHHE  TMOHUMAHUS  BO3MOXHOCTM  aKCMOMAaTHYECKOTO  MOCTPOCHMS
MaTeMaTHYECKUX TEOpuH, (popMHUpoBaHHE MOHUMAHUS POJIM aKCHOMATUKH MPH MPOBEIEHUU
pacCyXJICHUM;

(GopMupoBaHUE yYMEHHUS BIaJE€Th METOAAMH JIOKA3aTEIbCTB U aJTOPUTMOB pPEILIEHUS,
YMEHUS MX HPUMEHATh, NPOBOAUTH JIOKA3aTEJIbHBIE PACCYXKIECHHS B XOJI€ PEIICHHS
CTEpEOMETPHUECKUX 3a7ad M 3aJady C MPaKTHUYECKUM COJep)KaHueM, (OpMHUpOBaHHE
IIPEACTABICHN O HEOOXOJUMOCTH [OKa3aTeJIbCTB INPU OOOCHOBAaHMM MAaTEMaTUUYECKHUX
YTBEPKJICHUN U POJIU aKCHOMATUKH B POBEJICHUU JEAYKTUBHBIX PAaCCYXKICHMI;

pa3BUTHE U COBEPIICHCTBOBAHME HHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEN
oOy4aromuxcs, MO3HABATEIbHOM AaKTUBHOCTH, HCCIEAOBATEIBCKUX YMEHHM, KPUTUUHOCTU
MBIIIJIEHUS, UHTEPECA K U3YYEHHUIO T€OMETPUH;

(popMupoBaHUE (PYHKIMOHAIBHOW I'PAMOTHOCTH, PEJIIEBAHTHOW T'€OMETPUHU: YMEHMUS
pacno3HaBaTh NPOSBICHUS TI'€OMETPUYECKUX IOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B



peasbHbIX KU3HEHHBIX CUTYyallUsIX W TPU M3YYCHUH JIPYTHX YUE€OHBIX MPEIMETOB,
MPOSIBJICHUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, MOJICIUPOBAHMS pPEANbHBIX CUTYyalUi,
MCCJIEeI0BaHUS MIOCTPOECHHBIX MOJIENIEH, HHTEPIPETALUU [TOIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJICPKATEIIbHBIMU JUHUAMHU YydeOHoro kypca «['eomerpusi» B 10-11
Kiaccax gBisitoTCs: «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBe», «MHororpanHukuy, «Tena
BpalieHus», «BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/[BHXKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO tpeboBaHME «YMETh ONEPUPOBATH MOHSATUIMU,
peJeBaHTHBIMU T€OMETPUH Ha YIIIyOinEHHOM ypoBHE oOyueHust B 10—11 knaccax, OTHOCUTCS
KO BCEM COJEPKaTeIbHBIM JUHUSAM y4eOHOro Kypca, a GOpMHpPOBAaHUE JTIOTUYECKUX YMEHUM
pacnpenensieTcss He TOJbKO MO COJAEpXaTeNIbHbIM JIMHHUSM, HO W MO TrojaM OOy4eHHs.
Copepxanue oOpa3oBaHHUs, COOTBETCTBYIOIEE TNPEIMETHBIM pe3yibTaTaM OCBOEHUS
OdenepanbHOM  pabodeil  mporpamMMmbl,  pacnpeaesi€HHbBIM 1O  TrojaM  OOy4eHwus,
CTPYKTYPUPOBAHO TaKUM O00Pa30M, UTOOBI KO BCEM OCHOBHBIM, MPUHIIMITUATBLHBIM BOIIPOCaAM
oOydaromuecs: oOpamjanuch HEOJHOKPATHO. OJTO IMO3BOJSET OPraHu3oBaTh OBJIAJCHHE
FCOMETPUYCCKUMH TIOHATHSIMHA W HaBbIKAMH IOCJEIOBATEILHO M IOCTYyHaTEIbHO, C
COOJII0/IEHNEM TPUHIIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYATh B OOLIYIO CHCTEMY
r€OMETPUYECKUX TMPEACTABICHUM OOyYaroOImIMXCs, paciupsiss v yroyonsss e€, oOpasys
IIPOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3aaTh ycloBud it nuddepeHnuanuu 00ydeHHs, MOCTPOSHUS WHANUBUAYaTbHBIX
oOpa3oBaTeIbHBIX MPOrpaMM, OOECHEYUTh YIIyOJNIEHHOE U3YYeHHE TeOMETPUM Kak
COCTaBIIAIOIIEH yueOHoro nmpeamera «MareMaTukay;

MOJIFOTOBUTH 00YYAIOIIUXCS K MPOJIOJDKEHUIO U3YUEHUSI MAaTEMAaTUKH ¢ YIETOM BBIOOpa
Oynymeit  mpodeccun,  obecrneunBas  MPEEMCTBEHHOCTh  MEXIYy  OOIMM U
npodeccroHaIbHBIM 00pa30BaHUEM.

Ha m3ydenne yueGHoro Kypca «I'eomerpusi» Ha yriayonéHHOM ypoBHE oTBoauTcs 204
yaca: B 10 kinacce — 102 gaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 vaca B Heenio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NpPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAs TIOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus Ha iockocTu. Pa3Béprka munuHapa u konyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHMK WIH TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYCHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]] IMepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B rpoctpaHcTBe. KoopauHatsl BekTopa. Paznoxxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasd CUMMETPHS, 3€pKaJbHAs CHUMMETpPUS, MOBOPOT BOKPYT MPSIMOIA.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



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

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW 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 IIEHHOCTEH pOCCHUUCKOro Hapoaa, chOpMHUPOBAHHOCTH
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, BKJIIOYasl 3CTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATETbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peanu3oBbIBaTh COOCTBEHHBIE >KMU3HEHHBIC IUIAHBI,
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(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KyJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHMUEeCKUX 3HAHWM MJig penieHus 3agady B 00JIacTH
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH 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
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO U HCCIETOBATEIBCKYIO JIEATEeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, 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 OOIIUE, YCIOBHBIE;

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

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

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

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYECKOro 00beKTa, BJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

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 PAa3JIMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH o CaMOCTOSITEIHLHO
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, JlaBaTh IMOSCHEHHS IO XOMY pElIeHUs 3aJ1auu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUS, COTMOCTABISATh CBOM CYXKJICHHUS C CYXICHHSIMH APYTUX YYaCTHHKOB
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 Yy4ETOM 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
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TpoIlecca W pe3ysibTaTa 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 IIEJIU U YCIOBUIM, OOBSICHATh IPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

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

y4acTBOBaTh B TPYNIOBHIX (opmax paboThl (00CYXaeHUs, 0OMEH MHEHH,
«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 B3aUMOJECHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a7aY;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMHU, CBSI3aHHBIMH C  CEYEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IIPOCTPAHCTBE, LEHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATHACHUCTBUSHAABEKTOPAMH;

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

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJICKaTh, MPeoOpPa30BbIBATh WU HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOKMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBAHHON
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHUEM F€OMETPUYECKHUX BEJIUYNH;

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

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



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;
BBIIIOJIHSIThOTIEPALIUMHAIBEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIICEHUE PACCTOSIHUM OT TOYKM M0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPUM, 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 U MPOXOJAIIME YePEe3 BEPIINHY), CEUEHUS 1Iapa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBATBI€OMETPUUECKUEYTBEPKICHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralOlliuX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-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
MareMaTH4ecku  copMynupoBaHHOHW  MpoOJIeMbl,  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;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX dTamax pa3BUTHUSI TCOMETPHHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.
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VYTIIBl U pacCTOSIHUS 16 1 11/16a.pptx

MHOTOrpAHHUKH 7 1 http://geometry2006.narod.ru/Lessons/10-
11/24.pptx

BeKTOPHI B POCTPAHCTEE 12 http://geometry2006.narod.ru/Lessons/10
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AHanutuyeckasreoMeTpHs

15

https://mathprofi.com/uploads/fi
les/1230 f 41 yu.a.-andrianov-
analiticheskaya-
geometriya.pdf?key=d46ec6f93d
13e70fdbe9c794555554¢ed/

[ToBTOpEeHue, 0600IICHNE 1
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15

https://mathprofi.com/uploads/fi
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gol mezhdu pryamoi i ploskostju
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http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju

CBOMCTBA MMAPAJIIEITBLHOTO
IIPOEKTUPOBAHUS.
N3o6pakennepasHeIXPUryp B
NapajuIeIbHONIIPOEKIIUN

L{eHTpaIbHAS IPOCKIHSL. YTOI C 10 Hepena http://metodisty.ru/m/files/view/u
28 COHAIPABJICHHBIMU CTOPOHAMH. gol mez'hdu skrechivajuchimisya p
ryamymi 2013 01 20
YToIMeKIynpsMbIMHA
3agaun Ha TOKA3aTEIbCTBO U 10 Hepens http://metodisty.ru/m/files/view/ra
UCCIIeI0BAHUE, CBS3aHHBIE C sstoyanie_mezhdu_skrechivajuchim
29 PACIIOIOKEHHEM TIPIMBIX B isya_pryamymi
MPOCTPAHCTBE
[TonsTHA: MapaJUIETbHOCTD 10 Hepens http://geometry2006.narod.ru/Less
MPSIMOM M TJIOCKOCTH B ons/10-11/7a.pptx
npoctpanctse. [Ipu3znak
30 MapajuieIbHOCTH TPSIMON 1
MJIOCKOCTH.
CaolicTBanapamuieIbHOCTUIIPAM
OH U INIOCKOCTH
I'eomerpuueckue 3agaun Ha 11 HepensA http://geometry2006.narod.ru/Less
BBIUHMCIIEHUE U JI0KA3aTeNIbCTBO, ons/10-11/7b.pptx
31 CBSI3aHHBIE C MMAPaAIJICIIbHOCTHIO
MPSIMBIX U MJIOCKOCTEH B
MIPOCTPAHCTBE
ITocTpoenue ceuenus, 11 Hepens http://geometry2006.narod.ru/Less
MPOXOJIAIIETO YEPE3 TAHHYIO ons/10-11/12.pptx
32 MPSIMYIO Ha 4YEPTEXKE U

MapajuIeJIbHOTO APYTOU MPSMON.
PacuéroTHoleHuit



http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
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33

[TapamiensHas npoekuus,
MNPUMCHCHUC I IMOCTPOCHUA
ceueHui Kyda 1
napaJiesienumnesa.
CaoiicTBanapajuienenuneaa u
IIPU3MBI

11 Hepena

http://geometry2006.narod.ru/Less

ons/10-11/13.pptx

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky napamuieaIbHOCTH
JBYX INTOCKOCTEH

12 Hepena

http://geometry2006.narod.ru/Less
ons/10-11/8a.pptx

35

TeopeMa o mapaieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOISIIEH Yepe3 TOUKY, HE
MPUHAJICKAILYIO TaHHOT
IIJIOCKOCTH M CIIEJICTBUS U3 HEE

12 Hepensa

http://geometry2006.narod.ru/Less
ons/10-11/8b.pptx

36

CBolicTBa napauiesIbHbIX
IJIOCKOCTEH: 0 MapajiebHOCTH
MPSIMBIX TIEpeCceUeHus Mpu
MEPECEYCHHUH JIBYX
napauieNbHbIX II0CKOCTEH
TpeTbei

12 Hepensa

https://resh.edu.ru/subject/lesson/
6129/conspect/131671/

37

CaolicTBa napasuiebHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napauieNbHbIX TPSIMBIX,
3aKITIOUEHHBIX MEXTY
napajuiebHBIMU IIOCKOCTSMU;
0 MepPeCceYeHnn MpsIMOi C IByMs
napajieIbHbIMU MI0CKOCTSIMHU

13 Hepensa

http://geometry2006.narod.ru/Less
ons/10-11/8b.pptx

38

IToBTOpEeHnue: Teopema
[Tudaropa Ha miIo0cKOCTH

13Hepens

https://www.youtube.com/watch
?v=m-6jaQpcrdQ
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13 Hepenn https://foxford.ru/wiki/matematik
[ToBTOpEHue: , _
39 TPUTOHOMETPHUSATIPSIMOYTOJIHHOT s/trigEnomn e, _
pryamougolnogo-treugolnika
OTpPEYTOJIbHUKA
14 Hepenn https://interneturok.ru/lesson/ge
ometry/10-
CaoiicTBa Ky0a u klass/perpendikulyarnost-
40 MPSIMOYTOJIHHOTO pryamyh-i-
napajiesienuiena ploskostejb/pryamougolnyy-
parallelepiped
Brrurcienue JyiMH OTPE3KOB B 14 Hepena https://resh.edu.ru/subject/lesson
41 KyOe ¥ IpsIMOYTOJIbHOM [7731/conspect/325367/
napajuieNienumnesie
[TepieHAMKYISAPHOCTD MPSIMOU U 14 Hepens http://metodisty.ru/m/files/view/g
42 I0CKOCTH. IIpr3HaK eom 10
MEePIEeHIUKYIIPHOCTH MPSAMOU U
IJIOCKOCTH
[lepneHMKyYISIPHOCTD NPAMOU U 15 Hepena http://geometry2006.narod.ru/Less
mnockoctH. [Tpu3Hak ons/10-11/17a.pptx
43 NEPIEHIUKYISIPHOCTU MPAMOHN U
MJIOCKOCTH
Teopema o cyliecTBOBaHUM U 15 Hepens http://geometry2006.narod.ru/Less
eIMHCTBEHHOCTH TIPSMOH, ons/10-11/17b.pptx
m MIPOXOJALIEH Yepe3 TOUKY

IIPOCTPAHCTBA U
NEePIEeHANKYISIPHON K
IIJIOCKOCTH
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https://resh.edu.ru/subject/lesson/7731/conspect/325367/
https://resh.edu.ru/subject/lesson/7731/conspect/325367/
http://metodisty.ru/m/files/view/geom_10
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http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx

IInockocTu u 15 Hegens https://mathus.ru/math/sm.pdf
45 MEePIEHIUKYIISIPHBIC UM MPSMBbIE
B MHOTOTpaHHHMKAax
IImockocT n 16 Hepens https://mathus.ru/math/sm.pdf
46 MEPIICHANKYIISIPHBIE UM MPSIMbIE
B MHOTOTpaHHHMKAax
[lepneHauKyIsip ¥ HAKJIOHHASL. 16 Hepena http://geometry2006.narod.ru/Less
47 [TocTpoeHue NepeHaUKYJIspa ons/10-11/18.pptx
W3 TOYKU HA MPSIMYIO
[TepienaAnKyISp U HAKIOHHASA. 16 Hepena http://geometry2006.narod.ru/Less
48 IMocTpoeHue nepHeH MKyIIsapa ons/10-11/18.pptx
13 TOYKU HA MPSIMYIO
Teopema o Tpéx 17 Hepena https://wika.tutoronline.ru/geomet
49 MepIeHANKYIApaX (MpAMas riya/class/10/chto-nuzhno-znat-o-
teoreme-o-treh-perpendikulyarah
oOparHas)
Teopema o Tpéx 17 Hepensn https://wika.tutoronline.ru/geomet
50 MepHeHTHKyIApax (MpaMas 1 riya/class/10/chto-nuzhno-znat-o-
teoreme-o-treh-perpendikulyarah
oOparHas)
VrOIMEs R YCKpEIHBAIOIIMHACS 17 Hepena https://resh.edu.ru/subject/lesson/
51 HpAMBIMH 6133/conspect/272667/
TIOWCK TepIICHANKYIISPHBIX 18 Hepens https://ypok.pd/library/perpendiku
52 NPAMBIX C TIOMOILIBIO lyarnie pryamie v prostranstve pa
. rallel 191829.html
MEPIIEHANKYISIPHBIX IIOCKOCTEN
OpTOroHanbHOENPOEKTUPOBAHU 18 Hepena http://geometry2006.narod.ru/Less
53 ons/10-11/22b.pptx

€
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http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
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http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

[Toctpoenue ceuenuii kyoa, 18 Hepena http://metodisty.ru/m/files/view/p

HPU3MBI, TIPaBUIILHOM ostroenie sechenii_mnogogranniko
>4 MIAPAMHU/JIBI C IIOMOIIBIO ¥

OPTOTOHAJILHOM IIPOEKIINU

[TocTtpoenue cevenuii Kyoa, 19 Hepena http://geometry2006.narod.ru/Less
55 [PHU3MBI, IPABUILHOM ons/10-11/22b.pptx

MTAPAMHU/IBI C IIOMOIIIBIO

OPTOTOHAJILHOM IIPOEKIINU

CuMMeTpHs B IPOCTPAHCTBE 19 Hepena https://school.infourok.ru/videouro

OTHOCHUTEJIBHO IUIOCKOCTH. ki/e43419c3-2b06-49a7-999f-
% [InockocTucummerpuii B bf3c9dal18071

MHOTOTpaHHUKAX

19 Hepens https://wika.tutoronline.ru/geomet

TIpu3naxk nepreHMKyIspHOCTH riya/class/10/kak-vyyavit-priznaki-
o7 HPSAMOM M TITIOCKOCTH KaK perpendikulyarnosti-pryamoj-i-

CIIECTBUE CUMMETPUU ploskosti

[IpaBuabHBIE MHOTOTPAHHUKH. 20 Hepens http://geometry2006.narod.ru/Less
58 Pacuér paccTOsHUI OT TOYKH JIO ons/10-11/20d.pptx

IIJIOCKOCTH

[IpaBuabHBIE MHOTOTPAHHUKH. 20 HepenA http://geometry2006.narod.ru/Less
59 PacuéT paccTosHMI OT TOUKH JI10 ons/10-11/20e.pptx

IJIOCKOCTH

Crnioco0bl OIyCTUTH 20 Hepena http://geometry2006.narod.ru/Less
50 HEPIEHIUKYIIAPBI: CHMMETPHS, ons/10-11/20h.pptx

CZIBUT TOYKH IO MapajuIeIbHON

psAMOM
61 Casur no HemapauieaIbHOR 21 Hepena https://kpfu.ru/staff files/F20201

MPSAMOM, U3MEHEHHUE PACCTOSTHUI

88451/Ganeeva 2012 matematik
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a_dlya shkolnikov.pdf

KoHnTponsHas padora 21 Hepgenn
62 "B3aumHoe pacrosioxeHue

MPSIMBIX U IJIOCKOCTEH B

npocrpaHcTae”

[ToBTOpEHME: Yyroy MexIy 21 Hepena http://geometry2006.narod.ru/Less

NpSAMBIMH Ha INIOCKOCTH, ons/10-11/16a.pptx
63 TPUTOHOMETPHS B

MIPOU3BOJILHOM TPEYTOJIbHUKE,

TeopeMa KOCUHYCOB

[ToBTOpEHME: YrOa MEKITY 22 Hepens https://mathus.ru/math/lla.pdf
64 CKPCIIHUBAIOIIUMHUCS TTPSIMBIMU B

MIPOCTPAHCTBE

I'eomerpuueckue MeTo b1 22 Hepens http://geometry2006.narod.ru/Less
65 BBIUMCIIEHUS yIiIa MEXLY ons/10-11/16d.pptx

MPSIMBIMUA B MHOTOTPaHHHKaX

JByrpanubiii yroj. CBOMCTBO 22 Hepena http://geometry2006.narod.ru/Less
66 JIMHENHBIX YIJIOB ABYTPAHHOTO ons/10-11/21a.pptx

yria

[TepieHaAMKyISIpHBIE TIIIOCKOCTH. 23 HepenA http://geometry2006.narod.ru/Less
67 CBolicTBa B3aUMHO ons/10-11/22a.pptx

MEePIEeHIUKYISPHBIX MIOCKOCTEH

TTpH3HAK NIepTICH MKy IAPHOCTH 23 Hepensa https://interneturok.ru/lesson/geo

N N metry/10-

IJIOCKOCTEH, TCOpEMA O HPAMON klass/perpendikulyarnost-pryamyh-

68 IIEPECEUECHMS IBYX IIJIOCKOCTEN i-ploskostejb/priznak-

NEePIEeHANKYISPHBIX TPEThei
IIJIOCKOCTH

perpendikulyarnosti-dvuh-
ploskostey
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[IpssMOyroabpHBI 23 Hepena https://resh.edu.ru/subject/lesson/
napasuIesenuIes; Kyo; 7731/conspect/325367/
69 W3MEpEHUsI, CBOHCTBA
MPSIMOYTOJILHOTO
napajuiesenuIena
Teopema o quaroHayn 24 Hepensa https://obrazovaka.ru/geometriya/
HPSAMOYTOJIEHOTO diagonal-pryamougolnogo-
70 NapasIenenumesa u clecTBHe parallelepipeda-formula.html
U3 Hee
CrepeomeTpuieckue u 24 Hepens https://multiurok.ru/id64610336/
71 MIPUKJIAHBIC 3a7a491, CBSI3aHHbIE
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX U TFIOCKOCTH
[ToBTOpEHHE: CKPEIIUBAIOIINECS 24 Hepensa https://infourok.ru/prezentaciya-
npsIMBIE, TIApaJLIEIbHBIE po-geometrii-na-temu-
72 ILIOCKOCTH B CTAHIAPTHEIX skreschivayuschiesya-pryamie-
1307397.html
MHOT'OTpaHHUKAX
[Tapa mapannenbHbIX 25 Hepena https://urok.1sept.ru/articles/6142
IUTOCKOCTEH Ha 70
73 CKPELIUBAIOIIMNXCS MPSMBIX,
paccTosIHUE MEXKIY
CKpELIMBAIOIINMUCS IPSIMbIMU B
MPOCTBIX CUTYALUAX
Paccrosinue ot TOUKH 10 25 Hepens http://geometry2006.narod.ru/Less
74 IUIOCKOCTH, PACCTOSIHUE OT ons/10-11/20d.pptx
MPSIMOM JI0 MIIOCKOCTH
Beruncnenue paccTosaHui 25 Hepens http://geometry2006.narod.ru/Less
75 MESKLY CKPEIHBAIOIINMUCS ons/10-11/20f. pptx

IpsAMBIMHA C TIOMOIIBIO
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MEPIICHANKYIISIPHOM TJIOCKOCTH

TpéxrpanHblii yrou, 26 Hepena https://resh.edu.ru/subject/lesson/
HEPABEHCTBA IS TPEXIPAHHBIX 6063/conspect/21119/
76 yrioB. Teopema I[Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB
JUIst TPEXTPAHHOIO yria
. 26 Hepena https://ru.anyquestion.info/a/sferic
OneMeHTEI chepuIecKoi heskaya-geometriya-v-10-klasse-
77 T€OMETPHUH: T€0JIC3NYECKHIE izuchaem-osnovnye-ponyatiya-i-
JINHUH Ha 3eMiie primenyaem-ih-v-zadachah
78 KounTponbnas pabora "Yrisl u 26 Hepena
paccrosHus"
CucreMaruzamnys 3HaHHI 27 HegenA
79 "MHOTrOrpaHHUK U €ro
3JIEMEHTHI"
TMupamuza. Buas! mupamMu. 27 Hepens http://geometry2006.narod.ru/Less
80 ons/10-11/24.pptx
[IpaBunbpHas nupamuia
ITpusma. [Ipavas u HaKTOHHAS 27 Hepena https://resh.edu.ru/subject/lesson/
81 5443/conspect/21269/
npusMsl. [IpaBuiibHasnpusMa
[Ipsimoit mapamnenenune, 28 HepenA https://shkolkovo.net/theory/96
82 MPSMOYTOJIbHBIN
napajuieNnienumnesa, Kyo
28 Hepena https://studopedia.ru/3 206028 vi
83 BbimyKiIbIeMHOTOTPaHHHUKH. puklie-mnogogranniki-teorema-
Teopemaldiinepa eylera.html
84 BrlInykiible MHOTOIpaHHUKHU. 28 Hepena http://geometry2006.narod.ru/Less

Teopewma Diinepa. [IpaBusbHbIe

ons/10-11/27a.pptx
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U NOJIYIIPABUJIbHBIE

http://geometry2006.narod.ru/Less

MHOTOTPaHHUKHI
ons/10-11/28.pptx
85 KonTponsHasipaboTa 29 Hepens
"MHororpaHHuku"
TToHATHE BEKTOPA Ha ILIOCKOCTH 29 Hepensa http://geometry2006.narod.ru/Les
86 sons/10-11/9a.pptx
Y B NMPOCTPAHCTBE
29Heqens http://geometry2006.narod.ru/Les
87 CyMMaBeKTOPOB sons/10-11/9b.pptx
30 Hepena https://resh.edu.ru/subject/lesson

88 Pa3HOCTBEBEKTOPOB [4758/conspect/21647/

30 Hepensa https://wika.tutoronline.ru/geom
etriya/class/10/osnovnye-

89 [IpaBunonapamienenumnea svedeniya-o-slozhenii-vektorov-
po-pravilu-parallelepipeda

30 Hepena https://interneturok.ru/lesson/ge
ometry/10-klass/vektory-v-
prostranstve/slozhenie-i-

90 YMHOXEHUEBEKTOPAHAUUCIIO o :
vychitanie-vektorov-umnozhenie-
vektora-na-chislo

31 Hepensa https://interneturok.ru/lesson/ge
Paznoxenue BekTopa 1o 6asucy ometry/10-klass/vektory-v-
91 TPEX BEKTOPOB, HE JIEKALUX B prostranstve/razlozhenie-vektora-

OJHOW IJIOCKOCTH

po-tryom-nekomplanarnym-

vektoram-zadachi
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92

CkansipHOETIpOU3BECHHE

31 Hepensa

https://resh.edu.ru/subject/lesson
/5723/conspect/149166/

93

Brruncnenue yria Mexmay
BEKTOpPaMH B TPOCTPAHCTBE

31 HepenA

https://zaochnik-
com.com/spravochnik/matematik

a/vektory/nahozhdenie-ugla-

mezhdu-vektorami-primery-i-

reshen/

94

[Ipocreitmmesanayuu ¢
BEKTOPaMH

32 HegenA

https://school.kco27.ru/wp-
content/uploads/10 BeKTopbi-B-

npocTpaHcTee.-MeToa-

KoopAMHaT-B-npocTpaHcTae.pdf

95

[Ipocreitmmesanayuu ¢
BEKTOPaMH

32 Hegens

https://school.kco27.ru/wp-
content/uploads/10 BeKkTopbi-B-

npocTpaHcree.-MeToa-

KoopAMHaT-B-npocTpaHcTse.pdf

96

[Ipocreitmmesanauu ¢
BEKTOpaMH

32 Hegens

https://school.kco27.ru/wp-
content/uploads/10 BeKkTopbi-B-

npocTpaHcree.-MeToa-

KOOpAMHAT-B-NpocTpaHcTee. pdf

97

[IpocTreitmmesanauu ¢
BEKTOpaMH

33 Hepens

https://school.kco27.ru/wp-
content/uploads/10 BeKkTopbi-B-

npocrpaHcree.-MeTtoa-

KOOpAMHAT-B-NpocTpaHcTee. pdf
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33 Hepens http://56bits.ru/materials/geometri
08 O0o0061IeHNE U 1 ya/10/zaklyuchitelnoe
CHCTEMaTH3aAINA3HAHUHI
33 Hepena http://56bits.ru/materials/geometri
99 Oo6o06111IEHNE U 1 ya/10/zaklyuchitelnoe
CUCTEMaTH3aINA3HAHUH
34 Hepensa http://56bits.ru/materials/geomet
100 HToroBaskoHTpoIbHAsIpabOTa 1 riya/10/zaklyuchitelnoe
101 N TOroBasKOHTpONbHAsPaboTa 1 34 Hepena
O06o0menue u 34
102 i ) 1 Hepens
CHCTEMaTU3alMI3HaHU I
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME
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11 KUIACC

Temaypoka

KoanuecTtBouacoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTU4ecku
epadoThI

JarausydeH
ust

DJIeKTpOHHbIeUPOBHIEOD
pa3oBaTe/bHbIEPECYPChI

[ToBTopenue tems! "KoopauHatsl
BEKTOPA Ha IUIOCKOCTHU U B
npocTpancTse"

1 Hepena

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

ria/11-klass/priamougolnaia-

sistema-koordinat-v-prostranstve-

metod-koordinat-

10439/abstcissa-ordinata-i-

applikata-tochki-prosteishie-

zadachi-v-koordinatakh-9263

[ToBTOopenue Tems! "CkansipHoe
MPOMU3BEJICHUE BEKTOPOB"

1 Hepensa

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

ria/11-klass/priamougolnaia-

sistema-koordinat-v-prostranstve-

metod-koordinat-
10439/abstcissa-ordinata-i-
applikata-tochki-prosteishie-
zadachi-v-koordinatakh-9263

IToBTOpenue Tems! "Boruncienue
yria MeXIy BEKTOpaMH B
npocTpaHcTae”

1 Hepensa

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

ria/11-klass/priamougolnaia-

sistema-koordinat-v-prostranstve-
metod-koordinat-10439/ugol-
mezhdu-vektorami-skaliarnoe-



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

proizvedenie-9283

[ToBTOpenue Temsl "YpaBHeHHE
NPAMOM, IPOXOASAUIEN YEPE3 JIBE
TOYKH"

2 HepenA

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

ria/11-klass/priamougolnaia-

sistema-koordinat-v-prostranstve-

metod-koordinat-10439/ugol-
mezhdu-vektorami-skaliarnoe-

proizvedenie-9283

YpaBHEHHE MIOCKOCTH, HOpMaJlb,
ypaBHEHHUE IIIOCKOCTH B OTPE3Kax

2 HegenA

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

ria/11-klass/priamougolnaia-

sistema-koordinat-v-prostranstve-
metod-koordinat-10439/ugol-
mezhdu-vektorami-skaliarnoe-

proizvedenie-9283

YPaBHeHI/Ie IIJIOCKOCTHU, HOPMAJIb,
YPaBHCHHUC IIJIOCKOCTHU B OTPE3KAX

2 HepenA

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

ria/11-klass/priamougolnaia-

sistema-koordinat-v-prostranstve-
metod-koordinat-10439/ugol-
mezhdu-vektorami-skaliarnoe-

proizvedenie-9283

BekropHoenpoussenenue

3 HepenA

https://studfile.net/preview/6162
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https://studfile.net/preview/6162211/page:3/

211/page:3

IIOCKOCTH B KOOpAWHATAX

3 HepensA https://zaochnik-
com.com/spravochnik/matematik
JInHelHbIEHEPABEHCTBA, a/prjamaja-ploskost/uravnenie-
8 JIMHEHHOETIPOrPAMMHPOBAHHUE ploskosti-v-otrezkah/
3 Hegens https://zaochnik-
com.com/spravochnik/matematik
JInHCeHBICHEPABCHCTBA, a/priamaja-ploskost/uravnenie-
o JTUHEHHOETIPOrPaMMHPOBAHNE ploskosti-v-otrezkah/
4 Hepenn https://zaochnik-
AHaTUTHYECKHE METO b pacuéTa
10 yria MEX]1y MPSIMBIMH B
MHOTOTpaHHUKaX
. 4 nepens https://studfile.net/preview/4441
AHanuTUYEeCKHUe METO/Ibl pacuéTa 069/page:29/
11 yria Mexay IJI0CKOCTSMH B
MHOT'OTpaHHUKAX
4 Hepens https://studfile.net/preview/4441
12 dopmyna pacCTOSSHUA OT TOUYKH JI0 069/page:29/
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https://studfile.net/preview/4441069/page:29/
https://studfile.net/preview/4441069/page:29/
https://studfile.net/preview/4441069/page:29/

5 Hepens https://studfile.net/preview/8828
13 Haxosxnenue paccTosHuii oT 652/page:10
TOYKH JI0 THIOCKOCTH B KyOe
q . 5 Hepens https://studfile.net/preview/8828
K
aXO0XKJICHUE PACCTOSIHUI OT 652/page:10/
14 TOYKH J0 IUIOCKOCTH B
MIPaBUJILHOM NIUPaMUJIe
5 Hepgens https://zaochnik-
com.com/spravochnik/matematik
15 KoHTpoasHaspadboTa a/prjamaja-ploskost/rasstojanie-
" AHanuTHYECKasreoMeTpus’” ot-tochki-do-ploskosti/
6 HepenA https://studfile.net/preview/5997
16 Ce4eHUsIMHOTOTPaHHHKOB: 341/
CTaHJAPTHBIEMHOT O PAHHUKH
6 HepenAa https://studfile.net/preview/5997
17 CeueHHIMHOIOIPaHHUKOB: 341/
METO/ICIIE/IOB
CeueHysi MHOTOIPAaHHUKOB: 6 Hepena https://studfile.net/preview/5997
18 CTaHJapTHBIE MIJIOCKOCTH, 341/
MepecevyeHus NpsIMbIX U
IIJIOCKOCTEMN
19 [TapamienpHble IpsMBIE U 7 Hepena https://resh.edu.ru/subject/lesso

TINIOCKOCTH: TTapaJlJICJIbHBIC
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https://studfile.net/preview/5997341/
https://resh.edu.ru/subject/lesson/4912/conspect/23572/

CCUCHUA

n/4912/conspect/23572/

7 Hepena https://infourok.ru/prezentaciya-
po-geometrii-na-temu-metod-
pp | apamienbHbie npaMbiew sledov-3550851.htm|
TJIOCKOCTH: PacU€T OTHOIIEHUH
7 Hepensa https://urok.1sept.ru/articles/212
[TapannensHbIe IPAMBIE U 754
21 TUTOCKOCTH: YTJIbl MEXKY -
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU
[TepienauKynsIpHBIE TPSIMBIE U 8 Hepena https://resh.edu.ru/subject/lesso
IJIOCKOCTU: CTaHIAPTHBIC MapEl n/6065/
22 TIEPIICHIUKYIIIPHBIX TIOCKOCTEH
U MPSIMBIX, CHMMETPUH
MHOTOT'PAHHUKOB
8 Hegena https://foxford.ru/wiki/matematik
[MeprieH MK YIAPHBIC TPSAMbIC U a/vzaimnoe-raspolozhenie-
23 IUIOCKOCTH: TeopeMa O TPeX ploskosti-i-pryamoy
MEepHEHIUKYIIIpax
8 Hepgena https://foxford.ru/wiki/matematik
[lepnieHMKynsIpHBIC TIPSIMBIE U a/vzaimnoe-raspolozhenie-
24 ILJIOCKOCTH: BBIYMCIICHUSA JJINH B ploskosti-i-pryamoy

MHOT'OIpaHHUKaAxX
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9 Hepens https://foxford.ru/wiki/matematik
llosropenue: miomau a/vzaimnoe-raspolozhenie-
o5 MHOTOYT'OJILHUKOB, (DOPMYJIBI JISI ploskosti-i-pryamoy
TIOMIAIeH, COOOpaKCHIS
10 100Mst
9 Hepens https://www.yaklass.ru/p/geomet
ria/10-klass/perpendikuliarnost-v-
lloBTOpenne: miomam prostranstve-10441/opredelenie-
26 MHOFOYFOUHBHHKOB’ (opmybt it i-svoistva-perpendikuliarnosti-
IIomaznet, coodpaxenus priamoi-i-ploskosti-12048
noxoous
9 Hepens https://www.yaklass.ru/p/geomet
ria/10-klass/perpendikuliarnost-v-
lloBTOpeHHe: MIomany prostranstve-10441/opredelenie-
27 MHOFOYFOVHBHHKOB’ (opmyrer 1a i-svoistva-perpendikuliarnosti-
Tuiomazei, coobpaxeHus priamoi-i-ploskosti-12048
nonoous
10 Hepena https://www.yaklass.ru/p/geomet
ria/11-klass/priamougolnaia-
IInomany ceyenui sistema-koordinat-v-prostranstve-
% MHOTOIPaHHUKOB: IIOIIAIH metod-koordinat-10439/ugol-
MIOBEPXHOCTEH, pa3pe3aHust Ha mezhdu-vektorami-skaliarnoe-
4acTu, COOOpaxeHus moao0us proizvedenie-9283
29 IImomanu ceueHuit 10 HepenA https://resh.edu.ru/subject/lesso

MHOT'OTpaHHUKOB: IUIOIIaan
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https://resh.edu.ru/subject/lesson/4724/

MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaxKeHMs Moa00us

n/4724/

KoHnTponsHas padora 10 Hepens
30 "I[ToBTOpEHNE: MHOTOTPAHHUKH,
CEYCHHS] MHOTOT'PAaHHUKOB"
11 Hepens https://interneturok.ru/lesson/ge
. ometry/8-
O0bém Tena. Obbem klass/ploschad/povtorenie-temy-
31 MPSIMOYT OJIbHOTO loschad
napajuiesienumnesa
11 Hepens https://interneturok.ru/lesson/ge
ometry/8-
3anaum 00 yBocHmH Ky0a, 0 klass/ploschad/povtorenie-temy-
32 KBaJpaType Kyda; 0 TPUCEKIIUH loschad
yria
11 Hepena https://interneturok.ru/lesson/ge
CrepeoMeTprYECKHUE 3a/1a4H, ometry/8-
CBSI3aHHBIC ¢ 00BEMOM klass/ploschad/povtorenie-temy-
33 HPAMOYTOJILHOTO ploschad
napasiesnenuneaa
TIpuKIIaHbIE 33/1a9H, CBA3aHHbIE C 12 Hepensa https://interneturok.ru/lesson/ge
BBIYHCIIEHHEM 00BEMA ometry/8-
34 klass/ploschad/povtorenie-temy-

IIPSIMOYT OJIBHOTO
napaiesenumnesa

ploschad
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12 Hepenn https://resh.edu.ru/subject/lesso
n/6018/
35 OO0BEMIPAMOUTIPH3MBI
12 Hepens https://resh.edu.ru/subject/lesso
CrepeomeTpuieckue 3a/1auu, n/5443/
36 CBSI3aHHBIC C BBIUHCICHUEM
00BEMOB MPSAMOI PU3MBI
13 Hepens https://resh.edu.ru/subject/lesso
37 [puKIagHbIe 3a0a49M, CBI3AHHBIE C n/5443
00BEMOM TIPSMOI TIPU3MBI
Brrunciieaue 00b8MOB TEJI C 13Hepens http://geometry2006.narod.ru/Le
38 IIOMOILBIO OIPEAEIEHHOTO ssons/10-11/11/13a.pptx
WHTETpaa.
OOBEMHAKIIOHHONTIPU3MBI
B Gai 13 Hepena http://geometry2006.narod.ru/Le
BIYUCJICHUE O ’beN.I.OB TEII C ssons/10-11/11/13a.pptx
39 MTOMOIIIBIO OTIPEICTIEHHOTO
nHTerpana. O0bEMITUPAMU/IBI
6ai 14 Hepena http://geometry2006.narod.ru/Le
dopmyna 00bEMa MUpaMUAbL. ssons/10-11/11/13a.pptx
40 OTtHoleHne 00bEMOB TUPAMU] C
o0IIMM yriom
41 dopmyna 00bEMa MUPaAMUIBIL. 14 Hepens https://nsportal.ru/ap/library/dru

OTtHoleHne 00bEMOB TUPAMU] C

goe/2013/06/14/tri-znamenitye-
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o0ImMM yriiom

zadachi-drevnosti

14 Hepens https://nsportal.ru/ap/library/dru
CrepeomMeTprUecKUe 3a1auu, goe/2013/06/14/tri-znamenitye-
42 CBsI3aHHBIC ¢ 00BEMaMHU zadachi-drevnosti
HAKJIOHHOM MPU3MBI
15 Hegenn https://interneturok.ru/lesson/re
petitorskiy-proekt/prakticheskie-
zanyatiya-po-podgotovke-k-ege-
CrepeoMeTpHUECKUE 3a1auH, po-matematike/tema-8-
43 CBSI3aHHBIE C 00BEMAMH povtorenie-reshenie-
TIHPAMHUIBI zadach/povtorenie-reshenie-
prostyh-zadach-po-stereometrii
15 Hepensa https://interneturok.ru/lesson/re
petitorskiy-proekt/prakticheskie-
zanyatiya-po-podgotovke-k-ege-
IpuKiagHbIe 3802491 110 TEME po-matematike/tema-8-
44 "OOBEMBI TEN", CBA3aHHBIE C povtorenie-reshenie-
06BEMOM HAKIIOHHOM HPU3MBI zadach/povtorenie-reshenie-
prostyh-zadach-po-stereometrii
[IpuknagHele 3a1a4u 10 TEME 15 Hegens http://geometry2006.narod.ru/Le
45 "O0BEMBI TeN", CBS3aHHBIC C ssons/10-11/11/14b.pptx

00BEMOM MUPAMHU/IBI
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16 Hepens http://geometry2006.narod.ru/Le
Ipuvenenie 00bEmos. ssons/10-11/11/14b.pptx
46 Brruucnenue paccrosHus 10
TTIOCKOCTH
47 KonTponsHaspabora 16 Hepenn
"O6bEMMHOTOrpaHHUKA"
16 Hepens https://resh.edu.ru/subject/lesso
Hunuuapudeckas TOBEPXHOCTb, n/5629/
48 00pa3yroIne MUIHHIPUISCKON
MTOBEPXHOCTH
17 Hepens https://infourok.ru/tipovie-
Lunuuap. [psamoii kpyrosoi zadachi-po-geometrii-na-temu-
49 mmuEp. Tlnonans NoBepXHOCTH obyom-prizmi-klass-1851865.html
HWIHHAPA
17 Hepena https://infourok.ru/tipovie-
Konunueckas oBepXHOCTb, zadachi-po-geometrii-na-temu-
50 00Opasyronue KOHHIECKOit obyom-prizmi-klass-1851865.html
noBepxHoct. Konyc
17 Hepens https://resh.edu.ru/subject/lesso
CeueHune KOHYyca INIOCKOCTBIO, n/4046/
51 napajuieIbHOM TI0CKOCTH
OCHOBaHMS
59 Yceuénnslit konyc. M300paxkenue 18 Hepenn

KOHYCOB U yCC‘-IéHHBIX KOHYCOB
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18 Hegens https://resh.edu.ru/subject/lesso
53 I[Tnoma s 60KOBOM HOBEPXHOCTH n/4046/conspect/23206/
Y MOJIHOM MOBEPXHOCTU KOHYCA
18 Hepens https://foxford.ru/wiki/matematik
- ITnoma s 60KOBOM MOBEPXHOCTH a/volume-piramida
Y TIOJTHOM TTOBEPXHOCTH KOHYCa
CrepeoMeTpHudecKre 3aJIaud Ha 19 Hepens https://foxford.ru/wiki/matematik
e6 JIOKA3aTENbCTBO U BBI';II/ICJ'IQHI/Ie, a/volume-piramida
MOCTPOEHUEM CEYEHUN NWIIMH]IPA,
KOHYCa
19 Hepens https://infourok.ru/opornie-
CrepeoMeTpHUECKHE 3a1aui Ha konspekti-po-geometrii-obem-
56 JI0Ka3aTelIbCTBO U BEIYMCIIEHHE, naklonnoy-prizmi-klass-
IOCTPOGHNEM CEUeHHH [IMINHPA, 3029333.html
KOHYyCa
19 Hepens https://infourok.ru/praktikumzad
achi-s-resheniyami-po-teme-
57 [Ipuxknagneie 3a1auu, CBI3aHHBIE C piramida-2839258.htm|
LUAITMHIPOM
20 Hepena https://davay5.com/z.php?theme
=obyom-naklonnoy-prizmy-
58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C piramidy-i-konusa-

MUJINHAPOM

3&a=atanasyan 10 klass&g=obe
my-tel
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20 Hepensa https://davay5.com/z.php?theme
=obyom-naklonnoy-prizmy-
piramidy-i-konusa-

59 Cdepa u map 3&a=atanasyan 10 klass&g=obe
my-tel

20 Hepens https://multiurok.ru/index.php/fil

Hepeceuenne chepyt i mapa ¢ es/nakhozhdieniie-rasstoianiia-ot-
60 mrockocThro. Kacanue mapa u tochki-do-ploskos-1.html
cdepsl IIocKkocThi0. Bua n
n3o0pakeHuenapa
[Tepecedenue cdepsl U mapa ¢ 21 Hepena
61 mwiockocThro. Kacanue mapa u
cdepsl IIocKocThi0. Bua n
n3o0pakeHUenapa
21 Hepensa http://geometry2006.narod.ru/Le
62 Vpasuenue chepsl. [Tnomans ssons/10-11/11/2 4 a.pptx
ctepsl 1 e€ yactei
63 Cummerpusicdepsl u mapa 21 Hepena
CrepeomeTrpuueckue 3aJ1auu Ha 22 Hepena https://wika.tutoronline.ru/geom
JI0Ka3aTeJIbCTBO U BEIYUCIICHUE, etriya/class/11/osnovnye-
64 CBsI3aHHBIE CO chpepoii U mapom, svedeniya-o-geometricheskoj-

IIOCTPOCHUCM UX CeYeHH I
IIIIOCKOCTBIO

figure-czilindr
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CrepeoMeTrpuueckue 3aJ1auu Ha 22 Hepena https://resh.edu.ru/subject/lesso
JI0Ka3aTeJIbCTBO M BBIYHCIICHHUE, n/4903/conspect/22645/
65 CBsI3aHHBIE CO CPpepoii U mapom,
IMOCTPOCHUEM UX CEUCHUH
TTOCKOCTBIO
22 Hepens https://multiurok.ru/index.php/fil
es/konus-secheniia-konusa-
66 [Tpuknanaeie 3a1a49u, CBSI3aHHBIC ploskostiami-urok-po-
co cepoii 1 mapom geomet.html
[ToBTOpEHUE: OKPY)KHOCTH Ha 23 Hepena https://foxford.ru/wiki/matematik
67 [IJIOCKOCTH, BBIYMCIIEHUS B a/usechyonnyj-konus
OKPY>KHOCTH, CTaH/IapTHbIEC
nonoous
23 Hepena https://interneturok.ru/lesson/ge
ometry/11-klass/btela-vraweniya-
PaznuuHble KOMOMHAILIUY TEl b/ploschad-bokovoy-i-polnoy-
68 BpALIEHUS 1 MHOTOIPaHHHKOB poverhnosti-konusa
23 Hepena https://interneturok.ru/lesson/ge
ometry/11-klass/btela-vraweniya-
69 3agaum no Teme "Tena u b/ploschad-bokovoy-i-polnoy-

MIOBEPXHOCTHU BpalleHus"

poverhnosti-konusa
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24 Hepens https://multiurok.ru/files/mietodi
chieskaia-razrabotka-
70 3anauu 1o Teme "Tena n praktichieskogho-za-23.html
MIOBEPXHOCTHU BpalieHus"
24 Hepensa https://multiurok.ru/files/mietodi
chieskaia-razrabotka-
71 Konrponsnas pabora "Tena u praktichieskogho-za-23.html
MIOBEPXHOCTHU BpalieHus"
24 Hepensa https://nsportal.ru/shkola/geome
triya/library/2018/04/14/obyom-
O6bém mumaapa. Teopema 06 tsilindra-reshenie-prikladnyh-
72 00bEME IPAMOTo LUIMHIApPA zadach
25 Hepena https://nsportal.ru/shkola/geome
triya/library/2018/04/14/obyom-
Brracnenne 06T’éN£OB Temc tsilindra-reshenie-prikladnyh-
73 MTOMOIIIBIO OTIPEICIEHHOTO zadach
unterpana. O6bpEMKOHYCa
25 Hepensa https://resh.edu.ru/subject/lesso
24 ITnommaay 60KOBOM U TIOJTHOM n/4034/
IOBEPXHOCTHU KOHYCA
75 CrepeomeTpuieckue 3a/1auu, 25 Hepena https://infourok.ru/prezentaciya-

CBA3aHHBIC C BBIYMCJICHUEM

shar-i-sfera-ih-secheniya-
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00BEMOB IIIMHAPA, KOHYCA

kasatelnaya-ploskost-k-sfere-
5753043.html

26 Hepens https://infourok.ru/prezentaciya-
shar-i-sfera-ih-secheniya-
26 ?ggfg;);f:iiiﬁ:;nno Teme kasatelnaya-ploskost-k-sfere-
5753043.html
noBepxHocTen Ten"
OO6béM 11apa u mapoBoOro 26 Hepenn https://infourok.ru/prezentaciya-
cektopa. Teopema 06 06bEMe shar-i-sfera-ih-secheniya-
mapa. [Tnomans chepsr. kasatelnaya-ploskost-k-sfere-
77 CrepeoMeTpriecKue 3a/1a4H, 5753043.html
CBSI3aHHBIC C BEIYUCIICHUEM
00BEMOB 11apa, MapoBOTo
CEerMeHTAa U IIapOBOTO CEKTOpa
[IpuknagHeie 3a1a4u MO TEME 26 Hepens https://vseoworde.ru/vychisleniya
"O0BEMBI Ten", CBSI3aHHEBIE C /sfericheskij-segment
00BEMOM I1apa U IUIOIIAIbI0
78 cdepsl.
COOTHOIIEHUAMEX YTUIOIAASIMH
MOBEPXHOCTEH U
00BEMaMHUITIO 1OOHBIXTET
[TonoOHbIE TENa B MPOCTPAHCTBE. 27 Hepens https://intellect.icu/simmetriya-
H3menenune o6bEMa Mpu MOA00MH. shara-i-simmetriya-sfery-
79 CrepeoMeTprYEeCcKUe 3a1auHu, simmetrichnost-3502

CBSI3aHHBIE C BEIYUCIEHUEM
00BEMOB TeIl U IUIOLAgEeH
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IIOBEPXHOCTEH

27 Hepens https://multiurok.ru/files/praktich
KonTponsnas padora "[Tnomamu eskaia-rabota-65-reshenie-
80 MOBEPXHOCTU U 00BEMBI KPYIJIBIX zadach-po-teme-s.html
Ten"
27 Hepens https://multiurok.ru/files/praktich
JBHICHHS IPOCTPAHCTBA. eskaia-rabota-65-reshenie-
81 OtobOpaxenus. [IBuxeHus u Jadach-po-teme-s.html
paBeHCTBO Quryp.
OO0I11eCBONCTBAIBIMIKEHUI
Bunb! nBrkeHni: mapamieabHbI 28 Hepena https://infourok.ru/praktikumzad
MEPEHOC, LIEHTpaJIbHAas achi-s-resheniyami-po-teme-sfera-
82 CHMMETpUS, 3epKallbHas shar-2832306.html
CUMMETpHUs, TIOBOPOT BOKPYT
NpAMOM
28 Hepena https://resh.edu.ru/subject/lesso
83 [IpeoOpazoBanwmst MOT00MS. n/2036/main/
[Ipsimast u cepa Ditnepa
28 Hepena https://resh.edu.ru/subject/lesso
84 I'eomeTrpuueckue 3agaum Ha n/4911/start/23300/
MIPUMEHEHUE JBUKEHUS
85 KonTtponpHas pabota "BekTops! B 29 Hepena
nmpocTpaHcTae”
86 O6o6maromree nopropenue 11 29 Hepenn https://resh.edu.ru/subject/lesso

MOHATHUM U METOJIOB Kypca



https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-po-teme-s.html
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https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-sfera-shar-2832306.html
https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-sfera-shar-2832306.html
https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-sfera-shar-2832306.html
https://resh.edu.ru/subject/lesson/2036/main/
https://resh.edu.ru/subject/lesson/2036/main/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4910/

reometpun 10—11 xmaccos,
CHUCTEeMaTU3alrsl 3HAHUI:
"[lapanienbHOCTh NPSAMBIX U
IIJIOCKOCTEH B IIpocTpaHcTBE"

n/4910/

87

Oo6o6maromee moropenue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTEMaTU3alus 3HAHUN:
"BexTopsl B npocTpaHcTBe"

29Hepens

https://resh.edu.ru/subject/lesso
n/4911/start/23300/

88

O6o06maromiee nopropeHue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTH3alWsl 3HAHUI:
"Bektopsl B mpocTpancTse"

30 HegenA

89

O6o6matomee moroperue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOrpaHHuKa"

30 HegenA

http://geometry2006.narod.ru/Le
ssons/10-11/11/14c.pptx

90

O6o6matomee moropeHue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucreMarusanus 3Hanui: "O0beM
MHOTOrpaHHuKa"

30 Hegens

91

O6o6matomee nmoropeHue 11
MOHSATUN U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHCTEeMAaTH3alMs 3HAHU:
"[1momaan MoBEpXHOCTH U

31 Hepens

http://geometry2006.narod.ru/Le
ssons/10-11/11/16a.pptx



https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4911/start/23300/
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx

00BEMBI KPYTJIBIX TE"

O6o6maromee noproperue 11 31 Hegenn
MOHSTUI U METOJIOB Kypca
92 reomerpun 10—11 knaccos,
CUCTEMAaTH3aLIMsI 3HAHU:
"[1nomaamn MOBEPXHOCTH U
00BEMBI KPYIJIbIX TET"
31 Hepensa http://geometry2006.narod.ru/Le
ssons/10-11/11/18a.pptx
93 NroroBasikoHTpoibHasipaboTa
94 U TOroBaskoHTpoNbHAsIpaboTa 32 Hepena
32 Hepena https://infourok.ru/reshenie-
zadach-na-vichislenie-obyomov-
cilindra-konusa-usechyonnogo-
95 lloBTopenne, 0606meHI:Ie = konusa-geometriya-klass-
CHCTEMaTHU3alMs 3HAHUI 3512192 html
I/Ic'ropp[;[ pPa3BUTHS CTEPEOMETPUU 32 Hegens http://geometry2006.narod.ru/Le
96 KaK HAayKd U €€ poJib B Pa3BUTHH ssons/10-11/11/18a.pptx
COBPEMEHHBIX MH)KECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOT U
Hctopus pazBuTHsi CTepeOMETpUN 33 HepensA
97 KaK HayKu U €€ poJib B pa3BUTHHU

COBPCMCHHBIX MHXXCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH



http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
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98

Hcropus pasBUTHS CTEPEOMETPUH
KaK HayKu U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

33 HepenA

http://geometry2006.narod.ru/Le

ssons/10-11/11/17a.pptx

99

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

33 HepenA

100

WcTopus pa3BUTHS CTEpEOMETPUU
KaK HayKu U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

34 HepenA

http://geometry2006.narod.ru/Le

ssons/10-11/11/17b.pptx

101

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

34 HepenA

102

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

34 HepenA

https://infourok.ru/tema-uroka-

podobie-tel-lekciya-po-geometrii-

5234553.html

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

KoanposepsiemoropesyJjibtara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI CPeTHEro
0011ero 00pa3oBaHus

I'eomerpus

7.1

Ol'IepI/IpOBaTI) MOHATUAMMU: TOYKaA, IIpAMas, MIOCKOCTb

7.2

[IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX
IIPU PELICHNN F€OMETPUUYECKHX 3a]1a4

7.3

OnepupoBatb MTOHSATUSMH: MapaJuIEIbHOCTh 51
NEPHEHANKYJIIPHOCTD MPSMBIX U INTIOCKOCTEN

7.4

Knaccuduimposars B3avMHOE pacrlojIOKEHUE MPSIMBIX U
IIJIOCKOCTEHN B ITPOCTPAHCTBE

7.5

OnepupoBaTh NOHATHAMH: JBYTPaHHBIM YroJl, TpPaHH
JBYTPAHHOTO yriia, pedpo IBYIpPaHHOTO yria, JMHEWHBIN
yroa IBYTPaHHOIO yIja, IpagyCHas Mepa JIBYTPAaHHOTO
yriaa

7.6

OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHHK, BBIMYKIBIM U
HEBBIMYKJIbIA MHOTOTPAHHHK, 3JEMEHTHl MHOTOTPaHHUKA,
MPaBUJIbHBIN MHOTOTPaHHUK

7.7

PacriozHaBath  OCHOBHBIE  BUIbl ~ MHOTOTPAHHHKOB
(mupamMuga, npuszMa, MOPSAMOYTOJIBHBIM Iapaljiesenumnesn,

Ky0)

7.8

KnaccuduuupoBaTts MHOTOTpaHHUKH, BBIOUpPAs OCHOBAHUS
Uis  KiJaccuUKanuu  (BBINYKJIbIE M HEBBIIYKIIbIE
MHOTOTPaHHUKH, PABUJIbHBIE MHOTOIPAHHUKHU, MPSIMbIE U
HAKJIOHHBIE MPU3MBI, TapaljiesIenuIeabl)

7.9

OHepI/IpOBaTL NOHATHUAMU: CCKyHIasA INIOCKOCTb, CCYCHUC
MHOT'OI'PaAHHUKOB

7.10

OOBACHATE IIPUHIMUIIbLI MMOCTPOCHHA ceuyeHH i
MHOT'OT'PAaHHUKOB, UCIIOJIB3Ys MCTO CJICI0B

7.11

CtpouTh ceueHUs] MHOTOTPAaHHHKOB METOJIOM CIIEJOB,
BBITIONTHATH (BBIHOCHBIE) TMJIOCKHE YEepPTEKHU W3 PHUCYHKOB
MPOCTBHIX O0BEMHBIX (PUTYDP: BUI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3agaun Ha HaXOXXIACHUE reoMEeTpUICCKUX BCIIMYNH
1o 06pa3uaM HJIKn aJIroputMam, IHIPUMCHAS HU3BCCTHLIC
AHAIUTUYCCKUC MCTOAbI IIpU PCIICHHUU CTAaHAAPTHBIX
MAaTeMAaTHUYCCKUX 3aaa4 Ha BBIYUCICHUC paCCTO}IHI/Iﬁ
MCKAY ABYMA TOYKAMHU, OT TOYKH 0 HpHMOﬁ, OT TOYKHAO




IMJIOCKOCTH, MCKAY CKPCIIUBAIOIIUMUCA TPAMBIMU

7.13

Pemrats 3a1aun Ha HaxXOKJIEHUE T€OMETPUYECKUX BEIIMYUH
no oOpa3naM WM aNropuTMaMm, HPUMEHSS H3BECTHBIC
AQHAJIMTUYECKUE METOJAbl IIPU PELIEHUM CTAHJAPTHBIX
MAaT€MaTHYECKUX 3aJad Ha BBIYHUCICHUE YIJOB MEXKIY
CKPEUIMBAOIIMMUCSA  IPAMBIMH, MEXKIy HpsIMOH H
IJIOCKOCTBIO, MEXY IUIOCKOCTSIMU, ABYIPAHHBIX YTJIOB

7.14

Bbraucnare 00bEMBI W TUIOMIAAM  TIOBEPXHOCTEH
MHOTOTPaHHUKOB (IIpU3Ma, NUpaMUja) C MNPUMEHEHHEM
(GopMyJ, BBIYUCIATH COOTHOIICHHUS MEXKIY IUIOMIAJIIMU
NOBEPXHOCTEN, 00bEMAaMHU 110I00HBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTh MOHATUSAMHU: CUMMETpPUS B IPOCTPAHCTBE,
LHEHTP, OCb W IUIOCKOCTb CHUMMETPUH, LEHTP, OCh H
IJIOCKOCTh CHMMETPHUH (PUTYPBI

7.16

W3Bnekarb, mnpeoOpa3oBeIBaTh UM HHTEPIPETHPOBATH
nH(poOpMalMI0 O TPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX
¢durypax, npeAcTaBIeHHYIO Ha YepTexKax U pUCyHKax

7.17

[IpumensaTs reomeTpuyeckue (akThl JUISL  pELICHHS
CTEpEOMETPUIECKHUX 3ajad, MPEIoJarallinX HECKOIBKO
IIarOB PEIICHUS, €CIIM YCJIOBHS TPUMEHCHUS 3aJaHbl B
SIBHOU (hopme

7.18

[IpuMeHsATh MpoCTEHIlINE MpPOrpaMMHBIE CpPEICTBA U
3NIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PELICHUH
CTEpEOMETPUUYECKUX 3a]1a4

7.19

HpI/IBO,Z[I/ITB IIPpUMEPBI MATEMATHYCCKUX BaKOHOMepHOCTeﬁ
B IIPpUPOAC M KXU3HHU, pacCllO3HABATh IIPOABJICHUC 3aKOHOB
T'C€OMETPUHN B UCKYCCTBEC

7.20

[IpumeHsTh  MOMyYeHHBIE  3HAHUS  HAa  NPAKTUKE:
aHAIM3UPOBATh pealibHble CHUTyallUd M  [PUMEHSTH
U3yYCHHbIE TIOHSTHUA B TIPOIECCe TOUCKA PEIICHUS
MaTeMaTHYeCKU chopMynTupOBaHHON po0OIIeMBl,
MOJIETTUPOBATh PEalIbHbIE CUTYAIlUU Ha SI3bIKE T€OMETPHH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJENINU C HCIOJIb30BaHHEM
FEOMETPUYECKUX TMOHATHM W TeopeM, ammapara aiareOpsl,
pemarh NpakTUYECKHEe 33/1a4M, CBA3aHHBIE C HAXOXK/IEHUEM
F€OMETPUUECKUX BETMYUH

11 KIIACC

KoanposepsiemoropesyJsibtaTta

IIpoBepsiemble npeaMeTHbIE PE3yJIbTATHI 0CBOCHUSA
OCHOBHOI1 00pa30oBaTe/IbHOI MPOrpaMMBbI CPeIHEro
0011ero oOpa3oBaHus




I'eomerpus

6.1

OnepupoBaTh NOHATHAMM: LUIUHAPUYECKAs! IOBEPXHOCTb,
oOpasylomue NUIMHIPUYECKONH MOBEPXHOCTH, IHIMHD,
KOHHMYECKasi TOBEPXHOCTb, 0Opa3yiolne KOHHYECKOM
IIOBEPXHOCTH, KOHYC, cpeprueckasi TOBEpXHOCTh

6.2

Pacnio3naBate Tena BpamieHus: (UUIUHAP, KOHYC, chepa u
map)

6.3

OOBACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALICHHS

6.4

Knaccupunuposath B3auMHOE pacroliokeHue chepbl U
IUIOCKOCTH

6.5

OnepupoBaTh NOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE
CErMEHTa, BBICOTA CErMEHTA, IIAPOBOW CJIOM, OCHOBAHHE
[IapPOBOTO CJI0SI, BRICOTA MIAPOBOTO CJIOS, IIAPOBOM CEKTOP

6.6

Beraucnasate 00bEMBI W TUIOMIAJAM TIOBEPXHOCTEH TeI
BpaIleHUsI, TECOMETPUIECKUX TEJl C TpUMEHEeHnEeM hopmMyI

6.7

OHepI/IpOBaTB MMOHATHUSAMU: MHOTOTI'PAaHHUK, BIIMCAHHBIA B
chepy U omMcaHHBIN okoJoO cdepsl, chepa, BIUCAHHAS B
MHOTOI'paHHUK MJIK TCJIO BpallCHUA

6.8

Brrunciars COOTHOILIEHUSA MEX Ty [UIOIIAASIMU
MOBEPXHOCTEH U 00bEMAaMM MOJOOHBIX TEI

6.9

N3o0pakaTh wu3y4aembie (QUTYpBI OT DpPYyKH U C
PUMEHEHHEM TPOCTBIX YEPTEKHBIX HHCTPYMEHTOB

6.10

BBINMONHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PHCYHKOB
MPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXy, COOKY, CHHU3Y;
CTPOMTH CCUCHHSI TEJI BPALCHHS

6.11

W3Bnekatb, MHTEPOPETUPOBATH U  MpeoOpa3oBBIBATH
UHGOPMAIIMI0O O MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX
durypax, npeacTaBlIeHHYIO Ha YepTekaxX U pUCYHKaX

6.12

[IpumensaTe reoMerpudeckue GaxKThl ISl PEIICHUS
CTEPEOMETPUYCCKUX 3aj[ay, MPENOJararlinXx HECKOIbKO
IIarOB PEIICHHUS, €CIIM YCIOBHS TPUMCHCHUS 3ajlaHbl B
sIBHOM (hopme

6.13

OHepI/IpOBaTL IIOHATUCM: BCKTOP B IIPOCTPAHCTBC

6.14

BreInoaHATe AEHCTBUSA CIIOXKEHHUS BCKTOPOB, BbIYHMTAHUA
BCKTOPOB W YMHOXKCHHUA BCKTOpPa Ha 4YHUCIIO, O6’BHCH5{TB,
KaKHMH CBOMCTBAaMHU OHHU O6J'Ia,[[aIOT

6.15

[IpuMeHsATh MpaBUIO MNapajuleNeNuIeaa MpU CIOXKEHUU
BEKTOPOB

6.16

OHepI/IpOBaTL MNOHATUAMU: ACKAPTOBbBI KOOPAWUHATHI B
IMPpOCTPAHCTBEC, BCKTOpP, MOAYJIL BCKTOpAa, PABCHCTBO
BCKTOPOB, KOOPAHWHATEI BEKTOPA, YTOJl MCXKIAY BCKTOPAMU,




CKAJLIPHOE IIPOU3BEIACHUE BEKTOPOB, KOJUIMHEApHBIE H
KOMILIAHAPHBIE BEKTOPBI

6.17

Haxomuts cyMMy BEKTOPOB M IIPOM3BEICHUE BEKTOpA Ha
YHCIIO, YIOJl MEXKIY BEKTOpaMH, CKaJIIpPHOE IIPOU3BEIECHUE,
packiaplBaTh  BEKTOp IO JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM

6.18

3aaBaTh IJIOCKOCTh YpaBHEHUEM B JIEKapTOBOM CHCTEME
KOOpAHHAT

6.19

Pemare  mpocreimne  reoMEeTpUYECKHE — 3aJadyd Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a

6.20

Pemats 3aga4d  Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX
OTHOIIICHUM U HaXO0XKXJACHUC I'COMCTPUUYCCKHUX BCIIMYHH II0
06pa3uaM WK aJiropuTMam, NpuMCHAA U3BCCTHBIC METOIbI
IpU pCHICHUHN CTAHAAPTHBIX MATECMATHUYCCKUX 3a1a4

6.21

[IpuMeHATs mpocTeiIne NporpaMMHBIE CpPEACTBA W
3JEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI NPU PELICHUH
CTEPEOMETPUYECKUX 3314

6.22

[IpuBOIUTE IpPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU
B NPUPOJIE U JKWU3HH, PACIIO3HABATh IPOSIBICHUE 3aKOHOB
TEOMETPHUH B HCKYCCTBE

6.23

[lpuMeHsATH  TIONYYEHHBIC  3HAHWS  HA  MPAKTHKE:
aHATM3UPOBATh pealbHbIC CHUTYallMd W  TPUMEHSTH
U3yYCHHBIC TIOHSATHS B TMPOILECCE IOWCKA PEIICHHS
MaTeMaTUYECKH chopMyTUPOBAaHHOM poOJIEMBI,
MOJICJIMPOBATh PEajbHBIC CUTYallMU Ha S3bIKE T'€OMETpPHH,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJICNIM C HCIOJIb30BaHUEM
TEOMETPUYCCKUX TOHSATHI M TEOpEM, ammapara aireOpel,
pelaTh NPakTUYECKUE 3a/1auH, CBSI3aHHbBIC C HAXOXKICHUEM
TreOMETPUYCCKUX BEITHYNH




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Koxa

IIpoBepsieMbliid1eMeHTCOEPKAHNS

7

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacrosnokeHne npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapAILIICIIbHBIE
n CKpCHIUBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, nNpAMBIX U MJIOCKOCTEl B
MIPOCTPAHCTBE: IAapaJUICIbHBIE IIPSMBIE B TNPOCTPAHCTBE, IAPALIEIBHOCTh TPEX
IpsAMBIX, napajajiCJIbHOCTb HpHMOﬁ n IIJIOCKOCTH. YFJ'II)ICCOHaHpaBJ'IeHHBIMI/I
CTOPOHAaMH, YTrOJl MEXJy HpPsIMBIMU B IpocTpaHCTBE. [laparuienbHOCTh IUIOCKOCTEN:
MapajyiebHble IUIOCKOCTH, CBOMCTBA NapaUIeNIbHBIX IUIOCKOCcTeH. [lpocreimue
MIPOCTPAHCTBEHHbIE (UTYpPHl HA IUIOCKOCTU: TETpasap, KyO, mapajuiefenunen,
MMOCTPOEHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TIUIOCKOCTHU: TMEPINCHAUKYIAPHBIC IIPAMBIC B
IMPOCTPAHCTBE, MPAMBIC MAPAJUICIIBHBIC W MEPIICHAUKYIIAPHBIC K INIOCKOCTHU, IIPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OPEMa O MPAMON MEPIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B MTPOCTPAHCTBE: YroJl MEXAY MPSAMOUM U IIOCKOCTBIO, IBYTPAHH bIid
yroJi, JINHEHHBIH YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 TUIOCKOCTH, MpoeKust purypsl Ha
MJI0CKOCTh. [lepneHAuKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHANKYIIPHOCTH ABYX
miockocteit. Teopema o TpEX neprneHANKYIsIpax

7.4

[lonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: nN-yromnbHas
npu3Ma, TpaHd M OCHOBAHUS MPHU3MBL, NpsiMas W HAKJIOHHAs NpPU3MbI, OOKOBas U
MOJIHAs TIOBEPXHOCTH Mpu3Mbl. [lapanienenumnesn, npsaMOyroibHbIN Mapaienenume]] u
ero cpoiictBa. [lupamuna: N-yronbHas nupamuaa, TpaHd U OCHOBAHHUE MUPAMUIBL,
OOKOBas W TOJIHAS TOBEPXHOCTh MUPAMUJIBL, MpPaBUIbHAS M YCEUEHHas MUpaMHa.
DOneMeHTbl Npu3Mbl W Tmupamuibl. [IpaBuiibHBIE MHOTOTPAaHHHKHU: TOHSTHE
MPaBWJIBHOTO MHOTOTPaHHMKA, IMpaBWbHAS TMpHU3Ma U MpaBWIbHAs MHpPAMHUA,
MpaBWJIbHAS TPEYroJIbHAS MTUpaMUJIa U MPaBUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBWIbHBIX MHOTOTPAHHUKAX: OKTadaAp, JOoJeKa’ap U ukocayapyrue CeueHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
aﬂeMeHTHCI/IMMCTpI/II/I B nupaMmuaax, napajjiejienmIie 1ax,
NMPpaBUJIbHBIXMHOT'OT'PaHHUKAX

7.6

Brrunicnenue 51eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lmomans
OOKOBO# MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMON MTPU3MBI, TUIOIIA/Ib OCHOBAaHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTHU MpsMOt mpu3Mel. [Lnomaas 60k0BOI MOBEPXHOCTH U
MOBEPXHOCTU NPABWJIBHOM NMUpamMHAbl, TEOpEMa O IUIOMIAJAU YCEYEHHOW MHPAMUIBI.




[ousiTneo606béMe. OOBEMIUPAMUIBL, TPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKY TUIOIIAASIMU TTOBEPXHOCTECH,
00BEMaMHU IO OOHBIX TENT

11 KVIACC

Koxa

IIpoBepsieMbliid1eMeHTCOAEPKAHNS

6

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yoollne HWINHIPUYECKON MOBEPXHOCTH, OCh
HATUHIPUYECKOW mMmoBepxHOCTU. LlunmHap: ocHoBaHust U OOKOBas MOBEPXHOCTD,
o0Opasytoias 1 0Ch, TIONIAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHHYECKOM ToBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yolas U OcCh,
Iomaas OOKOBOW W TOJHOW TMOBEPXHOCTH. YCEUEHHBIMKOHYC: 00pa3zyrommue u
BbICOTa, OCHOBaAHHUA U 60KOBa$IHOBerHOCTI)

6.3

Cdepa u map: neHTp, paauyc, Juamerp, IUIOHab MoBepxXHOCTU cheprl. BzaumHoe
pacnofio’)keHue cepbl U IUIOCKOCTH, KacaTesibHas IUIOCKOCTh K cdepe, MiIomaib

cdepbl

6.4

N300paxkenue Ten BpalleHUs Ha MI0CKOCTU. Pa3BEpTKaMIIMHIpa U KOHYCa

6.5

KomMOunarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, cepa, BIUCAHHAS] B MHOTOI'PaHHUK, WM TEJIO BpalllEHUs

6.6

[Tonatue 06 oO6nEme. OcHoBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIPHOTO TapauieNienuena u cieAcTBus u3 He€. O0bEM HMITMHIpA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Topo6HbIe Tena B nmpoctpancTBe. COOTHOIICHHUS MEX/TY IIOMIAASIMHU ITOBEPXHOCTEH,
00BpéMaMHU ITOJOOHBIX TET

6.8

Ceuenust nmiMHapa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapanenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUS [1apa

6.9

Bektop Ha miockoctu um B mpoctpaHcTBe. Cll0KEHUE U BBIUMTAHHE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4uciio. PasnmokeHue BeKTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBuno nmapamnenenunena. Pemenue 3aaa4, cBA3aHHBIX ¢ IPUMEHEHUEM
MPAaBUJI ICMCTBUNA C BEKTOpaMU

6.10

HpﬂMOYFOJ’ILHaﬂ CUCTCMAa KOOpJAUWHAT B IIPOCTPAHCTBC. KOOpI[I/IHaTbI BCKTOpa.
HpOCTeI\/'IIJ_II/Ie 3alaiyu B KOOpAWHATAax. Yron MCKAY BCKTOpaMH. CKaJ'ISIpHOG
MPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HNpAMbIMU W IINIOCKOCTSAMMU.
KOOpI[I/IHaTHO'BCKTOpHLIﬁMeTO,Z[HpI/IpCI_HCHI/II/IFCOMeTpI/I‘leCKI/IX3aI{a‘l




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

KoanposepsiemororpetoBanusi

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM
pe3yJibTaTaM 0CBOEHHs OCHOBHON 00pa3oBaTe/IbHOI
NporpamMmbl cpeaHero o0uero oopa3oBaHus

Brnagenue MeTtonamum  J0Ka3aTeNbCTB,  AJITOPUTMAMHU
pelieHus 3aaa4y; yMeHue GopMylIupoBaTh U ONEPUPOBATH
HNOHITHUSIMU: OTIpeZIeTICHUE, aKCUOMa, TEOpPEMa, CIIE/ICTBUE,
CBOMCTBO, TMPHU3HAK, JOKa3aTeIbCTBO, PaBHOCUJIbHBIE
(GOpMyIUPOBKYU; MPUMEHSTh UX; YMEHUE (POPMYIHPOBATH
0o0paTHOE U MPOTUBOTIOJIOKHOE YTBEP)KIEHUE, TPUBOJAUTD
MpUMEpPbl U KOHTPIPHUMEPHI, HCHOJIb30BaTh METO]
MaTeMaTH4eCKOW WHAYKIUHU; MPOBOAUTH JOKa3aTelbHbIE
paccyXJeHHUs ~TOpU  peuleHud  3aJad,  OIICHUBATh
JIOTUYECKYI0  MpPaBWJIBHOCTh  PAacCyKICHHI; yMeHue
OTIEpUPOBATh TMOHATUSAMU: MHOXECTBO, IOIMHOXKECTBO,
omepanuy HaJ MHOXECTBAMH; yMEHHE HCI0JIb30BATh
TEOPETUKO-MHOKECTBEHHBI  ammapar sl OMHMCaHUA
peabHBIX MPOIIECCOB U SIBICHUN U MPHU PELICHUU 3ajay, B
TOM 4YHCJIE€ U3 JPYTHX Y4YeOHBIX MPEAMETOB; yMEHHUE
OTIepUpOBaTh MOHATHAMU: Tpad, CBS3HBIN rpad, nepeso,
UK, Tpad Ha IJIOCKOCTH; YMEHUE 3aJaBaTh U OMUCHIBATH
rpadbl pa3nMYHBIMH CIIOCOOAMH; HMCHOJIb30BaTh Tpadbl

IIpHu pCIICHHUHA 3a1a4

YMeHue OIICpHUpOBaATh MNMOHATHUAMU: HATYpPAJIbHOC YHUCIIO,
oeJaoc 4YucCiio, CTCIICHb C LOCJIbIM II0Ka3aTCJICM, KOPCHb
HaTypaHLHOfI CTCIICHU, CTCIICHb C  palKOHAJIbHBIM
IIOKa3aTCiICM, CTCIICHB C JIEHCTBUTEIIbHBIM IIOKa3aTcJIEM,
J'IOl"apI/I(I)M qucia, CHUHYC, KOCHUHYC u TAHI'CHC
ITPOU3BOJIBHOTO qucia, OCTaTOK 8(Y) MOIYJO,
parOHAJIBHOC qucCio, HppauOHAJILEHOC qucio,
MHOX>KECTBa HaTypaJIbHBIX, OCIabIX, palrOHAJIBbHBIX,
JIeNCTBUTEIIBHBIX YHUCCII; YMCHUC UCIIOJIb30BATh MMPU3HAKH

JACIINMOCTH, HalMEHBIINH O6II.IHI>1 JACITUTCIIb n




HaMMEHbIIee o0Iee KpaTHOe, adroput™ EBkimmga mpu
pemeHnuy  3a7ady;  3HAKOMCTBO  C  Pa3jIM4YHBIMU
MNO3NUIIMOHHBIMH cCucreMmamMmu CUMCJICHUA, YMCHUC
BBINIOJIHATh BBIYMCIECHUE 3HAUYEHUH U IpeoOpazoBaHuUs
BBIPA)KCHUIN co CTENECHAMU u  Jorapupmamu,
npeoOpa3oBaHus JPOOHO-PANMOHATBHBIX  BBIPAKCHU;
YMCHHEC OIICPUPOBATH IMOHATUAMMU: IOCICAOBATCIBLHOCTD,
apupmeTHIecKast poTpeccus, reoMeTpHYIecKas
nporpeccusi, O0eCKOHEUHO YOBIBAOIIAsi TeoMeTpUYecKast
nporpeccusi; yMEHHe 3a/aBaTh IIOCIEAOBATEILHOCTH, B
TOM 4YHCJI€ C MOMOILBIO PEKYPPEHTHBIX (HOPMYI; yMEHHE
OIICpUPOBATH IIOHATUAMMU: KOMIIJICKCHOC€ qucJjio,
COHpSDKéHHBIe KOMIIJICKCHBIC 4YMCJIa, MOOYJIb U apryMCHT
KOMIUIEKCHOTO 4YHclia, (opMa 3amucd KOMIUIEKCHBIX
grcen  (reoMeTpudYecKkas,  TPUTOHOMETpPHYECKass |
anredOpandeckasi); yMEeTb MPOU3BOAUTH apUPMeETHUUYECKUE
NEHCTBUSL C KOMIUICKCHBIMH  YHCIIaMU; TPUBOJIUTH
OpUMEphl  HWCIIOJIb30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEepUpOBaTh MOHATHUAMH: MaTpuua 2x2 u  3X3,
OTIpENeNIUTENb ~ MATPHUIIbl, TEOMETPUYECKHH  CMBICI

ONIPCACINTECIIA

Ymenune OIICpUPOBATH INOHATHUAMMU: paurOHaJIbHEIC,
HppaliuOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
norapn(l)MquCKne, TPUTOHOMETPUYECCKHUE YPABHCHUA U
HEPaAaBCHCTBA, Hux CHUCTEMBI, YMECHHUE OIICpHUPOBATH
IIOHATUAMMU: TOXICCTBO, TOXICCTBCHHOC
npeo6pa30BaHHe, YPaBHCHUC, HCEPABCHCTBO, CHCTCMaA
ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIBHOCTb ypaBHeHHﬁ,
HCPAaBCHCTB W CHCTCM; YMCHHC pCIIaTb YpAaBHCHUA,
HCPaBCHCTBA HU CHUCTEMbI C IIOMOIIBIO PA3JIMIHBIX
HpI/IéMOB; peuiaTth YypaBHCHHA, HEPABCHCTBA U CUCTEMBI C
napamMeTpoM; MNPUMCHATbL YpPAaBHCHUA, HCPABCHCTBA, HUX
CUCTCMBI I pCHICHUSA MATCMATHYCCKUX 3a1a4 U 3aa4 U3

pa3InYHbIX 001acTe HAYKN U peaIbHOM KU3HU

YMmenue ONCpHUPOBATh TTOHATUAMU: (I)YHKI_II/ISI, 4E€THOCTh

(GYHKIUMHM, MEPUOANYHOCTD (YHKIUH, OTPAaHUYEHHOCTh




(GYHKIIMM, MOHOTOHHOCTB (DYHKIIUH, SKCTPEMyM (DyHKIIUH,
HanOoJipIllee M HaWMEHbIEe 3HAYEHUS (QYHKIUH Ha
OPOMEXYTKE, HempephlBHAA  (QYHKIHSA, ACHUMIITOTHI
rpadpuka GyHKIUH, TEpBas H BTOpas MPOM3BOTHAS
(GYHKIIMM, TEOMETPHYECKHMHA H  (U3UYECKUl CMBICI
IPOM3BOJIHOM, NEPBOOOpa3Hasi, ONpeaeTEHHbII HHTErpa;
yMEHHUE HaXOUTh aCHMITOTHI TpaduKa GyHKINN; yMEHHE
BBIUUCIATh  NPOU3BOAHBIE  CYMMBI,  IPOU3BENEHUS,
YaCTHOTO U KOMIO3UIMKM (YHKUUN, HAXOAUTh YpaBHEHHE
KacaTeJIbHOW K TIpaduky (QYHKIHH; yMEHUE HAXOJUTh
IPOU3BOJHBIE  AJIEMEHTapHbIX  (QYHKIUH;  yMeHue
UCIOJIb30BAaTh  MPOU3BOJHYIO [ HCCIEIOBaHUs
(GyHKUMHA, HaxOOUTh HauWOOJbIIME U  HAUMEHbLINE
3HaueHus (QYHKUUN; CTPOUTH Tpa)UKU MHOTOWIEHOB C
WCIIOJIb30BAHMEM arrapaTa MaTeMaTHYecKOro aHaju3a;
MPUMEHSTh MPOU3BOJHYIO JJISl HAXOKJICHHUS HaWITy4dIlero
pelleHus] B IpPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-
SKOHOMHUYECKUX M (U3MUECKUX 3a/adax; HaXxoJIUTb
wiomaad W O0bEMBI (PUTYp C TIOMOIIBIO HWHTETpaja;
IPUBOAUTH MPUMEPBI MATEMAaTUUYECKOTO MOIEITMPOBAHUS C

nomoInpio AuddepeHInaIbHbIX YPaBHEHHI

YMeHue onepupoBaTh MOHATHIMU: Tpaduk (QYHKIHH,
oOpatHas (yHKIMsS, KOMMO3WIUsA (YHKIUN, JTHHEHHAs
GyHKIMs, KBaapaTW4yHas  (YHKIOUS, palMoOHAIbHAsS
(GyHKIUS, CcTerneHHas (QYHKIWS, TPUTOHOMETPUYCCKUE
¢byHkuuM, oOpaTHBIE TPUTOHOMETpUUYECKUE (YHKIINH,
nokazatejabHass M Jorapugmuueckas (yHKIUU; YMCHHE
CTPOWTh TpapuKH HW3YYCHHBIX (QYHKIUH, BBIIOJIHSITD
npeoOpazoBanus TpadukoB (YHKIMHA, HCHOIB30BAThH
rpaduky A7 U3ydeHUs MPOILeCCOB U 3aBUCUMOCTEH, TpH
pellleHnH 3a/1a4d U3 APYruX y4eOHBIX MPEAMETOB U 3a1au
U3 pearbHOM KU3HU; BhIpaKaTh (popMyliaMu 3aBUCUMOCTHU
MeX1y BETMYMHAMU; UCIIOJIb30BATh CBOWCTBA U rpaduku
GbyHKIMIA 1715 peleHus: ypaBHEHUH, HEPABEHCTB | 3a/1a4 C
napaMeTpamu; n300pakaTb Ha KOOPAWHATHOW TIIOCKOCTH

MHOXKECTBaA peHleHI/Iﬁ ypaBHeHHﬁ, HCPAaBCHCTB M HX




CHUCTEM

YMeHue peniatb TEKCTOBBIC 3a/1a4U Pa3HbIX TUIIOB (B TOM
YHCIIe Ha TPOIEHTHI, IOJIA U 9acTH, Ha IBIKEHUE, paboTy,
CTOMMOCTBH TOBapOB M YCIYyT, HAJOTH, 33a7a4il U3 00JIaCTH
VIPaBICHUS JIMYHBIMA H CEMCWHBIMH (UHAHCAMH);
COCTaBJISITh BBIPAKEHMSI, YpaBHEHHUs, HEPABEHCTBA U HX
CUCTEMBI 110 YCIIOBHIO 3a/lauM, UCCIIEJOBATh IOJYYEHHOE
pelieHne U OIEHUBATH MPABAONOAOOHOCTh PE3YJILTATOB;
YMEHUE MOJIEIUPOBATh pPEAIbHbIE CUTYallMH Ha S3bIKE
MaT€MAaTUKH; COCTaBISATh  BBIPAXKEHUS, YpaBHEHUS,
HEpPaBEHCTBA W HUX CHUCTEMBl [0 YCIOBHUIO 3a/1ayH,
UCCJIEZIOBaTh TOCTPOCHHBIE MOJENIN C HCIO0JIb30BaHHEM
ammapaTta ajireOppl, HWHTEPIPETUPOBATh TOJYUYCHHBIN

pe3ynbTar

Ymenne OTIePHPOBATH MOHSTUSMH: cpenHee
apudmernyeckoe, MeauaHa, HauboJblllee U HauMEHbIlee
3HA4YEHUs, Pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE
YK CIIOBOTO HaOopa; yMEHHE U3BJIEKATh,
UHTEPIPETUPOBaTh HMH(GOpPMAIMIO, MPEJICTABICHHYIO B
TabnuIax, Ha JguUarpaMmax, rpaukax, OTpPaKaroUIyro
CBOICTBA peabHBIX MPOLIECCOB U SBJIECHUI; IPECTABIAT
UHQOpMALMIO € IOMOIIBIO TabaML M  JUarpaMM;
UCCIIeI0BaTh CTaTUCTMUYECKUE JIaHHbIE, B TOM YHUCIE C
IPUMEHEHHEM Tpa(UUecKUX METOJ0B M 3IIEKTPOHHBIX
cpeAcTB;  rpaduueckd  HUCCIelI0BaTb  COBMECTHBIE
HaOIOEHUs] C TIOMOIIBIO JMarpaMM pacCeuBaHUS MU

JIMHEWHOU perpeccun

YMeHue onepupoBaTh MOHATUSAMM: CIy4YalHBIH ONBIT U
cilyyaifHoe coObITHE, BEPOSITHOCTh CIy4alfHOTO COOBITHS,
YMEHHME BBIYHCIATH BEPOSATHOCTH C MHCIOJIB30BAaHUEM
rpau4ecKux METOI0B; IPUMEHATh (POPMYJIBI CIIOKEHUS U
YMHOKEHUS BEPOSATHOCTEH, bopmyny MIOJIHOM
BEpOSATHOCTH, (opmyny bepHymiM, KoMOMHATOpHbIE
GdaxThl U (GOPMYINbI; OLIEHUBATh BEPOSTHOCTH PEaTbHBIX
COOBITUH; yMEHHE ONEepPUPOBATH MOHATHAMHU: CIydailHas

BCIIMYHHA, pacnpeaciiCHucC BepOHTHOCTeﬁ,




MaTEMaTHUYECKOE OXKHUJAaHHWE, TUCHEPCUs U CTaHAApTHOE
OTKJIOHEHHE CIIy4aiiHOM BEJINYMHBI, byHKIIH
pacnpeneneHus U IJIOTHOCTH PaBHOMEPHOTO,
M0KAa3aTeIbHOIO U HOPMAJIbHOIO PaCIpeeeHUl; yMEHUE
HCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX PACHpPENENICHUM s
pelieHus 3ajad; 3HAKOMCTBO C MOHATHSMM: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUHBIX HCCIIEAOBAHUI;
YMEHME NPUBOJUTH MPUMEPHl MpPOSBIEHUS 3aKOHA
OOJIBIIMX YHCENT B TPHUPOAHBIX W  OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUSIMH: COUETAHHE,
NEepPEeCTaHOBKA, YMCJIO COYETaHWH, YHCIO IMEepPECTaHOBOK;
6unoM HrploTOHa; ymMeHHME NPUMEHSATb KOMOWHATOPHBIE
dakTel ¥ pacCcyKIeHHs Ui pelieHHs 3ajad; OLEHUBATh
BEPOSITHOCTH peayIbHBIX COOBITHIA; COCTaBJISITh
BEPOSITHOCTHYIO MOJENb u UHTEPIPETUPOBATH

MTOJTy4EHHBIN pe3yibTaT

YMenue omnepupoBaTh MOHSATUSMH: TOYKa, MpAMasd,
IJIOCKOCTh, MMPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUMHA YTIIIa,
IJIOCKUN YroJi, JBYIrPaHHBIA yroJ, TPEXTPaHHBIA YroOJI,
CKpelllMBaoIInecs npsiMbIE, napayieNbHOCTb u
NEPIEeHIUKYISIPHOCTh TMPSAMBIX U IUIOCKOCTEH, yrol
MEXIy MPSMBIMH, YTOJ MEXAY MPsIMOMl U IIOCKOCTHIO,
yroi Mexay IUIOCKOCTSMH, PacCTOSHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSHUE MEXKAY NPSMBIMH, PacCTOSHUE
MEXAy IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh IMpH
pelieHnd 3a7ad  u3ydeHHble (AaKTbl M TEOPEMBI
IUIAHUMETPUH; YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB
OKPYKAIOILIET0 MUPA; CTPOUTHh MaTEeMAaTUYECKUE MOJEIH C
MOMOIIBI0 TEOMETPUUYECKUX MOHSATUN U BEIIWYHH, PellaTh

CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a9U
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YMeHue omnepupoBaTh MHOHATHSAMM: IUIOMIAIb (UTYPHI,
00BEM ¢burypsl, MHOTOI'PaHHUK, MIPaBUIIbHBIN
MHOTOT'pPaHHUK, ceueHue MHOTOTpaHHUKA, KyO,
napanjenenunes, Opu3Ma, nupampaa, ¢Qurypa u
NOBEPXHOCTh BpAICHUs, LUWIMHJID, KOHYC, map, cdepa,

miomanab C(l)epLI, momaab TIMOBCPXHOCTH MNHUpPAMU/IBI,




IPU3MBI, KOHYcCa, WIMHIPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO TapajuieenuIeia, MUpaMUIbl, TPU3MBL,
LWINHApA, KOHyca, wIapa, pPa3BEPTKA IOBEPXHOCTH,
CEUEHHUs KOHyca W LMJIMHApA, MapajljiesibHble OCH WU
OCHOBAHMIO, CEUEHHME I1apa, IUIOCKOCTb, Kacarolascs
cdeprl, IUIMHIPA, KOHYCa; YMEHHE CTPOHUTH CEUYCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHHUKH, (PUTYpHI U
MOBEPXHOCTU BpAIllEHUS, UX CEUEHHUs, B TOM 4YHCIIE C
MOMOUIBIO JJIEKTPOHHBIX CPEICTB; YMEHHUE INPUMEHSThH
CBOMCTBAa TIE€OMETPUYECKHX (UTYp, CaAMOCTOSITEIILHO
dopMynupoBaTh  ONpENeNeHUs  HU3y4daeMmblx  uryp,
BBIBUTaTh TUIOTE3bl O CBOMCTBaX U  TMpU3HAKax
reoMeTpruecKkux (Gpuryp, 060CHOBBIBaTh WIIM ONPOBEPraTh
WX; YMEHHE TMPOBOJIUTH Kiaccudukanuio @uUryp mo
pa3IUYHBIM ~ [pPU3HAKaM, BBIMOJHIATH  HEOOXOJUMBIE

JOIIOJTHUTCIIbHBIC ITIOCTPOCHHUA
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YMeHue  omepupoBaTh  MOHSATHSAMH:  JTBH)KCHHE B
NPOCTPAHCTBE, MapajUICIbHBIA MEPEeHOC, CUMMETpHUS Ha
TUTOCKOCTH ¥ B TIPOCTPAHCTBE, MOBOPOT, peoOpa3oBaHue
nofo0usi, TomoOHBIe GUTYPHI, YMEHHE paclio3HaBaTh
paBHBIC U TMOJAOOHBIE (DUTYPHI, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUUYCCKHE
OTHOWIEHHWS ~ TIPU  pEIICHHH  3a/1a4;,  HaXOIUTh
TCOMETPUYCCKUE BEIMYMHBI (IJIMHA, YroJ, IUIONIA[b,
00bEéM) TpHM pEmIeHWH 3a7a4 M3 JAPYTUX YYCOHBIX
NPEJMETOB M W3 PeallbHOW JKU3HU; YMEHHE BBIYUCIIATH
TFCOMETPUYCCKUE BEJIMYUHBI (IJIMHA, YroJI, IUIONIA[b,
00BEM, TUIOIIAb MMOBEPXHOCTH), HMCIOJB3YS H3Y4YCHHBIC
(GOpMYIIBI U METOIBI, B TOM YHCJIC: TUIOIIAb IOBEPXHOCTH
MUpaMUJIbl, IPU3MBI, KOHYCA, HMIMHAPA, TIOMAIs cepsl;
00béM  Kyba, TPSMOYTOJILHOTO  MapaulelNienuIesa,
NUpaMubl, MPU3MBL, LUWIHHIpPA, KOHYCa, IIapa; YMEHHE

HAXOJIUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYD

12

YMmenue OIeprUpoOBaThH IIOHATHUAMU: npAMOYTroJibHas
CUCTCMa KOOpJAWHAT, BCKTOP, KOOPAMHATBI TOYKH,

KOOpAWHATBI BCKTOpa, CyMMa BCKTOPOB, HNPOU3BCIACHUC




BEKTOpa Ha 4YHUCIO, pa3lioKeHHE BEKTOpa Mo Oaswucy,
CKASIPHOE TMPOU3BEICHUE, BEKTOPHOE IIPOU3BE/ICHUE,
YroJl MEXKJIYy BEKTOpaMH; YMEHHE  MCIIOJb30BaTh
BEKTOPHbIH M KOOPJIWHATHBIA METOA [UISl PELICHUs
FeOMETPUUECKUX 3aJa4 W 3aJa4 JpYruxX ydeOHBIX

IIPEAMETOB

13

YMeHue BbIOMpATh MOAXOAAIIUN METOM Ui PEIICHHS
3a/1a4y; IOHUMAaHUE 3HAYUMOCTH MAaTEMAaTUKHU B U3y4YCHUU
OPUPOJIHBIX M OOLIECTBEHHBIX IPOLECCOB U SIBJICHUI;
YMEHHUE PACIIO3HABATh IPOSIBICHUE 3aKOHOB MAaTEMaTHKH
B HCKYCCTBE, yMeHue IIPUBOJUTH IIPUMEPBI
MAaTE€MaTHYECKUX OTKPBITHM POCCUMCKOM M MHMPOBOU

MAaTeMaTH4eCKON HAyKH




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

Kox

Hp0BepﬂeMLIﬁaﬂeMeHTcouepmaﬂuﬂ

1 Yuciia ¥ BEIYMCIEHUS

11 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECSATHYHBIE JAPOOH, TPOICHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ 1ensiM ToKazaresneM. CTeNeHb C pPalMOHAIBHBIM TIOKa3aTeleM.
. CpoiicTBacTeneH!

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. JlecaTnynbie 1 HaTypaibHbIE JOrapudMbl

JleiictButenbHple  4Hucia. Apudmerndeckue omepanuud ¢ JCHCTBUTEITbHBIMU
1.7 gucnamu.  [IpuOMMmKEHHBICBBIYNCIICHUS,  MPABHJIAOKPYIIICHHS, TNPHUKUAKA U
OIICHKapEe3yJIbTaTaBbIYMCIICHUIA

1.8 [IpeoOpa3oBaHUEBLIPAXKEH I

1.9 KomruiekcHbieunciia
2 YpaBHEHUS U HEPABEHCTBA

2.1 Lenbie u ApoOHO-paIMOHAIBHBIC YPaBHEHUS

2.2 HppauroHansHbIeypaBHEHUS]

2.3 TpuUroHOMeTpUUECKUEYPABHEHUS

2.4 [Toka3zaTenbHbIC U JOTapUPMHUCCKICYPABHEHHUSI

2.5 Lenbie u ApoOHO-paIMOHATBHBIC HEPABEHCTBA

2.6 HppauroHaisHbEIEHEPABEHCTBA

2.7 [Toka3zaTenpHbIC U JOTapUPMHUUCCKUCHEPABCHCTBA

2.8 TpuronomerpuyeckrueHepaBeHCTBA

2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB

2.10 VYpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu

211 Marpuua cucteMbl JMHEHHBIX ypaBHEHUH. Onpeaenurenb MaTpUIbI
3 ®yukuuu U rpaQuKm

3.1 Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHBIE




¢bynkuuu. Yérneie n Heu€tHeie GyHkuuu. IlepuoanueckuedyHkuuu

OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.

[IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, HX CBOWCTBA U Tpa(uKH
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITociienoBaTeIbHOCTH, CIOCOOBI3aJaHHIOCIIEI0BATEILHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyina CII0KHBIX MPOIIEHTOB
4 HauvanamatemarndeckoroaHaimsa
4.1 [IpousBonnas ¢pynkuun. [Ipou3BoaHbIE F€MEHTAPHBIX PYHKIIMH
[IpumeHeHre NTPOU3BOAHONM K HCCIENOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 SKCTPEMYMBI. Haxox1eHrueHan0oIIbIIero u
HaMMEHbBIIETO3HAYCHIS(PYHKIIMMHAOTPE3KE
4.3 IMepBooGpasuas. Murerpan
S MHoKecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 Onucare/bHasACTaTUCTHKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 Teomerpus
7.1 @DUrypeIHaIIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTHBPAIICHHSI
7.5 KoopauHats! 1 BEKTOPBI
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