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IMNOACHHUTEJ/IbHAA 3AIIMCKA

[eomeTpus sBAdeTCA OAHHWM M3 6a30BBIX KypCOB Ha ypOBHEe CpeJiHEro O0OIero
00pa3oBaHHU{, TaK Kak obecriedMBaeT BO3MOXXHOCTb U3y4eHUS AUCLUIIIIMH eCTeCTBEHHO-
HAay4YHOM HaNpaBJIEHHOCTHU U NpeJMeTOB I'YMaHUTAPHOTO LHUKJA. [I0CKOJIBbKY Jloru4yeckoe
MbllJIeHHe, ¢(opMUpyeMOe I@pU HU3y4YeHUM OOydarollMMHUCAd NOHATUHWHBIX OCHOB
reoOMeTpUM, INpPHU [J0OKasaTeJbCTBe TeOpeM U IOCTPOEHUH LENOYKH JIOTHYEeCKUX
yTBEPXK/JeHUU NIPU pellieHUH reoMeTpPUYeCKUX 3a/lady, YMeHHUe BbIIBUTaTh U ONpOBepraTh
TMIIOTe3bl HEeNOCPEACTBEHHO HCINOJIb3YIOTCS NPHU PelleHUH 3a/a4 eCTeCTBEHHO-HAy4YHOr 0
LJMKJIa, B YaCTHOCTHU PU3UYECKUX 3a7aY.

[lesb ocBoeHUS NporpaMMbl yuye6HOro Kypca «['eomeTpusi» Ha yriy6JéHHOM ypOBHe
- pa3BUTHe WHJWBUAYAIbHBIX CIIOCOOHOCTEN OOy4YaroLIUXCA NPU U3y4eHUU TeOMeTpHUH,
KaK COCTaBJsOIIENd MpeAMeTHOM o6JsiacTh «MaTeMaThka W UHpOpMaTHKa» uepe3
obecrieueHMe BO3MOXXHOCTU NpPUOOpETEeHHWS] W UCHO0JIb30BaHUs 0OoJjiee TIYyOOKUX
reoMeTpUYecKUX 3HAaHUW U JleMCTBUH, cnelquPUYHBIX TeOMEeTPUH, U HeOOXOAUMBIX AJIs
yCHeuHoro mnpo¢geccMoHaJbHOTO 00pa30BaHMUsl, CBA3aHHOIO C HCIOJIb30BaHUEM
MaTeMaTHUKH.

[IpyopuTeTHBIMU 33Jla4yaMMU Kypca TeOMeTpUM Ha YIJAyO6JEHHOM YpOBHE,
pacIMpPAILMMY U YyCUIUBAKOLIMMHU Kypc 6a30BOr0 YPOBHS, ABJISIIOTCS:

paclipeHve MNpeJCTaBJeHUs O TeOMEeTPUM KaK 4YacTh MUPOBOW KYJbTYpbl M
dbopMHpoBaHHe 0CO3HAHUA B3aMOCBSA31 FeOMETPUH C OKPY>KalOLUM MUPOM;

dbopMupoOBaHUe NpeACTaBJeHUS O NPOCTPAHCTBEHHbIX PUrypax KaK O BaXKHEHLIMX
MaTeMaTH4YeCKUX MOJesf1X, NO3BOJIAMIMX ONUCbIBAaTb W HU3y4daTb pa3Hble SABJIEHUA
OKpy»Kallllero MHUpa, 3HaHWe MNOHATUWHOrO amnmaparta o paszeny «CTepeoMeTpusi»
y4yebHOro Kypca reoMeTpHH;

bopMUpoBaHHe yMeHMsl BJaZeTb OCHOBHBIMM INMOHATHSMHU O MPOCTPAHCTBEHHBIX
durypax 1 KX OCHOBHbBIMM CBOMCTBAaMHU, 3HaHUe TeopeM, pOpPMyJ1 U YMEeHHUEe UX IPUMEHSATh,
YMeHHUs 0Ka3blBaTb TeOPEMbl U HAXOAUTb HECTAaHAAPTHBIE CIIOCOOBI pellleHus 3a/1ay;

dbopMupoBaHHe YMeHUS paclio3HaBaTh Ha yepTeXax, MOJeJAX U B peaJlbHOM MHUpe
MHOTOIPaHHMKH U TeJla BpallleHUsl, KOHCTPYUPOBaTh reOMeTpUYeCcKHe MOJIeJIH;

dbopMupoOBaHHE NOHMMAHUS BO3MOXXHOCTH aKCUOMATH4YeCKOr0 IOCTPOEHUs
MaTeMaTU4YeCKUX Teopuld, ¢QopMUpPOBaHUE NOHHMAaHUA pOJM AKCMOMATUKU MpHU
NPpOBEJleHUU PaCCyKIeHUN;

dbopMHpoBaHUe YMeHUs BJIaleTh MeTOJaMU [l0Ka3aTeIbCTB U aJITOPUTMOB pelleHUs,
yMeHUsl UX NPUMEHSATb, NMPOBOAUTH JOKa3aTesbHble PACCYyXJeHUS B XOJle pelLleHUsd
CTepeoMeTpHUYeCKUX 3aJlad M 3aZlad C NpaKTUYeCKHM cojep:kaHueM, $opMHpOBaHHe
Ipe/CTaBJeHUs 0 HeOOXOJUMOCTH J0Ka3aTeJbCTB NPU O0OGOCHOBAaHUM MaTeMaTH4YeCKHUX
yTBEpP>KJEeHHUU U POJIM aKCHOMAaTUKU B IPOBEJIeHUHU e IYKTUBHBIX PACCYKeHUH;

pa3BUTHE U COBEPIIEHCTBOBAHUE MHTEJJIEKTYaJbHbIX U TBOPYECKUX CIIOCOOHOCTEN
06y4aroIMxcs, N03HaBaTeJIbHON aKTUBHOCTH, UCCJIe/J0BAaTeIbCKUX YMEHUN, KPUTUYHOCTH
MBILJIEHUS, UHTepeca K U3y4eHUI0 TeOMeTPUH;

dbopMrpoBaHUe PYHKLIMOHAJBHON IPaMOTHOCTH, peJieBaHTHON reOMeTpUU: YMeHUs
pacrno3HaBaThb NPOSIBJIEHUS TeOMeTPUYEeCKUX MOHATUM, 00beKTOB U 3aKOHOMEPHOCTEN B
peasbHbIX >KM3HEHHbIX CUTYyalMsX M INPU HU3YYEeHUH [JPYTrUX Yy4eOHBIX MpeJMeTOB,



NpOSIBJIEHUS] 3aBUCMMOCTEN M 3aKOHOMEPHOCTEN, MOJIeJITMPOBAHUSI PeaibHbIX CUTYyalUi,
YCC/Ie/IOBaHUs MOCTPOEHHBIX MOJIeJIel, UHTepIpeTaIlUH MOJTyYeHHbIX Pe3yJIbTaTOB.

OCHOBHBIMM COJiepKaTeJbHbIMU JUHUSIMU ydyeOHOro Kypca «['eomeTpus» B 10-11
KJ1accax aBasAOTCS: «[IpsiMble U TJIOCKOCTH B MPOCTPAHCTBe», «MHOTOrpaHHUKW», «Tesa
BpallleHUsA», «BeKTOpbI U KOOPJHUHATHI B IPOCTPAHCTBEY, «/IBUKEHUSA B IPOCTPAHCTBEY.

CoopmyauposanHoe Bo PI'OC COO TpeboBaHUE «YMETH OMEPUPOBATH NOHATHUSIMUY,
peJieBaHTHBIMKM TeOMETPUM Ha Yray6/EéHHOM ypoBHe o60ydeHus B 10-11 kuaccax,
OTHOCUTCSI KO BCEM COJiep>KaTeJIbHbIM JIMHHUSAM y4e6HOro Kypca, a (GopMHpOBaHHE
JIOTUYEeCKUX YMEHUH paclipe/iesisieTcsl He TOJIbKO MO CoJiep:KaTeJIbHbIM JIMHUSM, HO U 1O
rogaM o6ydyeHus. CopaepkaHue 00pa3oBaHUs], COOTBETCTByIOlLee MpPeJMeTHBIM
pe3yJsbTaTaM ocBoeHus PefiepabHON paboyel MporpaMMbl, pacnpee€HHbIM 10 rojaM
00y4yeHHUs], CTPYKTYPUPOBAHO TakKUM 006pa3oM, UYTOObl KO BCEM OCHOBHBIM,
NPUHUUIMAJIBHBIM BOpOcaM obyyaroliyecs: 06palajauch HEOJHOKPATHO. ITO MO3BOJISIET
OpTraHU30BaTh OBJIAJIEHUE eOMEeTPUIYECKUMHU MOHATUAMU U HAaBbIKAMHU OC/I€/I0BATENbHO
U TOCTyNaTesJbHO, C COOJIIOJleHUeM NpUHLMUIA NPEeMCTBEHHOCTH, a HOBble 3HaHHUS
BKJIIOYATh B OOIIYI0 CUCTEMY reOMeTPHUYECKUX MpeCTaBJeHUN 00y4arIUXCsl, pacinupsis
Y yrJy6sisis e€, 06pa3ysl NpoYHble MHOXKEeCTBEHHbIE CBSI3H.

[Tepexo/ K U3y4YeHUIO TeOMETPHUU HA YTIYO6JIEHHOM YPOBHE MO3BOJISIET:

co3/aTh ycaoBUs s aubdepeHaluu o6ydeHus, MOCTPOeHUs1 MHAMBUYalbHbIX
o6pa3oBaTeJbHbIX MpPOTpaMM, 00ecneYyduThb YrJayO0JEHHOE H3yYeHUe TeOMeTpUM Kak
cocTaBJsilolLEeN yuebHOro npeagMeTa «MaTeMaTHKay;

NO/ATOTOBUTH OOYYAIOIIUXCS K MPOJO/KEHUID H3y4YeHHs] MaTeMaTHKH C YYETOM
BbIOOpa Oyaymed mnpodeccuu, obecrnedyrdBass IMPEEMCTBEHHOCTb MeXJy OOIIMM U
npodeccuoHaIbHbIM 0O0pa30BaHUEM.

Ha nsy4eHue yye6Horo Kypca «['eoMeTpusi» Ha yriy6J1EHHOM YpoBHe oTBoAUTCA 204
yaca: B 10 ksacce - 102 yaca (3 yaca B Hezesiro), B 11 ki1acce - 102 yaca (3 yaca B HeJieJito).



COAEPKAHHUE OBYYEHHA
10 KJIACC

IIpsAMBIE ¥ VIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TNOHATHA cTepeoMeTpud. Toyka, mpsaMas, MJIOCKOCTb, NPOCTPAHCTBO.
[TonATHe 06 akCMOMATU4YECKOM MOCTPOEHUU CTepeOMeTPHUU: aKCUOMBbI CTEPEOMETPUH U
C/IeICTBUS U3 HUX.

BsauMHoe  pacnoJsioxkeHUWe INpAMBIX B I[POCTPAHCTBE:  IepeceKaroliuecH,
napaJijieJibHble U CKpeljyBawuipecsd npsMble. [IpU3HaKM CKpelMBAOIUXCA NPSAMBIX.
[lapa/ieIBHOCTE NMPAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE: NapasjesibHble NpsAMble B
IPOCTPAHCTBe, MapalJIeJIbHOCTb TPEX NPAMBIX, apajeJIbHOCTh NPAMOU U IJIOCKOCTH.
[lapansienbHOe M LieHTpaJbHOEe NpPOEKTHpPOBaHHe, H3060pakeHHe ¢uryp. OcHOBHbIe
CBOWMCTBAa IHapaJsl/leJIbHOr0 NpOeKTUpoBaHUA. M306pakeHue ¢uryp B mNapasje/bHOU
NPOEKLUHU. YTJIb] C COHANIPaBJIE€HHBbIMUA CTOPOHAMH, YTOJI MEXAY IPAMbBIMY B IIPOCTPAHCTBE.
[lapasseJIbHOCTD IJIOCKOCTEH: napaJijie/ibHble IIJIOCKOCTH, CBOMCTBA IHapaJsljle/IbHbIX
niockocted. [lpocTeimie NpoCTpaHCTBEeHHble QUIYpbl Ha IJIOCKOCTU: TeTpasJp,
napaJijiesjieniunes;, NoCTpoeHrue CeYeHUH.

[lepneHAMKY/IAPDHOCTD MNPAMOW Y IJIOCKOCTU: MepNeHAUKYJSpHble MpsMble B
IPOCTPAHCTBe, NpsAMble INapaJiie/ibHble U NepleHJUKYJIsApHble K IIJIOCKOCTH, NMPU3HAK
NepneHAUKYJAPHOCTH MPAMOW M IJIOCKOCTH, TeopeMa O NPSAMOM IepHeHAUKYIAPHON
IJIOCKOCTH. OpToroHajbHOoe INpoeKTHpoBaHHUe. llepneHAUKyAp M HaKJIOHHBIE:
paccTossHUe OT TOYKM [0 IVIOCKOCTH, PACCTOSAHHWE OT NMPAMOW [0 NJIOCKOCTH, NMPOEeKLUs
burypsnl Ha IJIOCKOCTb. [lepneHAUKYIAPHOCTD IIJIOCKOCTEH: NpU3HaAK
NeprneHAUKYJIAPHOCTH ABYX IJIOCKOCTeH. TeopeMa 0 Tpéx nepneHAuKyJIgpax.

Yrael B NpOCTpaHCTBe: YyroJl MexAy NpsSAMOM M IJIOCKOCTbIO, JBYTPAaHHBIM YroJ,
JIMHEMHBIN yroJl JBYTCPAaHHOrO yrJa. TpEéXrpaHHbIA M MHOTOTpaHHble yribl. CBOMCTBa
IJIOCKMX YIJIOB MHOrorpaHHoro yrJsia. CBOWCTBa IVIOCKMX M /[BYIPaHHBIX YIJIOB
TPEXTPAHHOTO yrJja. TeopeMbl KOCUHYCOB U CUHYCOB JiJIl TPEXTPAHHOrO yrJa.

MHoOrorpaHHMKH

Buabl MHOTOTpaHHUKOB, pa3BEpPTKA MHOTOrpaHHUKa. [I[py3Ma: n-yrosbHaa npusma,
npsiMasg W HaKJOHHasd INpu3Mbl, OOKOBasfd U TIOJIHasg [OBEPXHOCTb MPU3MBI.
[Tapassenenunef, NpAMOYroJIbHbIM Napasijesenunes U ero cBoMcTBa. Kpatyauive nytu
Ha IIOBEpXHOCTM MHOrOorpaHHuka. Teopema DOJuJepa. [lpocTpaHcTBeHHasd TeopeMa
[Iudaropa. [lupamuga: n-yrosbHasgi nNupamMujia, MpaBUJibHass U yCedyéHHas MNHUPAMU/IbL.
CBoiicTBa pébep M OOKOBBIX TIpaHel MpaBWIbHOW mnUpamMubl. [IpaBU/IbHBIE
MHOTOTPAaHHUKHU: INpaBUJbHAsA IIpuM3Ma M IpaBWIbHAasA MHUpaMUJa, IpaBUJIbHAA
TpeyroJibHas NMUpaMHJa U NpaBUJIbHBINA TeTpasAp, Kyb. [IpejcTaBieHre 0 MpaBUJIbHBIX
MHOTOTPaHHUKAX: OKTa3/p, AOAEKA3p U UKOCA3AP.

BbluKciieHMe 3/71eMeHTOB MHOIOTPAaHHUKOB: pé6pa, AuaroHauu, yribel. [lnomagb
OOKOBOW MOBEPXHOCTU U MOJHOUW MOBEPXHOCTU MNPSIMOUM MPU3MBI, MJOIIAJb OCHOBAaHUH,
TeopeMa O 60KOBOM MOBEPXHOCTH NMPSAMOW Npu3MBbL. [l01masb 60KOBOM NOBEPXHOCTH U
IIOBEPXHOCTH NPABUJIbHOU IMPaMU/ibl, TeOpeMa O IJIOILA AU YCeYEHHON NMPaMU/bl.



CuMMeTpuA B IPOCTPAHCTBE. JJIEMEHTbl CHMMETPUH NIPABUJIbHBIX MHOIOIPAaHHUKOB.
CuMMeTpud B IPAaBUJIbHOM MHOTOTPDaHHHUKe: CUMMeTpUs MapaJsljesienunesia, CHMMeTpUs
NPaBUJIBHBIX IPU3M, CAMMETpPHUA IPaBUJIBHOU NUPAMHU/bI.

BeKTOpbl 1 KOOpAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOD, AJIMHA HEHYJIEBOI'O BEKTOPa,
BEKTOPbI KOJIJIMHeapHble, COHallpaBJeHHble U IPOTUBOII0JI0HO HallpaBJeHHble BEKTOPBI.
PaBeHCTBO BeKTOpOB. [[eCTBUA C BEKTOPAMHU: CJIOKEHHEe U BbIYUTAHHE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOpPOB, YMHOXXeHHe BeKTOopa Ha 4ucjo. CBOMCTBA CJIOXKEHUS BEKTOPOB.
CBolicTBa YMHOXXEeHHA BeKTOopa Ha 4yuciao. [loHATHe KOMIJIaHapHble BeKTOpHI. [Ipu3Hak
KOMIIJIAHAPHOCTU TPEX BeKTOpoB. [IpaBuiio nmapasienenuneza. Teopema o pasioXeHUU
BEKTOpa N0 TPEM HEKOMILJIaHapHBIM BeKTopaM. lIpsAaMoyrosibHad cucteMa KOOpAWHAT B
npocrpadHcTtBe. KoopauHaTtbl BekTopa. CBA3b MeXJy KOOpAMHATaMM BeKTOpa H
KOOPAMHATaMHU TOYEK. YT0JI Mexy BeKTopaMu. CKa/iApHOe Ipor3BeileHHe BEKTOPOB.

11 KJIACC

Tes1a BpaleHus

[ToHATHA: LUIMHAPUYECKas NOBEPXHOCTb, KOHUYeCKasi TOBEPXHOCTb, chpepHuyecKas
IIOBEPXHOCTBb, 06pasymwlire nopepxHocTer. Tesa BpalleHUsA: UUJIUHAD, KOHYC, YCe4YE€HHbIN
KOHYC, cpepa, ap. BsauMHoe pacnosioxeHne chephl U JIOCKOCTH, KacaTesbHas JIOCKOCTh
K cpepe. M3006paxkeHue TeJs BpallleHUs Ha IJIOCKOCTU. Pa3BépTka LMJIMH/ApPA U KOHYcA.
CumMeTpus chepsl U mapa.

061béM. OcHOBHBIE CBOMCTBA 00bEMOB Tes. TeopemMa 06 06bEMe NPSIMOYTOJbHOTO
napaJijiesienuinesa v caecTBUsA U3 Heé. 06 bEM NMPSAMOMN M HAKJIOHHOM NPU3MBbI, LUJIUH/PA,
nMpaMubl U KoHyca. O6b€M 11apa U 1apoBOro CerMeHTa.

KoM6uHauuu Tes BpalleHUs1 U MHOTOTPaHHUKOB. [Ipu3Ma, BnMcaHHAs B LIUJIKMHAD,
onucaHHas 0K0JI0 [UANHAPa. [lepeceyenue chepsl U mapa ¢ nJ0cKocTbio. Kacanue mapa u
chepbl maockocThbio. [loHSITHE MHOrorpaHHHKa, ONHWCAHHOTO OKOJIO cdepsl, cdepsl,
BIIMCAHHOM B MHOTOIPAaHHHUK UJIU TeJIO BpalLlleHHUH.

[l1o1ab MOBEPXHOCTU LIUJAUHAPA, KOHYCA, IJI01a/lb chephl U e€ yacTteld. [logobue B
npoctpaHcTBe. OTHolleHMe O6BEMOB, MJOLIAZiled MOBEPXHOCTeW MOJOOHBIX QUryp.
[Ipeob6paszoBanue nopobus, roMmoTeTus. PemieHre 3a/ja4 Ha NJIOCKOCTH € UCNIOJIb30BAaHUEM
CTepeoMeTpHUYeCKUX METO/0B.

[locTpoeHre ceyeHUMM MHOIOTPAaHHHUKOB M TeJl BpallleHUs: CedyeHUs LUJIMHJpaA
(mapaJjiiesbHO Y MepneHUKYJISPHO 0CH), CeueHUs KOHyca (MmapaJjiieJibHble OCHOBAaHHUIO U
NpOXoJsliue 4yepe3 BepLIMHY), CedeHUA LIapa, MeTOJbl NMOCTPOEHUS CeYeHUH: MeTOo[,
CJ1e[J0B, METO/, BHYTPEHHEr 0 IPOeKTUPOBAHHUA, METO/, lIepeHO0ca CeKyIler MJI0CKOCTH.

BeKTOpbI 1 KOOPpAUHATHI B IPOCTPAHCTBE

BekTopbl B mnpoctpaHcTBe. Onepaunuu HaJ, BeKTOpaMU. BeKTOpHoe yMHOXeHHe
BeKTOpoB. CBOKMCTBa BEKTOPHOr0 yMHOXeHHUd. [IpsaMoyrosbHasi cucTeMa KOOpJAHUHAT B
npoctpaHcTBe. KoopanHaTel BekTopa. PasnoxeHune BekTopa mo 6a3sucy. KoopauHaTHO-
BEKTOPHBIN MeTOJ, [IPU pellieHUU reoMeTpUYeCcKUX 3aay.

JBUKeHHUsA B IPOCTPAHCTBE

JBuxeHus npoctpaHcTBa. OToO6pakeHUs1. J|BUxKeHUsI U paBeHCTBO ¢puryp. O6mue
CBOWMCTBA [IBMXKeHHMU. Buabl [BMXXeHHMU: Mapa/ule/IbHbIM I€peHoC, LeHTpabHasd



CUMMeTpHs, 3epKajJbHasd CHUMMeTpHs, MOBOPOT BOKpYr npsaMoi. [Ipeobpa3oBaHus
nogo6us. [Ipsamas u chepa Iitnepa.



IIVTAHUPYEMbBIE PE3YJIbTATbI OCBOEHHA YYEBHOI'O KYPCA «TEOMETPHA»
(YTJIYBJIEHHBIY YPOBEHbB) HA YPOBHE CPEJIHET'O OBIIIETO OBPA30OBAHUSA

JINYHOCTHBIE PE3YJ/IbTATHI

1) rpa:xKJaHCKoOe BOCIUTaHUe:

cPOpPMHUPOBAHHOCTb TPAXKJAHCKOM MO3ULMM 00y4yawllerocsi Kak aKTHUBHOIO M
OTBETCTBEHHOI'O 4JIeHa POCCUUMCKOro O0OIecTBa, NpeJcTaBJeHHe O MaTeMaTH4YeCKHUX
OCHOBaxX (QYHKLIMOHUPOBAHUS Pa3JIMYHBIX CTPYKTYD, ABJEHUH, NpoLefyp TPaKJAaHCKOIo
obuiecTtBa (BbIOOPHBI, ONMPOCHI U APYyroe), yMeHHe B3aUMOJEWCTBOBATh C COLMAJbHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIMAMHU U HAa3HAUYEHUEM;

2) naTpuoTUYECKOEe BOCIIUTAHHUE:

cPOpPMUPOBAHHOCTb POCCUMCKOM TIpPaXKJAaHCKOM MJAEHTUYHOCTH, YBAXKEHUSA K
IpPOLIJIOMY M HACTOAIeMy POCCUHMCKOM MaTeMaTHUKH, LIeHHOCTHOe OTHOLIeHHe K
JOCTUKEHUSAM POCCHUMCKHUX MaTeMaTHKOB M POCCHUMCKOM MaTeMaTU4eCKOW IIKOJIbI,
MCII0JIb30BaHMe 3TUX JOCTHXKEHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cpepax IKOHOMUKH;

3) AYyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHMWE [YXOBHbIX LIEHHOCTEW POCCUMCKOIO HapoAa, CPOpPMHUPOBAHHOCTb
HPAaBCTBEHHOIO CO3HAHMUA, 3THUYECKOr0 IMOBeJleHUs, CBA3aHHOTO C MpPaKTUYECKUM
IpYMeHeHUeM JJOCTHKEHU M HAYKU U [lesTeJIbHOCTbI0 Y4€HOT 0, 0CO3HaHKe JIMYHOT 0 BKJIaZa
B IIOCTPOEHME YCTOMYHMBOTO OyAyIIero;

4) scTeTUYeCKOE BOCIUTAHHUE:

3CTeTUYeCKOoe OTHOIIeHWe K MHUpy, BKJIKOYasAd I3CTETUKYy MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEeH, OOBEKTOB, 3ajlay, pEelIeHUN, pacCyKJeHUH, BOCIPHUUMUYMBOCTbL K
MaTeMaTH4YeCKHUM aclleKTaM pas3/IMYHbIX BUI0B UCKYCCTBa;

5) pusuyeckoe BOCIMTAHHUE:

cPOPMUPOBAHHOCTb YMeHHUS NPHUMEHATb MaTeMaTU4YeCKUue 3HaHUA B HHTepecax
3/10POBOro U 6€30MacHOro 06pasa *KU3HH, OTBETCTBEHHOE OTHOIIEHHEe K CBOEMY 3/J0POBbIO
(3mopoBoe mnMTaHWe, COAJAHCHPOBAHHBIM pEXHUM 3aHATUW U OTAbIXa, peryJispHas
dur3nyeckas aKTUBHOCTB), pU3UYeCKOe COBepLIEeHCTBOBaHME NPHU 3aHATHUAX CHOPTHUBHO-
03/10POBUTEJIbHOU 1€ TeJIbHOCThIO;

6) TpyAOBOE BOCIUTAHHE:

TOTOBHOCTb K TPYyJY, OCO3HaHUe LIeHHOCTU TPYJAO0JII0OUs, UHTEpPeC K pasJU4YHbIM
cpepam npodeccUOHANBHON [ieATEeNbHOCTH, CBA3aHHBIM C MaTeMaTUKOW U eé
NpUJIOKEHUSIMH, YMEHME COBepllaTh OCO3HAHHbIA BbIOOp Oyayuied mnpodeccuu U
peasu30BbIBaTb COOCTBEHHble >XU3HEHHble IJIaHbl, TOTOBHOCTb M CIIOCOOHOCTb K
MaTeMaTU4eCKOMy OOpa30BaHUI0 U CaMOOOpPA30BAaHUIO Ha MPOTSXKEHUU BCEW KU3HH,
TOTOBHOCTb K aKTMBHOMY Y4YacTHIO B pelleHHWM NpPaKTHUYeCKUX 3a/ja4 MaTeMaTH4eCKOH
HanpaBJIEeHHOCTY;

7) 3K0J10ru4ecKoe BOCIIUTaHHUe:

cPOPMUPOBAHHOCTb IKOJOTUYECKON KYJIbTYpbl, IOHUMaHWe BJIUSAHUSA COLMAJIBHO-
3KOHOMMYECKHUX INPOLIEeCCOB HA COCTOSIHUE NMPUPOAHOM U COLMAJBHOU Cpe/ibl, 0CO3HAHHUE
I7100a/bHOTO  XapaKTepa 3KOJOTMYECKHMX Npo6seM, OpUeHTaluUsl Ha NpUMeHeHHe
MaTeMaTU4YeCKUX 3HaHUW /[Js pelleHUMs 3aJad B 00JIaCTH OKpyXawlleld cpejbl,



IJIJAaHUPOBAaHUE IMOCTYNKOB U OLEHKH HUX BO3MOXHBIX NOCJEACTBUM [Jf OKpyXKarwlen
cpenbl;

8) HeHHOCTH Hay4YHOr0 NO3HAHHUA:

cpOpMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKU U OOIeCTBEHHOM NPAKTHUKH, TOHMMaHHe MaTeMaTHU4YeCKOM HayKHU Kak
chepbl YesI0BeYECKOH J1esITE/IbHOCTH, ITANOB €€ Pa3BUTHUSA U 3HAYUMOCTH JJsl Pa3BUTUSA
LIMBUJIN3allUY, OBJIaleHHe S3bIKOM MaTeMaTHUKM U MaTeMaTH4YeCKOM KyJbTYpoH Kak
CPeACTBOM MO3HAHUS MUPA, FOTOBHOCTb OCYILECTBJATh NIPOEKTHYIO U UCC/IeL0BATEbCKYIO
JleTeJIbHOCTb UHAMBU/Iya/IbHO U B IPYIIIE.

METANPEAMETHBIE PE3YJ/IbTATbI

ITo3HaBaTe /IbHbIe YHUBeEpcaibHbIE yUYeOHbIE AeliCTBUA

Bba3oBble joruyeckme JeuCcTBUs:

BBIABJATh M XapaKTepHU30BaTb CylLleCTBEHHble TpPU3HAKM MaTeMaTHYeCKHUX
06'bEKTOB, MOHATUH, OTHOLIEHUH MeXJy MNOHATHUSAMH, GOPMYJHPOBATH ONpe/eseHus
NOHATHH, YCTaHABJMBAaThb CylleCTBEHHbIM NpPU3HAK KJIacCMPUKALMM, OCHOBAHUA [Js
0060011leHUsI U CpPAaBHEHUS1, KPUTEPUHU IPOBOJUMOI0 aHA/IN33;

BOCIPUHUMATb, GOPMYJIMPOBATh U IPe0OPa30BbIBATh CYXKJeHUSA: YTBEPAUTEbHbIE
Y OTpULATE/IbHBIE, EJUHUYHBIE, YACTHBIE U 0OILHE, YCIOBHBIE;

BBIABJIAATh MaTeMaTUYeCKHe 3aKOHOMEpPHOCTH, B3aUMOCBSI3M W NPOTUBOpEYHs B
dakTax, JaHHBIX, HAOIIOJEHUSX U YTBEPXKAEHHUAX, NTpeAiaraTb KPUTEPUHU J1J1s1 BbISIBJIEHUS
3aKOHOMEPHOCTeN U NPOTHUBOPEYUH;

JleJ1IaTh BbIBO/bI C MCII0JIb30BAaHHWEM 3aKOHOB JIOTUKH, e [lyKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKJII0UeHUH 110 aHa/IOTUH;

IPOBOAUTL CaMOCTOATEJbHO J[i0OKa3aTeJbCTBAa MaTeMaTU4YeCKUX YyTBepXKAeHUH
(npsiMble 1 OT NPOTHUBHOIO), BbICTPAUBATh apTyMEHTALUIO, NPUBOJUTbL NpPUMEPHI U
KOHTPIPHUMEpPHI, 000CHOBBIBAaTb COGCTBEHHBIE CY>K/I€HUSI U BbIBO/bI;

BbIOMPATh CINOCOO pelleHHs Yy4eOHOUM 3a/jauu (CpaBHHMBATbh HECKOJIbKO BapUaHTOB
pelieHMs, BbIOUpaTh HauboJiee MOAXOAALMN C YYETOM CaMOCTOSITE/NbHO BblJeJeHHbIX
KpUTEpPUEB).

Bba3oBble Hcciea0BaTe/IbCKUE AeiiCTBUA:

MCIO0JIb30BaTh BONPOCHl KaK HCCAeOBAaTEJbCKUHA HHCTPYMEHT IO3HaHMUS,
dopMysMpoBaTh BONPOCHl, PUKCUPYWOLIHe NPOTUBOpeyHe, NMpo6JeMy, yCTaHABJIUBAThb
HCKOMOE U JlaHHOe, GOpMHPOBATh FMIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3ULHI0, MHEHUE;

IPOBOAUTL CAaMOCTOSITE/IbHO CIJIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCJIeJOBaHHUE IO
YCTAHOBJIEHUID 0COOGEHHOCTEM MaTeMaTHUYeCKOro O0O'beKTa, SBJIEHUs, MpoIiecca,
BbISIBJIEHUIO 3aBUCHMOCTeN Mex/ly 00 beKTaMy, SIBJIEHUSMH, IPOLeccaMy;

CaMoCTOSATe/IbHO (GOpMyJMpPOBaTh 0000ILEeHUS U BbIBOJbl 1O pe3yJbTaTaM
IpPOBeJEHHOr0 HAGJIIOJleHUs, MCC/IeOBaHUs, OLeHUBAThb JOCTOBEPHOCTb MOJyYeHHBIX
pe3yJIbTaTOB, BbIBOJIOB U 000011[eHUH;

IPOTHO3UPOBaTb BO3MOXKHOE pas3BUTHe Ipolecca, a TakXke BbIJABUraThb
Hpe/0JI0’KEeHUsI O €r0 Pa3BUTHHU B HOBBIX YCIOBHUSIX.

Pa6oTta c uHpopmanueit:



BBIABJIATH e GULUTHI MHPOpPMaILMH, JaHHBIX, HE0OX0JUMbIX J/I1 OTBETA HAa BOIIPOC U
JUI4 pelleHus 3a/1a4y;

BbIOMpaTh MHQPOpPMAlMI0O U3 HCTOYHHMKOB pas3/JIMYHBbIX THUIIOB, aHaJU3UpOBATh,
CUCTEMATHU3UPOBAaTb U HUHTEPIpPeTUPOBaTb WHPOpPMALMI0 pa3JUYHBIX BUAOB U POpM
npe/CcTaBJIeHU;

CTPYKTypUpOBaTb HHGQOpMaLUIO, MNpeACTaBJATb e€ B pas3JUuHbIX (QopMax,
WJLJIIOCTPUPOBATB rpadryecKy;

OLleHUBAaTh HaJ&XKHOCTb WMHQOpPMALUU IO CAaMOCTOATEJbHO CHOPMYJUPOBAHHBIM
KPUTEPHUSAM.

KoMMyHHMKaTHBHbIEe YyHHBepCa/IbHbIEe yYeGHbIe AeliCTBUA

OomieHue:

BOCIIPUHUMATb U GOpPMYy/IMPOBATh CyK/l€HUsI B COOTBETCTBHUH C yCJIOBUSAMHU U LieJISIMU
0611eHMUs, ICHO, TOYHO, TPAMOTHO BbIpaXkaThb CBOIO TOYKY 3peHHs B YCTHBIX U MUCbMEHHBIX
TEeKCTaX, [jJaBaTb MOSCHEHUs N0 XOJy pellleHus 3aJa4d, KOMMeHTUPOBATbh NOJy4eHHbIH
pe3y/bTarT;

B X0/ie 00Cy>/leHH1s 3a/jaBaThb BONPOCHI 10 CYILeCTBY 06CYX/aeMOoU TeMbl, IPO6JIEMBI,
pelaeMoi 3a/iauy, BbICKa3blBaTh H/ie€H, HalleJIeHHble HAa MOUCK pelleHHs], CONMOCTaBJIATh
CBOM CYXXJI€HUS C CY»KAEHUSAMHU JPYTUX YYaCTHUKOB Jhasiora, 06Hapy>KMBaTb pasjvdue U
CXOJCTBO IMO3ULUH, B KOppeKTHOM d¢opMe opMyaupoBaTh pas3HOIJACHsl, CBOU
BO3paXKeHMUS;

NpeJiCTaBJAATh pe3y/JbTaThl peLleHUs 3a/layM, OSKCIIePUMEHTa, HCCleJ0BaHUs,
IPOEKTA, CaMOCTOATEIbHO BbIOMpPATh GOpMaT BBICTYIIJIEHUS € YYETOM 3a/ja4 Ipe3eHTal U
Y 0COOEHHOCTEN ayJUTOPUH.

PerysTuBHbIe yHMBepca/IbHbIe y4eGHbIe AeHCTBUSA

CamoopraHnusanus:

COCTaBJIATH IJIaH, aJITOPUTM pellleHUs 3a/la4M, BbIOMpPATh CNOCO6 pelleHUsl C yYETOM
UMEIOLIMXCA PpecypcoB M  COOCTBEHHBIX BO3MOXHOCTeH, aprymMeHTHUpOBaTb U
KOPPEKTHUPOBATh BAPUAHTHI pellleHU ! C Y4éTOM HOBOM UHQOpMaIUH.

CaMOKOHTPOJIb, 3MOLMOHA/IbHbIA UHTEJ/JIEKT:

BJIa/leThb HaBbIKaMH{ I03HaBaTeJbHOU pedJieKCHMM KaK OCO3HAHHSA COBeplIaeMbIX
JleICTBUM W MBICJMTEJbHbIX IPOLLECCOB, WX pe3y/JbTaTOB, BJAJETb CHOCOOaMHU
CaMOIIpOBEPKH, CAaMOKOHTpPOJIA Ipolecca M pe3yJbTaTa pelleHUs MaTeMaTH4eCcKOn
3aJa4y;

npeABUAETb TPYAHOCTH, KOTOPbIe MOI'YT BOSHUKHYTB [IPU PeLlIeHUH 3a/Jla41, BHOCUTb
KOPPEKTUBBI B [leITeJIbHOCTb HAa OCHOBE HOBBIX OOCTOATEJIbCTB, JAHHbIX, HaWJEeHHBIX
OLIMGOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLleHUBATb COOTBETCTBHE pe3yJbTaTa LieJU U YCJAOBUAM, OOBACHATb NPUYMHBI
JIOCTHXKeHUS UM HelOCTHXKEeHUsl pe3yJIbTaTOB [eATeJbHOCTH, HaX0JUThb OIIUOKY, JaBaTh
OLIeHKY IPUOOPETEHHOMY ONBITY.

CoBMecTHasA AeATe/IbHOCTb:

NOHMUMAThb U UCMOJIb30BaTh IPpeUMYyIllecTBa KOMaHJHOW U UHAUBU/Ya/lbHON pPabOThI
IIpY pellleHUH y4eOHbIX 33/iay, IPUHUMATD LieJlb COBMECTHOU J1eTeJIbHOCTH, IIJIaHUPOBATh



OpraHMU3alUl0 COBMECTHOM paboThbl, pacnpejensaTb BHJAbl pPaboOT, J0roBapuBaThCH,
006CyKaTh IPOLECC U Pe3yJIbTaT paboThl, 06001[aTh MHEHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYMNINOBbIX ¢opMax paboThl (06CYykJeHHs, OOMeH MHEeHHUH,
«MO3TOBbIE HITYyPMbI» U UHbIE), BBIOJHATDH CBOIO 4YaCTh PabOThl U KOOPAUHHUPOBATH CBOU
JleCTBUSA C JPYTMMU 4J€eHaMU KOMaH/ibl, OLleHUBaTh KayeCTBO CBOEro BKJaJia B 0OIIMU
NPOAYKT M0 KPUTEPUAM, COOPMYJIUPOBAHHBIM yYaCTHUKAMH B3aUMO/1€CTBUS.

INPEAMETHBIE PE3YJ/IbTATDI

K konny 10 ky1acca o6yyarouuics Hay4YuTCs:

e (CBOGOJIHO ONeEpPUPOBATb OCHOBHBIMU NOHATHUSIMU CTEPEOMETPUM NPU pelleHUHU
3a/la4 ¥ NpoBeJleHUHU MaTeMaTHU4YeCKUX pacCyKAeHUH;

® [pUMEHATb aAKCHOMbl CTEpPeOMETPHUM U CJEACTBUA K3 HUX IPU pelleHUU
reoMeTpHUYeCcKHX 3a/ay;

e KkJaccHPUIMpPOBAaTh B3aMMHOE paClOJIOXKeHWe TMpPSAMBIX B IMPOCTPAHCTBE,
IIJIOCKOCTEN B IPOCTPAHCTBE, IPSAMBIX U NJIOCKOCTEHN B IPOCTPAHCTBE;

e (CBOOOJIHO ONEpUPOBATh MOHATHUSAMH, CB3AaHHBIMMU C YIJaMU B INPOCTPAHCTBE:
MeX/ly IPSIMbIMHU B IPOCTPAHCTBe, MEXAY NPAMOM U MJI0CKOCTHIO;

e (CBO0GOJIHO ONlepUPOBATh NOHATHUAMH, CBA3aHHBIMU C MHOI'OTPaHHUKAMUY;

e (BOGOJIHO paclo3HaBaTb OCHOBHbIE BH/Ibl MHOTOIPAaHHUKOB (IpM3Ma, NMpaMU/Aa,
NpsIMOYTOJIbHBIM NapaJiesienunes, Kyo);

e KJacCUPULIUPOBATb MHOTOIPAHHUKH, BbIOUPas OCHOBaHHUA /A1 KJacCuPUKaLUY;

e (CcBOGOJIHO ONlEpUPOBATb NOHATUSMHM, CBA3AaHHBIMU C CeYeHMEM MHOTOIPDAaHHUKOB
IJIOCKOCTBIO;

e BBINOJIHATH MApaJ/lle/IbHOe, LIeHTPAaJbHOE U OPTOTOHAJIbHOE NPOEKTHpPOBaHUE
buUryp Ha JIOCKOCTbD, BBINOJHATh U300paykeHUs1 PUIYyp Ha MJIOCKOCTH;

® CTPOUTb Ce4YeHUs MHOTOTPAaHHUKOB pa3JIMYHbIMU METOJaMH, BbINOJJHATb
(BBIHOCHBIE) IJIOCKHE YepTeXU W3 PHUCYHKOB NPOCTBIX 00bEMHBIX QUIYp: BUJ
CBepXy, COOKY, CHU3Y;

e BBIYMCIATH IJIOLIAJU TOBEPXHOCTEH MHOTOTPAaHHUKOB (Mpu3Ma, NUpaMuja),
reoMeTpUYeCcKHUX TeJl C IpUMeHeHneM GOpMyJI;

e (BOOOJHO ONepUpOBaThb MOHATUAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U
IJIOCKOCTb CUMMETPUH, LIEHTP, OCb U IJIOCKOCTb CUMMETPUHU QUTYPBI;

e (CBOOGOJHO oONepupoBaTb MOHATHUSAMY, COOTBETCTBYWOIIMMH BeKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH J|eCTBUA HAJl BEKTOPAMU;

e pelaTh 33/4a4YM Ha [J0Ka3aTeJbCTBO MaTEMAaTUYECKUX OTHOLUEHUH U HaX0XKAEeHHUe
reoMeTpUYECKUX BeJUYUH, NpPHUMEHAS HW3BeCTHble MeTOJbl IPU pelleHUU
MaTeMaTH4YeCKHUX 3a/ia4 OBBIIIEHHOTO U BbICOKOTO YPOBHS CJIOKHOCTH;

e [pUMeHATb IMpOCTelllhe MpOrpaMMHble CpeACTBAa U 3JIEKTPOHHO-
KOMMYHUKaIlMOHHbIE CUCTEMBI IPY peLlIeHUH CTepeoMeTpHUUeCKUX 3a/1aY;

e u3BJIeKaThb, [peoOpa3oBbIBaTb W HHTepPNpeTUPOBaTb HHPOpMALHUI0 O
IPOCTPAHCTBEHHbIX reOMeTpHUYeCKUX QUIypax, pe/iCTaBJEHHYIO Ha YepTexax U
PUCYHKaAX;



NPUMEHSATDH MOJIydeHHble 3HAaHUS Ha NMpPaKTHUKe: CPaBHUBATh M aHAJIM3UPOBATh
peasibHble CHUTyallUd, NMPUMEHSATb H3y4YeHHble MOHATHS B IMpollecce IOUCKa
pelieHHUs] MaTeMaTU4ecKM CHOPMyJUPOBAHHOW NpPO6JIeMbl, MOJeJMPOBATh
peasibHbIe CUTYallMU Ha SI3bIKE T€OMETPHH, UCCIeIOBATh MOCTPOEHHbIE MOJIEJU C
HCII0JIb30BAHWEM TeOMEeTPUYECKHUX MOHSATHM U TeopeM, amnmnapaTra aJjrebpsl,
peliaTh MpaKTHYeCKHe 33/layd, CBs3aHHble C HaXO0XKJEeHHUEM TeoMeTpPUYeCKUX
BeJINYUH;

MMeThb Mpe/ICTaBJeHUs1 06 OCHOBHBIX 3TallaX Pa3BUTHUS TeOMETPUU KaK COCTABHOM
yacTu GyHJAMEHTA PA3BUTHS TEXHOJIOTHH.

K koH1ty 11 kj1acca o6yJyarouuics Hay4YuTCs:

CBOOOJHO OMEpUPOBAThb MOHSTHUSIMH, CBfI3AHHBIMM C LUJIUHJPUYECKOH,
KOHUYeCKOH U chepruiecKoi NOBEPXHOCTSAMHU, 00 bSACHATb CIOCOOBI OJIyYeHUS;
ONepupoOBaThb MOHATHUSIMH, CBS3aHHBIMH C TeJAMH BpalleHUs: LUJIUHJPOM,
KOHycoM, chepou U mapom;

pacnosHaBaTb TeJsa BpalleHUs (LWJIMHAD, KOHYC, cdepa U 1ap) U OOBACHATH
Croco6bl NOJy4eHHUs TeJl BpalleHUs;

KJIaccUPULMPOBATh B3aUMHOE pacoJiokeHue chepbl U MJI0CKOCTY;

BBIYMCJIATh BEJIMYUHBI 371IEMEHTOB MHOIOTPAaHHUKOB U TeJl BpallleHUs], 00'bEMBI U
IJIOLA/IM TOBEPXHOCTEN MHOIOTPAaHHUKOB U TeJl BpallleHHs], TeOMeTPHUYECKUX TeJl
c npuMeHeHueM GOpPMY.JI;

CBOOOJJHO OINepUPOBaTh MOHATHUSAMH, CBSI3aHHBIMM C KOMOMHALUSAMHU TeJl
BpallleHUsT W MHOTOrPAaHHHUKOB: MHOTOTPAaHHUK, BIHCAaHHbIA B cbepy U
ONMMUCaHHbIN oKoJo cdepnl, cdepa, BNHCaHHAsA B MHOTOTPAaHHUK WJIM TeJO
BpalleHUSs;

BBIYMC/JIATh COOTHOLIEHHUS MeXJy IUIOIaAsMU IOBEepXHOCTed U 00béMaMu
MOJJOOHBIX TEJI;

rM300paxaTh U3ydyaeMble GUTYpPHI, BbINOJHATh (BBIHOCHbIE) MJIOCKUE YEPTEKU U3
PHCYHKOB IPOCTBIX 00'bEMHBIX QUTYP: BUJ, CBEPXY, COOKY, CHU3Y, CTPOUTb CEYeHHUS
TeJ BpallleHHUs;

u3BJIeKaTh, HWHTEpPIpeTHpPOBaTL M MpeoO6pa3oBbiBaThb HHPOpMALHI0 O
IPOCTPaHCTBEHHBIX reOMeTPUYECKUX PUTYpaX, IpeICTaBJeHHYI0 Ha YepTexax U
pHCYHKaX;

CBOOO/IHO ONlepUpPOBATh NOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATD OllepaliMy HaJi BEKTOpaMUy;

3a/1aBaTh IJIOCKOCTb ypaBHEHUEM B IEKapTOBOU CUCTeMe KOOP/IUHAT;

peulaTb reoMeTpUyYeckde 3aJlayd Ha BBIYUCIEHUE YIJIOB MEXAY NPSMBbIMU U
IIJIOCKOCTSIMH, BbIYHCJE€HUE PACCTOSAHUM OT TOYKHU [0 IJIOCKOCTH, B LieJIOM, Ha
IpyUMeHeHHe BEKTOPHO-KOOPAMHATHOIO MeTO/a IPU peLIeHUH;

CBOOO/IHO OIIepUPOBATH NOHATHUSMHY, CBSI3aHHBIMHU C IBUXKEHUEM B IPOCTPAHCTBE,
3HaTb CBOMCTBA JBUKEHUH;

BBINOJIHATD U300 paKeHUs1 MHOTOIPAHHUKOB U TeJl BpallleHUsl TPU apaJljieIbHOM
IlepeHoce, leHTPaJbHOM CUMMETpPHUH, 3epKaJbHOM CUMMeTpHH, NIPU NMOBOPOTE
BOKPYT NpPsIMOMU, Npeobpa3oBaHUs NO00US;



CTPOUTb CeYyeHUs] MHOTOTPAHHUKOB W TeJs BpalleHUs: CeuyeHUd LUJIUHApA
(mapanjienbHO W MEPHEHAUKYJISAPHO OCH), CedeHUs KoHyca (mapaJijiesibHble
OCHOBAHMIO U NPOXO/AdlIMe yepe3 BeplIMHY), ce4eHUs 11apa;

MCI0JIb30BaTh METO/Ibl IOCTPOEHUSI CEUEHHI: METO/] CJIE[0B, METO/, BHYTPEHHETO
IPOEKTHUPOBAHUS, METO/] IEPEHOCA CEKYILeH MI0OCKOCTH;

Jl0Ka3bIBaTb reoMeTpUYeCKHe YyTBEPKAEHHUS;

IPUMEHSITb reoMeTpudeckre GakTbl JJisl pellleHUs] CTepeoMeTPUYeCcKUX 3a/ay,
npeJno/aralolidx HECKOJbKO LIAroB pelleHHs, eCJU YCJI0BUS NPUMEHEHUs
3a/laHbl B IBHOM U HesIBHOU popMe;

pelaTh 3a/1a4M Ha Jl0Ka3aTeJIbCTBO MaTeMaTUUYECKUX OTHOLIEHUH U HaXOXK/jeHue
reoMeTpUYecKrX BeJIMYMH;

IPUMEHSITb NpPOTpPaMMHble CpeACTBAa U 3JEKTPOHHO-KOMMYHHUKALUOHHBIE
CUCTEeMbI IPU pellleHUH CTepeoMeTPHUYECKHUX 3a/1aY;

IPUMEHATb NOJIy4eHHble 3HAaHUsl Ha NPaKTHKe: CPAaBHUBATh, aHAJIM3UPOBAaThb U
OLIEHHWBATh peajibHble CUTyalUH, MPUMEHSITb W3y4eHHble MOHSATHS, TEOPEMBI,
CBOMCTBa B Ipoliecce MOWCKa pelleHUs MaTeMaTH4eCcKH CcHOpPMYyJTMPOBAHHOMN
npo6JsieMbl, MOJEJNMpPOBaTb peajibHble CUTyallUM Ha s3bIKe TeOMeTpHUH,
UCC/IeloOBAaTh TOCTPOEHHBbIE MOJEJU C UCIOJb30BAaHUEM TeOMeTPUYECKHUX
INOHATHM MW TeopeM, amnmnapara aJjrebpbl, pellaTb MNpaKTU4YeCKUe 3aJayH,
CBsI3aHHbIE C HAXOX/JeHUEM reOMeTPUYECKUX BEJINYHUH;

MMeTb NpeJiCTaB/JeHUs1 06 OCHOBHBIX 3TaNaxX pa3BUTHUs reOMeTPUHU KaK COCTAaBHOMN
yacTh GyH/laMeHTa pa3BUTHS TEXHOJIOTHUH.
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00'bEMBI KPYTJIBIX TeJ content.myschool.edu.ru/02.4/11
https://lesson.academy-
6 5 1
AABHKeHS content.myschool.edu.ru/02.4/11
7 [loBTOpEHME, 060611IEHHE U 17 ) https://lesson.academy-
cucTeMaTu3alus 3HaHUU content.myschool.edu.ru/02.4/11
OBLIEE KOJIMYECTBO YACOB I10
i 102 8 0

[TPO'PAMME




INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC

n/m

Tema ypoka

Kosin4yecTBO 4acoB

Bcero

KoHTpoJibHbIE
pa6oThl

IIpakTHyeckue
pa6oThl

Jdarta
U3y4YeHUs

JneKTpoHHbIe HHMPOBLIE
o6pa3oBaTe/ibHbIe pecypChl

OcHOBHbIEe IpaBuUJIa
M300pakeHHUs Ha
PHUCYHKe IIJIOCKOCTH,
napaJijieJIbHbIX IPSAMbBIX
(oTpe3koB), cepeHBI
oTpe3ka

https://lesson.academy-
content.myschool.edu.ru/02.4/10

[lonaTua
CTepeoMeTPUM: TOUK],
npsiMasi, MJIOCKOCTb,
IPOCTPAHCTBO.
OcHOBHbIE ITpaBUJIa
M300pakeHus Ha
pHCYHKe IIJIOCKOCTH,
napaJiieJibHbIX MPSIMbIX
(oTpe3koB), cepeUHbI
OoTpe3Ka

[TousaTHSA:
nepecekarwlecs
IIJIOCKOCTH,
nepecekarwuecs
npsiMas Y IJI0CKOCTh;
HOJIYIIPOCTPAHCTBO




[lousaTHUSA:
nepeceKarLecs
MJIOCKOCTH,
nepecekarlecs content.myschool.edu.ru/02.4/10

https://lesson.academy-

npsiMast ¥ IJIOCKOCTb;
MOJIYIIPOCTPAHCTBO

MHororpaHHUKHY,
M300pakeHre
MPOCTEUIINX
IPOCTPAaHCTBEHHBIX 1
¢uryp,
HECYLeCTBYIOUIUX
00'BEKTOB

MHoOrorpaHHUKHY,
H“3006pakeHHe

NPOCTEUIIHX https://lesson.academy-

1
MPOCTPAHCTECHIbIX content.myschool.edu.ru/02.4/10

duryp,
HeCyIeCTBYIOIIUX
00BLEKTOB

AKCHOMBI
CTEpEeOMEeTPUU U
nepBble CIeACTBUS U3
HUX

AKCHOMBI
CTEpEeOMEeTPUH U
nepBbl€e CIeACTBUS U3
HUX




AKcHOMBI
CTepeoOMEeTPUU U
nepBble Ce/[CTBUS U3
HUX. Cmoco6bl 3ajaHUs
NpPAMBIX U IIJIOCKOCTEH
B IPOCTPAHCTBE.
0603HavYeHHUs NPSAMbIX
U IJIOCKOCTeH

10

N306paxkeHure ceueHU
nMpaMu/ibl, Ky6a 1
NpU3MBbl, KOTOpbIE
IPOXO/JAT Uepes Ux
pébpa. U306paxkeHue
nepeceyeHUsI
MOJIy4eHHBIX
IJIOCKOCTEH.
PackpawmBanue
NOCTPOEHHBIX CEYEHU N
pa3HbIMU LIBETAMU

11

N306paxkeHure ceueHU
nMpaMu/ibl, Ky6a 1
IIPU3MBI, KOTOpPbIE
IPOXOJAT uepes ux
pébpa. U306paxkeHue
nepecedyeHus
MIOJTY4YE€HHBIX
IJIOCKOCTEHN.
PackpawmuBanue

https://lesson.academy-

content.myschool.edu.ru/02.4/10




MMOCTPOEHHBIX CEYEHUU
pa3HbIMU LIBETAMH

12

N306paxkeHHe ceyeHU
nUpaMu/bl, Kyba u
NPU3MBbI, KOTOpbIE
NPOXOJAT Yepes Ux
pébpa. U3o6pakeHue
nepeceyeHUs
MOJIy4YeHHbIX
IJIOCKOCTEH.
PackpalvBaHue
MMOCTPOEHHBIX CEYEHUU
pPa3HbIMU LIBETaMHU

13

M306paxkeHHe ceyeHUun
nUpaMu/bl, Kyba u
NPU3MBbI, KOTOpbIE
NPOXOJAT Yepes Ux
pébpa. U3ob6pakeHue
nepeceyeHUs
MOJIy4YeHHbIX
IIJIOCKOCTEN.
PackpalvBaHue
MMOCTPOEHHBIX CEYEHUU
pPa3HbIMU LIBETaMHU

https://lesson.academy-

content.myschool.edu.ru/02.4/10

14

MeTo/ cneioB ass
MIOCTPOEHUSI CEUEeHUH

15

Metoz cnenoB g
MNOCTPOEHUS CEYEHUU.




CBoKCTBa NepeceyeHUu
NPAMBIX U IIJIOCKOCTEHN

16

Metoz cnenoB g
MOCTPOEHUS CEYEHUM.
CBoKCTBa NepeceyeHu
NPAMBIX U IIJIOCKOCTEHN

https://lesson.academy-

content.myschool.edu.ru/02.4/10

17

[locTpoeHue ceyeHU! B
nupamu/jie, Kyoe mo
TpEéM TOYKaM Ha
pébpax. Co3ganue
BBIHOCHBIX YepTexXeu U
3aMluCh LIAroB
MOCTPOEHHUs

18

[locTpoeHue ceueHUH B
nupamu/jie, Kyoe mo
TpEéM TOYKaM Ha
pébpax. Co3paHue
BbIHOCHBIX YepTexXen 1
3aMMCh IIaroB
NOCTPOEHUS

19

[locTpoeHue ceyeHUH B
nyvpamuje, Kyoe 1o
TpEM TOYKaM Ha
pébpax. Co3ganue
BbIHOCHBIX YepTexXen 1
3aMMCh IIAroB
IOCTPOEHUd

https://lesson.academy-

content.myschool.edu.ru/02.4/10




20

[locTpoeHue ceueHHUH B
nyvpamuje, Kyoe 1o
TpEM TOYKaM Ha
pébpax. Co3ganue
BBIHOCHBIX YepTexXeu U
3aMMCh IIaroB
IIOCTPOEHUA

21

[ToBTOpEHUE
MJIAHUMETPUU:
Teopema o
NPONOPILMOHANBHBIX
oTpe3kax. [logobue
TpeyroJbHUKOB

22

[ToBTOpEHUE
[JIAHUMETPUHU:
Teopema MeHeas.
PacueThl B ce4eHUAX HA
BBIHOCHBIX YepTexax.
UcTopusda pasBuTud
IJIAHUMETPUH U
CTepeoMeTpUHU

23

KoHTposibHast paboTa
"AKCHOMBI
CTepeoOMeTpHH.
Ceyenuns"

https://lesson.academy-

content.myschool.edu.ru/02.4/10

24

B3aumHoe
pacIoJioXKeHre NpsSAMbIX
B IPOCTPAHCTBe.
CkpelyBawLuecs




npamsle. [lpusnaku
CKpelUBaIMXCA
NpPSAMBIX.
[TapasinesnbHble
npsiMble B
MPOCTPaHCTBE

25

Teopema o
CyLLleCTBOBaHUHU U
€/IMHCTBEHHOCTHU
NpsIMOM NapaJijie/ibHOU
JIAHHOM NPSIMOH,
MpOXo/Jdller yepes
TOYKY NPOCTPAHCTBA U
He JieXallled Ha JaHHOH
npsmou. JleMma o
nepeceyeHun
napaJijieJibHbIX IPSIMbIX
IJIOCKOCTBIO

https://lesson.academy-
content.myschool.edu.ru/02.4/10

26

[TapasiesIbHOCTDb Tpex
npAMbIx. Teopema o
TPEX napajieIbHbIX
npsaMbIX. Teopema o
CKpeLUBaIUXCA
NpAMBIX

27

[TapannenbHoe
NpOeKTUPOBaHHUE.
OcHOBHbIE CBOWCTBA
napaJijieJIbHOr 0
NPOEKTUPOBAHUS.




N306pakeHre pa3HbIX
buryp B napasniesbHOU
NpOEKIUU

28

llenTpasbHada
NpoeKuud. YroJ c
COHaNpaBJIeHHbIMHU
CTOpOHaMHU. YToJ1
MeXAy NpAMBIMU

29

3ajayu Ha
J0Ka3aTeJbCTBO U
HccaeJ0BaHue,
CBSI3aHHBIE C
pacnoJsioKeHueM
NpsIMbIX B
NPOCTPAHCTBE

https://lesson.academy-

content.myschool.edu.ru/02.4/10

30

[loHsATHUSA:
napaJijiejbHOCTh
NpsIMOU U MJIOCKOCTH B
NPOCTPAHCTBE.
[IpusHak
napaJijieJ;IbHOCTH
MPSAMOU U MJIOCKOCTH.
CBoiicTBa
napaJijiejbHOCTU
NpsIMOU U MJIOCKOCTHU

31

['eomeTpuyeckue
3a/layy Ha BbIYUC/IEHHE
Y JJ0Ka3aTeJbCTBO,
CBAI3aHHbIE C




napaJijieIbHOCTbIO
NPSAMBIX U IIJIOCKOCTEN
B IPOCTPAHCTBE

32

[locTpoeHue ceyeHus,
NPOXOAAILEro yepes
JlaHHYIO IPAMYIO Ha
yepTexe U
napaJiJieJIbHOro pyrou
npsaMou. Pacyér
OTHOLIEHUH

https://lesson.academy-

content.myschool.edu.ru/02.4/10

33

[TapannenbHad
IpOeKI U,
NpUMeHeHUe 14
IIOCTPOEHUS CeYeHUU
Kyba u
napaJsuiesienune/a.
CoiicTBa
napaJsuiesienvnesa u
IPU3MBI

34

[lapannenbHbie
NJIOCKOCTH. [Ipr3HaKku
napaJijieJibHOCTH JBYX
IIJIOCKOCTEHN

35

Teopema o
napaJlJIeJIbHOCTHU U
e/IUHCTBEHHOCTH
IIJIOCKOCTH,
MpOXoJdller yepes
TOYKY, He

https://lesson.academy-

content.myschool.edu.ru/02.4/10




MpUHAJIeXKaILY 0
JIJAHHOW MJIOCKOCTH U
CAeACTBUA U3 Heé

36

CBoucTBa
napaJsijieJibHbIX
NJIOCKOCTEH: 0
napaJijiejibHOCTU
NpsSMbIX IlepecevyeHusl
NpU NepeceyeHnuu ABYyX
napaJijieJIbHbIX
NJIOCKOCTEN TPeTheH

37

CBoilicTBa
napaJijieJibHbIX
IIJIOCKOCTEMN: 00
OTpe3Kax
napaJsijieJibHbIX
NpPSIMBbIX, 3aKJII0OUYEHHbBIX
MEXAy
napaJijieJ;IbHbIMU
IJIOCKOCTSIMH; O
repecevyeHuy NpsMou ¢
JIByMsI NapaJijieJibHbIMU
IJIOCKOCTSIMH

https://lesson.academy-

content.myschool.edu.ru/02.4/10

38

[loBTOpEHME: TEOpEeMa
[Tudaropa Ha
IIJIOCKOCTH

39

[loBTOpEHUE:
TPUTOHOMETPUS




NpPsSIMOYTOJIbHOTO
TpeyroJibHUKa

40

CBoKcTBa Kyba u
NpPSIMOYTOJIbHOT'O
napaJsuiesienune/a

41

Beluucnenuve AauH
OTpPE3KOB B Kybe 1
pSAMOYTO0JIbHOM

napaJujiesenuiese

42

[lepnieHAUKYJIAPHOCTD
NPAMOM U IJIOCKOCTH.
[IpusHak
NeprneHUKyJIAPHOCTH
MPSAAMOU U IJIOCKOCTHU

https://lesson.academy-
content.myschool.edu.ru/02.4/10

43

[lepneHAMKYIAPHOCTD
MPSAMOU U MJIOCKOCTH.
[IpusHak
neprneHAUuKYJIApHOCTH
MPSAAMOU U IJIOCKOCTHU

44

Teopema o
CyLLleCTBOBaHUHU U
€/IMHCTBEHHOCTHU
NpsIMOU, NPOXOASLIEN
yepes TOYKY
NpPOCTPAHCTBA U
NepneHUKYJIApHOU K
MJIOCKOCTH




45

[lnockocTu u
nepreHAuKYyJaspHble
UM NpsMBbIE B
MHOTOTpaHHUKaX

https://lesson.academy-
content.myschool.edu.ru/02.4/10

46

[lnockocTu u
nepreHAuKyJaspHble
UM NpsMBbIE B
MHOTOTpaHHUKaX

47

[lepnengukynap u
HaKJIOHHaf.
[IoctpoeHue
nepne”HuKyJsapa u3
TOYKH Ha NPAMYIO

48

[lepneHguKyIap U
HaKJIOHHAaA.
[ToctpoeHue
neprneHgUKyJaspa U3
TOYKH Ha IPAMYIO

49

Teopema o Tpéx
neprneHJUKyJIspax
(npsimMast u obpaTHas)

https://lesson.academy-
content.myschool.edu.ru/02.4/10

50

Teopema o Tpéx
neprneHgUKYyJIspax
(nmpsimast ¥ o6paTHas)

51

Yroa mexay
CKpeLUBaKIMMUCS
NpSAMbIMHU




52

[Touck
nepreHAuKyJIIpHbIX
MPAMBIX C IOMOLIbIO
nepreHAuKyJIIpHbIX
IJIOCKOCTEM

53

OpToroHasibHOE
NPOEKTUPOBAHUE

54

[locTpoeHue ceueHU M
Ky0a, IpU3Mbl,
NpaBUJIbHOMN
MUPaMHU/bI C TOMOILbIO
OpPTOrOHAJIbHOU
NpPOEKIUU

https://lesson.academy-
content.myschool.edu.ru/02.4/10

55

[locTpoeHue ceueHUM
Ky0a, MpHU3MBI,
NpaBUJIbHOMN
MUPaMHU/bI C TOMOILbIO
OpPTOrOHAJIbHOU
NpPOEKIUU

56

CummMmeTpus B
MPOCTPaHCTBE
OTHOCUTEJIBHO
maockocTH. [liockoctu
CHUMMETPUU B
MHOTOrpaHHUKaxX

57

[IpusHak
neprneHUKYJAIPHOCTH
NPSMOU U MJIOCKOCTHU




KaK cJieACTBHUE
CUMMETpPpHUHU

58

[IpaBU/IbHBIE
MHOTOTPaHHUKHU.
PacuéTt paccTossHUM OT
TOYKH [0 NJIOCKOCTH

https://lesson.academy-

content.myschool.edu.ru/02.4/10

59

[IpaBU/IbHBIE
MHOTOTPaHHUKHU.
PacuyéT paccTtosHUM OT
TOYKH [0 NJIOCKOCTH

60

Crioco6bl ONyCTUTB
neprneHAUKYJI[apbl:
CUMMeTPHUS, CABUT
TOYKH 10
napaJijieJIbHOM NpSAMOU

61

CaBur no
HelnapaJljleJIbHON
MpsAMOU, U3MEHEHUE
pacCcTOsAHUU

62

KoHTposibHast paboTa
"B3anmHoe
pacrnoJioKeHue NPSMbIX
Y MIJIOCKOCTEU B
npocTpaHCcTBe"

63

[ToBTOpEHMe: yroJ
MeX/ly IpSAMBIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPHUSA B

https://lesson.academy-

content.myschool.edu.ru/02.4/10




MPOU3BOJIbHOM
TPEYToJIbHUKE,
TeopeMa KOCUHYCOB

64

[loBTOpEHMUE: yroa
MeXAy
CKpelLUBaIUMHUCA
NpAMBIMU B
IPOCTPaHCTBE

65

['eomeTpuyeckue
MeTO/bl BIYACIEHUSA
yrja Mexzay NpssMbIMU
B MHOI'OIpaHHHKaxX

66

JIByrpaHHBIN yroJI.
CBOMCTBO JIMHENHBIX
yIJIOB IByTPaHHOTO
yrJa

https://lesson.academy-
content.myschool.edu.ru/02.4/10

67

[lepneHgUKYASIpHBbIE
JIockocTu. CBOMCTBa
B3aMMHO
neprneHauKyASIpPHBIX
IJIOCKOCTEM

68

[IpusHak
NepneHUuKyJIAPHOCTH
IJIOCKOCTEM; TeopeMa o
NpsAMOU NepeceyeHus
JIBYX ILJIOCKOCTEH
nepreH UKYIAPHbBIX
TpeTbeH IJIOCKOCTH




69

[IpsAMOyTrOJIbHBIN
napaJiiesenunes; Kyo;
M3MepeHus, CBOMCTBA
IpAMOYTO0JIbHOTO
napaJsuiesienvneza

https://lesson.academy-
content.myschool.edu.ru/02.4/10

70

Teopema o auaroHau
MPSAMOYTOJILHOTO
napaJsuiesienuieza u
CJAeACTBUE U3 HEE

71

CTepeoMeTpUuecKue U
NpUKJIaJHbIE 33/1a4H,
CBSI3aHHbIE CO
B3aHMHbIM
pacrnoJioKeHueM
NPSMBIX U MJIOCKOCTH

72

[loBTOpEHUE:
CKpelluBaIuecs
npsiMble,
napaJsijiejibHble
MJIOCKOCTH B
CTaHAApPTHBIX
MHOTOTPaHHUKaxX

73

[Tapa napaJsisies1bHbIX
IIJIOCKOCTEH Ha
CKpeUMBaIAXCS
NpPSIMBIX, PACCTOSIHUE
MeXAy
CKpelLUBaIMMUCS

https://lesson.academy-
content.myschool.edu.ru/02.4/10




MNpAMBIMH B ITPOCTBIX
CUTyalUuAaX

74

PaccTtossHMe OT TOYKH
/10 TIJIOCKOCTH,
paccTosiHUe OT NPAMOM
/10 TIJIOCKOCTH

75

Brryucienue
PaCcCTOAHUM MEXY
CKpeLIMBAIIUMHUCA
NPAMBIMHU C TIOMOILbIO
neprneHUuKyJsapHOU
IIJIOCKOCTH

https://lesson.academy-
content.myschool.edu.ru/02.4/10

76

TpéxrpaHHblii yroJ,
HepaBeHCTBa JJis
TpeXrpaHHbIX YTJIOB.
Teopema IMudaropa,
TeopeMbl KOCHHYCOB U
CUHYCOB JJI51
TPEXTPAHHOTO yIJa

77

JJ1IeMeHThI
cbepudeckon
reoMeTpUU:
reojieauyecKkue JJMHUHU
Ha 3eMJie

78

KoHTposibHast paboTa
"Yruabl ¥ paccTossHua"

79

Cucremarusanug
3HaHUU

https://lesson.academy-
content.myschool.edu.ru/02.4/10




"MHOrOrpaHHUK U €ro
3JIEMEHTHI"

80

[lupamuga. Bugbl
nupamu/. [IpaBuibHasa
nupaMmua

81

[Ipusma. [Ipsamasda u
HaKJIOHHasA MPU3MBL.
[IpaBusbHag npusMa

https://lesson.academy-
content.myschool.edu.ru/02.4/10

82

[Ipsamoiut
napaJijiesienuies,
NPSAMOYTOJIbHBIN
napaJsiiesienunes, Ky6

83

BrinykJible
MHOTOTPaHHUKHU.
Teopema Jitsiepa

84

BeinykJible
MHOTOTPaHHUKHU.
Teopema Jusepa.
[IpaBU/IbHBIE U
MOJIyNpaBUJIbHbIE
MHOTOTPaHHUKH

https://lesson.academy-
content.myschool.edu.ru/02.4/10

85

KoHTposibHas paboTa
"MHOrorpaHHUKHU"

86

[ToHATHE BEeKTOpa Ha
MJIOCKOCTH U B
IpPOCTPAHCTBE

87

CyMMa BEKTOpPOB

88

Pa3HocTb BEeKTOpOB




89

[IpaBuio
napaJsuiesenuneza

90

YMHOXeHUue BEKTOpPAa
Ha 9YHCJI0

91

PassioxeHue BekTOpa
no 6a3ucy Tpéx
BEKTOPOB, He JiexKalUX
B O/IHOM IJIOCKOCTH

https://lesson.academy-

content.myschool.edu.ru/02.4/10

92

CkasisipHOe
pou3BeJieHue

93

BrruucieHue yria
MeX/y BeKTOpaMu B
IIPOCTPAHCTBE

94

[IpocTeiiive 3a1a4u C
BEKTOpaMH

95

[IpocTenmue 3a1a4yu c
BEeKTOpaMH

96

[IpocTenmue 3a1a4yu C
BEeKTOpaMH

97

[IpocTeiiive 3a1a4u C
BEKTOpaMH

98

O6o61IeHHe U
CHCTeMaTH3al s
3HaHUH

https://lesson.academy-

content.myschool.edu.ru/02.4/10

99

060061IeHUEe U
cUcTeMaTHu3alUs
3HaHUH




100 HToroBaga 1
KOHTpOJIbHasA paboTa

101 HToroBas 1
KOHTpPOJIbHAasA paboTa
O6o61IeHHe U

102 cucreMaTHu3alus 1
3HaHUU

OBIIEE KOJIMYECTBO YACOB 102

[10 [IPO'PAMME




11 KJIACC

Tema ypoka

Ko/sinyecTBO 4acoB

Bcero

KoHTpo ibHBIE
pa6oThl

IIpakTHYeckue
pa6oThI

JlaTa
U3y4YeHU

JJIeKTPOHHbIE HU(PPOBbIE
0o6pa3oBaTeJIbHbIE PECYPCHI

[IoBTOpEHUE TEMBI
"KoopauHaThl BEKTOpa
Ha [JIOCKOCTH U B
npocTpaHCcTBe"

https://lesson.academy-
content.myschool.edu.ru/02.4/11

[IoBTOpEHUE TEMBI
"CkasisipHoe
Npou3BeJleHUe
BEKTOpPOB"

[IoBTOpEHUE TEMBI
"BeryuciieHue yria
MeX/y BEKTOpaMHU B
npocTpaHCcTBe"

https://lesson.academy-
content.myschool.edu.ru/02.4/11

[IoBTOpEHUE TEMBI
"YpaBHeHUE NPSAMOH,
NpoXOoJdlleH yepes iBe
TOYKH"

YpaBHeHHeE MJIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IIJIOCKOCTH B OTpe3Kax

YpaBHeHHeE IIJIOCKOCTH,
HOpMalJlb, YpaBHEHUE
IIJIOCKOCTU B OTpe3Kax

https://lesson.academy-
content.myschool.edu.ru/02.4/11




BekTopHOe
pou3BeJieHue

JIuHelHbIe
HEPaBEHCTBA,
JINHEeWHOoe
nporpaMMHpOBaHUE

JInHelHbIe
HepaBEeHCTBA,
JIMHENHOoe
nporpaMMHpOBaHHE

https://lesson.academy-
content.myschool.edu.ru/02.4/11

10

AHa/uTHYeCcKHe
MeTO/Abl pacyéTa yrja
MeXJy NpsAMbIMHU B
MHOTOrpaHHUKax

11

AHa/uTHYeCcKHe
MeTO/Abl pacyéTa yrja
MeXy IJIOCKOCTSAMU B
MHOTOrpaHHUKaxX

12

®opmyJia paccTosiHUSA
OT TOYKH /10
IIJIOCKOCTH B
KOOp/IMHATAx

https://lesson.academy-
content.myschool.edu.ru/02.4/11

13

HaxoxgeHnue
PacCCTOSAHUM OT TOYKHU
Jl0 TJIOCKOCTH B Ky0Oe

14

HaxoxgeHue
PaCCTOSAHUM OT TOYKHU
J10 TIJIOCKOCTH B




MpaBUJIbHOU
nvpamuze

15

KoHTpoJibHast paboTa
"AHajuTH4Yeckad
reometpusa”

https://lesson.academy-
content.myschool.edu.ru/02.4/11

16

CeueHus
MHOTOTPaHHUKOB:
CTaHAApTHbIE
MHOTOTPaHHUKHU

17

CeyeHud
MHOTOTPaHHUKOB:
MeTO/ CJIeJJ0B

18

CeueHus
MHOTOTPaHHUKOB:
CTaHJapTHbIE
IJIOCKOCTH,
nepeceyeHUs NPsIMbIX
U TIJIOCKOCTEH

19

[TapasnesnbHbIE
npsiMble U MJIOCKOCTH:
napaJijieJibHble
ceyeHUs

20

[TapasnnenbHbie
NpsiMble U MJIOCKOCTH:
pacyéT OTHOLIEHUH

21

[TapasinesnbHbie
NpsiMble U MJIOCKOCTH:
YTJIbl MEXAY

https://lesson.academy-
content.myschool.edu.ru/02.4/11




CKpelUBaKIMMUCS
NpsIMbIMHU

22

[lepneHauKyIspHBIE
npsiMble U MJIOCKOCTH:
CTaH/ZAapTHbIE Mapbl
neprneHAUKYJIAPHBIX
IJIOCKOCTEW U MPAMBIX,
CUMMeTPUHU
MHOTOIPaHHUKOB

23

[lepnieHAUKY/IsIpHBIE
npsiMble U MJIOCKOCTHU:
TeopeMa o Tpex
nepreHAuKYyJIsipax

https://lesson.academy-
content.myschool.edu.ru/02.4/11

24

[lepneHgUKyIApHBIE
IpsAMble U IIJIOCKOCTH:
BbIYMCJIEHUA JJIMH B
MHOT'OTPaHHUKAxX

25

[loBTOpEHMeE: IOAAHU
MHOTOYTOJIbHUKOB,
dbopmybl s
IJIOIIA/EH,
Cco0OpaXkeHUs MoA006UsA

26

[ToBTOpEHMe: MIOWAH
MHOT'OyTOJIbHUKOB,
dbopmyibl aaia

[0 ieH,
Cco0bOpakeHHUs Mo106Us




27

[loBTOpEHMeE: IOAAHU
MHOTOYTOJIbHUKOB,
dbopmybl gaia
IJIoIaieH,
Cco0bOpakeHHUs Mo06Us

28

[Lnomaau cedyeHUN
MHOTOTPaHHUKOB:
IJI0ILAAU
MMOBEPXHOCTEH,
pa3pe3aHusi Ha YacTH,
Cco0OpaXkeHUs MoA006UsA

https://lesson.academy-
content.myschool.edu.ru/02.4/11

29

[Lnomaau cedyeHUN
MHOTOTPaHHUKOB:
IJI0ILAAU
MMOBEPXHOCTEH,
paspe3aHusi Ha YacCTH,
Cco0OpaXkeHUs MOA06USA

30

KoHnTposibHas paboTa
"[loBTOpEHME:
MHOT'OTPaHHUKHY,
cedyeHHUs
MHOTOTPaHHUKOB"

31

06BéM Tesa. 06beM
IpPSIMOYTOJIbHOTO
napaJijiesienune/ia

32

3aza4u 06 yABOEHUH
Ky0a, 0 KBaZipaType




Ky0a; 0 TpUCEKLIUU
yriaa

33

CtepeomMeTpuyecKue
3a/la4yH, CBAA3aHHbIE C
06 BbEMOM
IpPSIMOYTOJIbHOTO
napaJsuiesienune/a

https://lesson.academy-
content.myschool.edu.ru/02.4/11

34

[IpukaiHble 3a1a4y,
CBSI3aHHBbIE C
BbIUMCJIEHHUEM 00 bEMA
MPSAMOYTOJILHOTO
napaJijiesenuiesa

35

06béM npsaMoi
MPU3MBbI

36

CTepeoMeTpHuecKue
3a/]ayy, CBSI3aHHBIE C
BbIYMCJIEHUEM
006'bEMOB NPSIMOM
NpPHU3MbI

37

[IpukaiHble 3a1a4y,
CBsi3aHHbIE C 00 bEMOM
NPAMOU NPU3MBI

38

BeruucieHue 06 bEMOB
TeJ C IOMOIbI0
onpeneséHHOro
nHTerpaia. 06bém
HaKJIOHHOMW NPU3MBI

https://lesson.academy-
content.myschool.edu.ru/02.4/11




39

BeruuciieHue 06 bEMOB
TeJl C IOMOIbI0
oInpezesIEHHOrOo
nHTerpasa. 06 béM
NUpPaMHU/ibl

https://lesson.academy-
content.myschool.edu.ru/02.4/11

40

®opmysia 06bEMaA
NUPaMUJBI.
OTHolIeHHUe 06'EMOB
nUpaMu/j C 06LUM
yIJ0M

41

®opmysna 06bEMa
NHUpaMU/ibl.
OTHo1leHHe 06 bEMOB
nupaMu/, C 06LUM
yIJI0M

42

CTtepeomeTpUyecKue
3a/la4yH, CBA3aHHbIE C
00bEMaMM HAKJIOHHOH
MPU3MBbI

43

CTepeoMeTpUuecKue
3aJ1a4M, CBsI3aHHbIE C
06'béMaMU MUPaAMHU/Ibl

44

[IpukiaaHbIe 3aja41
o teMme "O6bEMEI TET",
CBSI3aHHbIE C 00’ bEMOM
HAKJIOHHOMW MPU3MbI

https://lesson.academy-
content.myschool.edu.ru/02.4/11

45

[IpukiaaHbIe 3aJa41
no teMe "O6bEMBEI Tes",




CBA3aHHbIE C 00bEMOM
NHUpPaMU/IbI

46

[IpuMeHeHUE 06BEMOB.
Beruucnenue
pPacCTOAHUA 10
IIJIOCKOCTH

https://lesson.academy-
content.myschool.edu.ru/02.4/11

47

KoHTpoJibHast paboTa
"06BEM

MHOTOTpaHHUKA"

48

HuavHapuyeckas
IIOBEPXHOCTb,
o6pasymwiue
LUJIMHAPUYECKON
IIOBEPXHOCTH

49

Huaunap. [Ipsamon
KpyroBOM LUJIUHJP.
[l1owaas noBepXHOCTH
LUJIAH/pA

50

Konuueckas
MOBEPXHOCT,
o6pa3sytolue
KOHHUYECKOU
noBepxHocTH. Konyc

https://lesson.academy-
content.myschool.edu.ru/02.4/11

51

CedeHue KOHyCa
IJIOCKOCTBIO,
napaJijieJIbHO!
IJIOCKOCTH OCHOBAHUA




52

YceyéHHBIN KOHYC.
N306pakeHHe KOHYCOB
1 yCe4YEHHBIX KOHYCOB

https://lesson.academy-
content.myschool.edu.ru/02.4/11

53

[Iomanb 60KOBOM
MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTH
KOHyca

54

[L1omanb 60KOBOM
MIOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTH
KOHyca

55

CtepeoMeTpuyeckue
3aJla4yM Ha
Jl0Ka3aTeJbCTBO U
BbIUUCJIEHUE,
IIOCTPOEHHEM CeYeHUU
LUJIMH/PA, KOHyCa

https://lesson.academy-
content.myschool.edu.ru/02.4/11

56

CtepeoMeTpuyeckue
3aJlauM Ha
Jl0Ka3aTeJbCTBO U
BbIUUCJIEHUE,
IIOCTPOEHHEM CeYeHUU
LUJIMH/PA, KOHyCa

57

[IpukaaaHbIe 33/1a4H,
CBsI3aHHBIE C
[UJUHAPOM

https://lesson.academy-
content.myschool.edu.ru/02.4/11




58

[IpukaiHble 3a1a4y,
CBSI3aHHBbIE C
LUJIUHIPOM

59

Cdepa u wmap

60

[lepecedyenue chepsnl U
1iapa € ImJ0CKOCThIO.
KacaHue mapa u
cdepbl MJIOCKOCTHIO.
Buj u usobpaxxeHue
mapa

https://lesson.academy-

content.myschool.edu.ru/02.4/11

61

[lepeceyenue chepsl U
1apa C MJ0CKOCThIO.
KacaHue mapa u
cdepbl MJIOCKOCTHIO.
Buj u u3obpakeHue
mapa

62

YpaBHeHUe cephl.
[lnowans chepsol U eé
yacTteun

63

CuMmMeTpusd chepbl U
mapa

64

CTepeoMeTpHuecKue
3a/jayy Ha
Jl0Ka3aTeJbCTBO U
BbIYMCJIEHHE,
CBSI3aHHbIE CO chepoit
Y L1apoM,

https://lesson.academy-

content.myschool.edu.ru/02.4/11




IMOCTPOEHHEM UX
CeyeHUH MJIO0CKOCThIO

65

CTepeoMeTpHuecKue
3a/jlayy Ha
Jl0Ka3aTeJbCTBO U
BbIYMCJIEHHE,
CBSI3aHHbIE CO chepoit
Y L1apoM,
NOCTPOEHUEM UX
cevYeHHH MJIOCKOCThIO

66

[IpukaiHble 3a1a4y,
CBsI3aHHbIE co chepoit
Y l1apoM

67

[loBTOpEHUE:
OKPY>XHOCTb Ha
MJIOCKOCTH,
BbIYHCJIEHHUS B
OKPY>KHOCTH,
CTaHAApTHbIE NOA00HUs

https://lesson.academy-
content.myschool.edu.ru/02.4/11

68

PasinyHbie
KOMOWHALUHU TeJl
BpallleHUs U
MHOTOTPaHHUKOB

69

3azayu o teMe "Tesa
Y IOBEPXHOCTH
BpalleHusa”




70

3agauu o teme "Tesa
Y TTIOBEPXHOCTH
BpaleHus"

71

KoHTposibHast paboTa
"Tesa ¥ NOBEPXHOCTH
BpalleHusa”

https://lesson.academy-
content.myschool.edu.ru/02.4/11

72

06BbEéM UUINHAPA.
Teopema 06 06bEMe
NpsMOTo UJIUHAPA

73

BeruuciieHrue 06 bEMOB
TeJl C IOMOIbI0
oInpe/esIEHHOr o
nHTerpasa. 06 béM
KOHyca

74

[Lnomaau 60KOBOM U
MOJIHOU IOBEPXHOCTH
KOHYyca

75

CtepeoMeTpuyeckue
3a/la4y, CBSI3aHHbIE C
BbIYMC/IEHUEM
00'bEMOB LIUJIMH/PA,
KOHyca

76

[IpukaaHble 3aja41
o teMme "O6bEMBI U
IO U
MOBEpPXHOCTEN Ten"

77

06béM apa u
IIapOBOTO CEKTOpA.




Teopema 06 06bEMe
mwapa. [nomagb
chepbL.
CtepeoMeTpuyeckre
3a/a4H, CBSI3aHHBIE C
BbIYHMCJIEHHEM
00'bEMOB 11apa,
[IapOBOr'0 CETMEHTA U
IIapOBOTO CEKTOPA

78

[IpukiagHble 3afa4u
o teme "O6bEMEI TET",
CBSI3aHHbIE C 00’ bEMOM
1apa v nJola/ibo
cdepbl. COOTHOLIEHUSA
MeXAy M0 MU
MMOBEPXHOCTEN U
06bEMaMHU MOJ0OHBIX
Tes

79

[Togo6HBIE TEJIA B
NPOCTPAHCTBE.
H3meHeHHe 06bEMa
Py 000U U.
CtepeoMeTpuyeckue
3a/1a4H, CBSI3aHHBIE C
BbIYHCJIEHHEM

00 bEMOB TeJ U
Iomagen
MIOBEPXHOCTEN

https://lesson.academy-
content.myschool.edu.ru/02.4/11




80

KoHTposibHast paboTa
"[lnomagu
MOBEPXHOCTH U
00'bEMbI KPYTJIBIX TEJ"

81

JIBY>KeHUs
NpPOCTPAHCTBA.
OTobpakeHusl.
JIBM>KEeHUS U
paBeHCTBO QUryp.
O61ue cBOMCTBaA
NBWXKEeHUH

https://lesson.academy-
content.myschool.edu.ru/02.4/11

82

Buabl ABHXKEHUH:
napaJijieJIbHbIU
NIepeHo , LieHTpaJbHas
CUMMeTpHu4,
3epKaJsibHas
CUMMEeTPHUS, TOBOPOT
BOKpYT NpSAMOU

83

[IpeobpazoBanus
nofo6us. [Ipamas u
cdepa Jitepa

84

['eoMeTpuyeckue
3aJja4yy Ha
npUMeHeHUue
JIBHXKEHMUST

85

KoHTposibHas paboTa
"BeKTOpHbI B
npocTpaHCcTBe"




86

O6o61arniiee
noBTopeHue 11
MOHATHUH U METO/IOB
Kypca reometpuu 10-
11 ksaccos,
cUucTeMaTH3alUs
3HAHUU:
"[lapainesbHOCTb
NpPSAMbBIX U IIJIOCKOCTEN
B IIpOCTpaHCTBe"

https://lesson.academy-
content.myschool.edu.ru/02.4/11

87

Oo6obmmariiee
noBtopeHue 11
NOHATHUMN U METO/|0B
Kypca reomeTpuu 10-
11 xs1accos,
cUucTeMaTH3alUs
3HaHUU: "BekTOphI B
npocTpaHCcTBe"

88

Oo6obmmariiee
noBtopeHue 11
MOHATHUH U METO/IOB
Kypca reometpuu 10-
11 ksaccos,
CcUCTeMaTH3alus
3HaHUU: "BekTOphl B
npocTpaHCcTBe"

89

O6o61arniiee
noBTopeHue 11
MOHATHUH U METO/IOB

https://lesson.academy-
content.myschool.edu.ru/02.4/11




Kypca reomeTpuu 10-
11 KJs1accos,
CUCTeMaTH3aIUs
3HaHuM: "O06beM
MHOTrOrpaHHUKa"

90

Oo6obmmariiee
noBtopeHue 11
NOHATHUMN U METO/|0B
Kypca reometpuu 10-
11 KJs1accos,
CcUCTeMaTH3alus
3HaHu: "O06beEM
MHOTOTrpaHHUKA"

91

Oo6obmmariiee
noBTopeHue 11
MOHATHUH U METO/IOB
Kypca reometpuu 10-
11 ksaccos,
CcUCTeMaTH3alus
3HaHui: "[lnomanu
MOBEPXHOCTH U
00'bEMbI KPYTJIBIX TEJ"

https://lesson.academy-
content.myschool.edu.ru/02.4/11

92

Oo6obmmariiee
noBtopeHue 11
MOHSITUW U METO/I0B
Kypca reometpuu 10-
11 ks1accos,
CUCcTeMaTH3alUs
3HaHui: "[lnomanu




MMOBEPXHOCTHU U

00'bEMbI KPYTJIBIX TEJ"

93

HUTorosaga

KOHTpPOJIbHAasA paboTa

94

HUTorosaga

KOHTpPOJIbHAasA paboTa

95

[loBTOpEHME,
0000111eHHUE U
cHcTeMaTH3alusa
3HaHUH

https://lesson.academy-
content.myschool.edu.ru/02.4/11

96

HcTopusa pasButuda
CTepeoMeTpUU KaK
HayKU U eé poJib B
pPa3BUTHHU
COBPEMEHHBIX
VH)XeHEepHBIX U
KOMIIbIOTEPHBIX
TeXHOJIOTUH

97

UcTopusda pasBuTud
CTepeoMeTPUHU KaK
HayK! U eé poJib B
pa3BUTUU
COBpPEMEHHbIX
WHXXEHEPHBIX U
KOMIIbIOTEPHBIX
TEeXHOJIOTUH

98

UcTopus pa3BUTUA
CTepeoMeTpHUH KaK




HayKU U eé poJib B
pPa3BUTHH
COBPEMEHHBIX
WHXXEHEepPHBIX U
KOMIIbIOTEPHBIX
TEeXHOJIOTUH

99

HcTopusa pasButuda
CTepeoMeTpUU KaK
HayKU U eé poJib B
pa3BUTHH
COBPEMEHHbIX
VH)XeHEepHBIX U
KOMIIbIOTEPHBIX
TeXHOJIOTUH

100

HcTopusa pasButuda
CTepeoMeTPUHU KaK
HayK! U eé poJib B
pa3BUTUU
COBpPEMEHHbIX
WHXXEeHEPHBIX U
KOMIIbIOTEPHBIX
TeXHOJIOTUH

https://lesson.academy-
content.myschool.edu.ru/02.4/11

101

UcTopusda passutud
CTepeoMeTPUHU KaK
HayK! U eé poJib B
pa3BUTUHU
COBpeMEeHHbIX
WHXXEeHEPHBIX U




KOMIIbIOTEPHbIX
TEeXHOJIOTUU

UcTtopusa pasButusa
CTepeoMeTpHUU KaK
HayKU U eé poJib B
pa3BUTHH
COBPEMEHHBIX
WHXXEHEePHBIX U
KOMIIbIOTEPHBIX

102

TEeXHOJIOTUU

OBIIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME

102




MPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHHUA OCHOBHOH
OBPA30BATEJ/IbHOM IPOTPAMMBI

10 KJIACC
Kopg .
[IpoBepsieMble IpeAMeTHbIE Pe3y/IbTaTbl 0CBOEHUsI OCHOBHOM
NpOBepPsAEMOro .
oGpa3oBaTe/JIbHOM MPOrpaMMbl CpeJHEro oo1ero 06pa3oBaHus
pe3yJjbTaTa
7 ['eomeTpus
7.1 OneprpoBaTh NOHATHUSAMU: TOUYKA, IPAMas, IJIOCKOCThb
79 [I[pyMeHATh aKCUOMBbI CTEPEOMETPUU U CJEACTBUS U3 HUX NPU
' pellleHuH reOMeTPUYEeCKUX 3a4a4
73 OnepupoBaTh NOHATUSMU: napaJijieJIbHOCTh U
' neprneHUKYJSIPHOCTb NPSIMbIX U MJIOCKOCTEN
74 KnaccuduuupoBaTb B3aMMHOE  pacloJioKeHHEe  NPSAMbIX U
' IJIOCKOCTEN B IPOCTPAHCTBE
OnepupoBaTh NOHATUSIMHU: JBYTPAHHbIN YroJi, FPaHU JIBYyTPAaHHOTO
7.5 yria, pebpo ABYrpaHHOrO YIJa, TMHENHbIN yroJ JBYTPaHHOrO yIJa,
rpajiycHasi Mepa ABYTPaHHOTO yTa
OnepupoBaTh MNOHATUSAMU: MHOTOTPAHHHUK, BBINYKJBIA U
7.6 HEBBINYKJbII ~ MHOTOTPAaHHUK, 3JeMeHTbl  MHOrOTPaHHHKA,
NpaBUJIbHbIA MHOTOTPAaHHUK
77 Pacno3HaBaTh OCHOBHble BH/Ibl MHOIOTPAaHHUKOB (NMHUpaMu/a,
' NpH3Ma, NPSMOYTOJIbHbIN Mapasiesenunes, Kyo)
KnaccuduuupoBaTb MHOTOTPAaHHMKH, BblOMpasi OCHOBAHUS JJis
78 kj1accubukanu (BbIMYKJble U HEBBINYKJIble MHOTOTPAaHHUKY,
' NpaBUJbHble MHOIOIPAaHHUKH, MpsIMble U HAKJOHHblE NPU3MBI,
napaJiiesienune/bl)
79 OnepupoBaTh NOHATHUSIMHU: CeKyllas IJIOCKOCTb, Ce4YeHHe
' MHOTOIPaHHUKOB
710 OOBbSACHATh NPUHLUIBLI MOCTPOEHHUS CEYEHUW MHOTOTPAaHHUKOB,
' UCII0JIb3ySl METO/] CJIE/IOB
CTpouTh ceyeHHS] MHOTOTPAaHHHUKOB METO/I0OM CJI€/I0B, BbINOJIHATh
7.11 (BbIHOCHBIE) TJIOCKUE YEePTEXU U3 PUCYHKOB MPOCTHIX 06'bEMHBIX
buryp: BUj cBepxy, CO0KY, CHU3y
PemwaTp 3aZjayu Ha HaxoXJeHHE TreOMeTPHUYECKUX BeJHUYUH IO
ob6pasuaM UJad aJropuTMaM, NprUMeHsisi U3BECTHbIE aHAJIUTUYECKHE
712 MeTO/Zbl NIPU pelleHUU CTaHAAPTHBIX MaTeMaTH4YeCKUX 33aJad Ha

BbIYHUCJ/IEHHUE paCCTOHHI/Iﬁ Mexay AByMA TO4YKaMH, OT TOYKH A0
HpHMOﬁ, OT TOYKHAO IIJIOCKOCTH, MeXAYy CKpelHuBarUIUMHUCA
MNpAMBIMHA




7.13

PemaTh 3azayM Ha HaxoOXJeHHe TeoOMeTpHUYeCKUX BeJMYHUH MO
o6pasuaM WM aJropuTMaMm, NpUMeHss U3BeCTHbIE aHAJINTUYeCKUe
MeTO/bl NPpU pelleHUWU CTAaHJAPTHbIX MaTeMaTU4YeCKUX 3aZjad Ha
BbIYMCJIEHHE YTJIOB MEXAY CKPeLIMBAIIIUMUCA NPAMBIMH, MEXAY
NpPSAMOM U IJIOCKOCTBIO, MEXAY MJIOCKOCTSAMHU, IByTPAHHBIX YTJI0B

7.14

BbluKcaATh 06bEMBI M IJIOIIAAN TOBEPXHOCTEH MHOIOTPAHHHUKOB
(mpusMma, mnupaMuaa) ¢ mnpuMeHeHUeM (opMyJ, BBIYUCIATH
COOTHOLIEHUS MeXJy IUIOLAJsMHA TOBEPXHOCTeH, 06béMaMu
0/06HBIX MHOI'OTPAHHUKOB

7.15

OHepI/IpOBaTb IMMOHATHUAMU: CHMMETPHUA B IPOCTPAHCTBE, HEHTP, OCb
U IIJIOCKOCTb CHUMMETPHH, LHEHTP, OCb MU IIJIOCKOCTb CHUMMETPHUHU

burypnl

7.16

W3BJekaThb, Ipeo6pa3oBbIBaTh U HHTEPIPETUPOBATh HHGOPMALUIO
0 MPOCTPAHCTBEHHBIX TeOMEeTPUYECKUX PUTYpaX, TPeICTaBJIEHHYIO
Ha YepTexax U pUCyHKax

7.17

[IpuMeHATH reoMeTpUyecKue bakThI b Et pelueHus
CTepeoMeTpHUYeCKUX 3a/ad, NMpezlo/araloliuXx HeCKOJIbKO LIAroB
pelleHus, eCJIM YCJI0BUS IPUMeHeHHd 3a/JlaHbl B ABHOU popMe

7.18

[IpuMeHsATb NMpOCTeilline NpOrpaMMHble CPeACTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHbIE CUCTEMBI MIPU PEIIEHUH CTepeOMeTPHUYECKUX
3aja4

7.19

[IpyBOAUTL mNpHUMepbl MaTeMaTH4YeCKUX 3aKOHOMepPHOCTed B
IpUpPOJie U )KU3HH, paclio3HaBaTh NPOsSBJIEHNEe 3aKOHOB reOMeTpUHU
B UCKYCCTBE

7.20

[IprMeHATb MOJIiyueHHble 3HAHUS Ha MpPaKTHKe: aHAJU3UPOBATh
peasibHble CUTyallMU U IPUMEHATb U3y4YeHHble IOHATHSA B Ipoliecce
NOKCKA pelleHUs] MaTeMaTUuieCcKu CPOpPMyJIMPOBAHHOU MPOOIEMBI,
MOJIEe/IMPOBAaTh peasibHble CHUTyalldd Ha s3blke TEeOMEeTpPUH,
UcCclefloBaTb  TOCTPOEHHble  MOJeJIM C  UCNOJIb30BaHUEM
reoMeTpPUYECKUX MOHATHU M TeopeM, anmnapara ajarebpbl, pelaThb
paKTHYecKHe 3a/ja4y, CBsI3aHHbIE C HaxoXJeHueM
reoMeTPUYECKUX BEJIUYMH

11 KJIACC

Ko
NpoBepsieMoro
pe3yJjibTaTa

6

IIpoBepsemMble NipegMeTHbIE pe3y/IbTaThl 0CBOEHMSA OCHOBHOM
oGpa3oBaTe/JIbHOM MPOrpaMMbl CpeJHEro oo1ero 06pa3oBaHus

['eomeTpus




OnepupoBaTb MNOHATHUAMMU: LUJHHJPUYECKAs  IOBEPXHOCTb,

6.1 obpasyoimue LUJIMHAPUYECKON IIOBEPXHOCTH, LUJIUHJD,
' KOHHYeCKas NIOBEPXHOCTb, 00pa3yrolre KOHU4eCKON OBEPXHOCTH,
KOHYC, chepuyecKas IOBEPXHOCTb
6.2 PacnosnaBaThb Tesa BpaujeHus (LUJIUH/ADP, KOHYC, cdepa U 1iap)
6.3 OO6BSACHATH CIOCOOBI MOJIyYEHUS TeJl BpallleHUs
6.4 KnaccudunupoBaTh B3aMHOE pacnoJiokeHue cepbl U IMJI0CKOCTH
OnepupoBaTb NOHATHUSAMH: LIAPOBOM CEIMEeHT, OCHOBAHHE CErMEHTA,
6.5 BbICOTA CEerMeHTa, UIapOBOM CJIOM, OCHOBAaHHE LIAPOBOrO CJIOf,
BBICOTA LIAPOBOr0 CJI0f1, LIApOBOM CEKTOP
6.6 BbluKCcaATh 00bEMBI M IJIOILAAM NOBEPXHOCTEH TeJs BpalleHHUs,
' reoMeTpHUUYECKUX TeJl C IpUMeHeHueM GpopMyJi
OneprpoBaTb NMOHATUAMU: MHOTOTPAaHHUK, BOIMCAHHBIN B cdepy U
6.7 ONMCAaHHBbIN 0KO0JIO cpephl, chepa, BIUCaHHASA B MHOTOIPAaHHUK UJIU
TeJIO BpalleHUud
6.8 BbIUUCIATD COOTHOLIEHUSA MeXAy IUIOIAAAMH INOBEPXHOCTEH U
' 060BbEMaMHU NOA0OHBIX TeJ
6.9 N306paxkaTb u3y4yaeMble QUIypbl OT PYKU U C NpHMeHeHUeM
' IPOCTbIX YEPTEKHBIX UHCTPYMEHTOB
BbINoOJIHATE (BBIHOCHBIE) IJIOCKHE YePTeXH U3 PUCYHKOB NMPOCTHIX
6.10 00 bEMHBIX QUTYP: BUJ, CBEPXY, COOKY, CHU3Y; CTPOUTb CeYEHUSsI Tel
BpallleHUs
U3B/eKaTh, MHTEPIPETUPOBATh U Ipeo6pa3oBbIBaTb MHPOpPMaIMIO
6.11 0 IPOCTPAaHCTBEHHBIX TeOMeTPUYECKUX PUTrypax, Npe/CTaBIEHHYIO
Ha yepTexax U pUCYHKax
[IpuMeHATH reoMeTpUyecKue bakThI il Et pelueHus
6.12 CTepeoMeTpHUYeCKUX 3aad, NpezIoJaralliuXx HeCKOJIbKO LIAroB
pelleHus, eCJIM YCJI0BUSI IPUMeHeHHd 3a/JlaHbl B ABHOU popMe
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
BbINONHATE A€M CTBUA C/I0KEHHUS BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
6.14 YMHOX€EHUSI BEKTOpa Ha YUCJ0, 00'bSICHATH, KAKUMU CBOWCTBaAMH
OHHU 00J1aJaI0T
6.15 [IprMeHATH NpaBUJIO apaslesenune/ia Npy C10’KeHUU BEKTOPOB
OnepupoBaTb  NOHATHUAMM:  [JleKapTOBbl  KOOpPJAHWHAThl B
IPOCTPAHCTBE, BEKTOP, MOJYJ/b BEKTOpPa, PAaBEHCTBO BEKTOPOB,
6.16 KOOpPJAMHATbl BEKTOpa, YroJ MeXJy BeKTOpaMH, CKaJsipHOe

Ipov3BeJleHHhe BEKTOPOB, KOJIJIMHeapHble MW KOMIJIAaHApHbIe
BEKTOPbI




6.17

HaxoauTh cyMMy BEKTOpPOB M NpOU3BeJleHHMe BEKTOpa Ha 4HUCJIO,
yToJl MeX/ly BeKTOpaMH, CKaJIApHOe NIPOU3BeJleHue, pacK/Ia/blBaTh
BEKTOP 110 /IBYM HEKOJIJIMHEapHbIM BEKTOpaM

6.18

3asaBaTh IJIOCKOCTb YpaBHEHHMEM B [JI€eKapTOBOW CHUCTeMe
KOOpJAHUHAT

6.19

PemaTp mnpocTeillie reoMeTpuyecKde 3aJlayd Ha NpUMeEHeHHe
BEKTOPHO-KOOPJUHATHOTO METO/a

6.20

Pematsb 3aJla4y Ha J0Ka3aTeJIbCTBO MATEMATHYECKHUX OTHOIIIEHUH U
HaxoxXJAeHnue TreoMeTpru4eCKrux BeEJIMYUH 110 o6pa3uaM HNJIN
AJIrOPpUTMaM, IHNPHUMEHAAd HW3BECTHbIE€ METOJAbl IPHU PpeHeHHUH
CTaHAAPTHBIX MAaTEMATHUYECKHX 3aa4

6.21

[IpuMeHsATb NMpOCTeilline NporpaMMHble CPeACTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHbIE CUCTEMBI MPU PEIIEHUH CTepPeOMeTPHUYEeCKUX
3aja4

6.22

[IpuBoAUTL MNpUMepbl MaTeMaTHYeCKHMX 3aKOHOMEpPHOCTEW B
IIPUPOJiE U )KU3HHU, PACIIO3HABATh NIPOSABJIEHHE 3aKOHOB reOMeTPUH
B MCKYCCTBe

6.23

[IpuMeHsATb MoOJIyYeHHble 3HAHUsS Ha MpPaKTHKe: aHAJU3UPOBATh
peasibHble CUTYallUX U IPUMEHSATh U3y4YeHHbIe TOHSATHS B IIpoljecce
NOMCKa pelleHUs1 MaTeMaTU4ecKu cGopMyIMPOBAaHHOM MPO6JIEMBI,
MOJIeJIMPOBAaTh peasibHble CUTyallMd Ha $3blKe TeOMeTpHH,
uccaeloBaTb  MOCTPOEHHble  MOJEJH C  HCIHO0JIb30BaHUEM
reoMeTpUUYECKUX MOHATHUN U TeopeM, alllapara ajarebpsl, peuiaTb
NpaKTHUYeCKUe 3aJlauH, CBsI3aHHbIE C HaXO0X/JleHUeM
reoMeTpUYEeCKUX BEJIUYMH




ITPOBEPAEMBIE 3JIEMEHTbI COAEP?KAHUA

10 KJIACC
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[IpoBepsieMblii 3JIEMEHT COePKaHUS

['eomeTpus

7.1

OcHOBHbIe TOHATHSA CTepeoMeTpHUHU. ToUKa, NpsiMasi, JI0CKOCTb, IPOCTPAHCTBO.
[lonsiTHe 06 AaKCMOMATUYECKOM IOCTPOEHUU CTEPEOMETPUHU: AKCUOMbI
CTepeoOMeTpPHH U CJIeICTBUSA U3 HUX

7.2

B3auMHoe pacnoJsiokeHHe TNpPsIMbIX B IPOCTPAHCTBE: IepeceKarollnecs,
napaJjijieibHble W CKpelluBaloliuecs npsmble. [lapajiesbHOCTb NPSAAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapasiiejibHble NpsIMble B HPOCTPAHCTBE,
napaJijleIbHOCTb TPEX NMPSAMBIX, Tapa/ieJIbHOCTb NPSAMOU M IJIOCKOCTH. YTJIbIC
COHANpaBJIEHHbIMU CTOPOHAMH, YroJ MeXJy MpsAMbIMU B HPOCTPAHCTBE.
[lapansieIbHOCTb  NJIOCKOCTeW: MapaJjijiejibHble  IJIOCKOCTH, CBOMCTBA
napaJijie/lbHbIX IJIocKocTel. [lpocTeliivie npocTpaHCTBeHHble QUIypbl Ha
IJIOCKOCTH: TETPA3Ap, Ky6, Napasjiesienuines, IOCTPOEHUE CeYeHU I

7.3

[lepneHAUKYIAPHOCTb NPAMOM U IJIOCKOCTHU: NepIEeHUKYJISApHbIe NpsMble B
NPOCTPAHCTBe, NIpAMbIe NapaJljleJibHble U NepneHAUKyJIapHble K IJIOCKOCTH,
NpU3HAK INepHeHJUKYJIAPHOCTA NpPSAMOM M IJIOCKOCTH, TeopeMa O NpAMOH
NepreHUKYJIAPHOU IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIoJl MeXAY NPSAMOH U
IJIOCKOCTBIO, [BYIPAaHHbIM yroJ, JIMHEWHBIA YyroJ JABYTPAaHHOTO yrJa.
[lepnieHAUKY/IAD W HAKJOHHBIE: pPACCTOSAHUE OT TOYKHU [0 IIJIOCKOCTH,
paccTosiHMe OT NpsSAMOM [0 IJIOCKOCTH, NpoeKuus GUIypbl Ha IJIOCKOCTD.
[lepneHAUKY/JIAPHOCTb IJIOCKOCTEH: IPU3HAK MepHneHJUKYJIpHOCTU [BYX
mockocter. TeopeMa o Tpéx nepneHAUKYIspax

7.4

[ToHsATHEe MHOTOrPAaHHUKA, OCHOBHbIE 3JIEMEeHThl MHOTOTPAaHHHUKA, BBIMYKJIbIE U
HEBbINYKJible MHOIOTPAaHHUKH, pa3BépTKa MHoOrorpaHHuka. Ilpusma: n-
yroJibHasi IPpU3Ma, FPaHU U OCHOBAHMUS PU3MBI, TPsIMasi U HAKJIOHHAsI PU3MBI,
O60KOBasi U MOJIHAsA MOBEPXHOCTb NpU3Mbl. [lapasiesnenunes, NpsiMOYroJibHbIH
napaJijiejienidne[, U ero cBocrta. [lupaMmuza: n-yrojibHasi NMpaMu/a, TpaHUd U
OCHOBaHHWe NHUpaMHJbl, 6GOKOBasi M TMOJIHAS MOBEPXHOCTb MHUPAMU/IbI,
npaBUIbHAas M YyCeyéHHasd NUpaMuJa. JJeMeHTbl NPU3Mbl M NHPAMUJbI.
[IpaBUIbHbIE MHOTOTPAaHHUKHU: TMOHSITHE NPABUJIBHOTO MHOTOIPAHHUKA,
npaBU/bHas NMpU3Ma WU NpaBUJIbHAas NUpPaMH/a, NMpPaBUJbHAs TpeyroJibHas
NMpaMuia U MpaBUIbHBIA TeTpasap, Ky6. [lpejcTraBieHue O NpaBUJIbHBIX
MHOTOTpaHHUKAX: OKTa3/lp, A0JieKa3/[p U UKocaspyrue CedeHUs MPU3IMBbI U
NHUpPaMU/bI

7.5

CI/IMMETpI/IH B IMPOCTPAHCTBE: CUMMETPUA OTHOCHUTEJIbHO TOYKH, HpHMOﬁ,
IIJIOCKOCTU. 3JJIeMeHThbI CMMMETpUHU B IHUPpAMHAAX, MapaJuiesienuienax,
I[MPpaBUJIbHBIX MHOTOTPAaHHHUKAX




7.6

BbruurciieHUe 3/1eMeHTOB MHOTOTPAaHHUKOB: p€6pa, AuaroHasy, yrJibl [lnomagb
OOKOBOM NMOBEPXHOCTU MU MNOJHOM NMOBEPXHOCTH NPSMOM NMPU3MBI, IJIOLIAAb
OCHOBaHHUM, TeopeMa O OOKOBOW MOBEPXHOCTH NpsiMoi mnpusMmsbl. [lnomagb
OOKOBOM IMOBEPXHOCTH M IMOBEPXHOCTH NPaBUJIBHOW NUpAaMHJbI, TeOpeMa O
IJIOLWAAU yceyéHHOM nupamMujpbl. [loHsaThue 06 06béMe. OObEM MUpaMU/bI,
IIPU3MBI

7.7

[Togo6Hble Tesia B mnpocTpaHcTBe. COOTHOIIEHUS MEXAY IJIOWAAAMHA
NIOBEpPXHOCTEN, 06'bEMaMU MOJOOHBIX TeJ

11 KJIACC

Kog,
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HpOBepﬂeMblﬁ JJIEMEHT COAECPXKAHUA

['eomeTpus

6.1

lunvHapudeckas TIOBEPXHOCTb, obpasyolue LUJIAHADPUYECKON
IIOBEPXHOCTH, OChb LIUJIMHJAPUYECKON NMOBEPXHOCTU. LIUAUHAP: OCHOBAaHUA U
O0KOBasi MOBEPXHOCTb, 0Opa3ylollass U OCb, MJOLAAb OOKOBOW W MOJIHOH
IIOBEPXHOCTH

6.2

KoHunyeckass nmoBepxXHOCTb, 006pasywolide KOHUYECKON NMOBEPXHOCTH, OCb U
BepIIMHa KOHWYECKOM MOBepXHOCTHU. KOHycC: OCHOBaHMe U BepILMH],
obpasymwlnas U 0Ch, JI0La b 6OKOBOW M MOJIHOW MOBEPXHOCTHU. YCeYEHHBIN
KOHYC: 06pasyloliye U BbICOTa, 0CHOBaHUA U 60KOBasi IOBEPXHOCTh

6.3

Cdepa ¥ wap: LeHTp, paAuyc, AUAMeTp, MJIOLIAJb MOBEPXHOCTU Cdephl.
B3auMHoe pacmnoJsioxkeHue chepbl U MJIOCKOCTH, KacaTesbHasl MJIOCKOCTb K
cdepe, miomaab chepol

6.4

N3006pakeHue TeJ BpallleHUs Ha IJIOCKOCTU. Pa3BépTKa UJIMH/ApPA U KOHYyCa

6.5

Komb6uHanuu Tes BpallleHHW W  MHOIOTPAaHHUKOB. MHOrOrpaHHUK,
ONMUCaHHBbIN OKoJI0 chephl, chepa, BNMCAaHHAsA B MHOIOTPAHHUK, UJIU TeJO
BpallleHUs

6.6

[TousiTHe 06 06bEMe. OCHOBHbIE CBOMCTBA 06 bEMOB TeJl. TeopeMa 06 06 bEMe
IPSIMOYTOJIbHOTO MapaJsiieJIenune/ia U caeJCTBUs U3 Heé. 00 bEM IUIMH/PA,
KoHyca. 06'bEM 11apa v maouaab chepbl

6.7

[Togo6Hble Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IJIOMIAJIMU
NIOBEpPXHOCTEN, 06'bEMaMU MOJOOHBIX TeJ

6.8

CeyeHus nuAMHJApa (MapajjieJlbHO W TNEepHeHJUKYJSIpPHO OCH), CeyeHUs
KOoHyca (rmapaJijieJibHoe OCHOBAaHUIO U MPOXO/isilliee Yepe3 BEPIUINHY ), CEYeHUsI
mapa

6.9

BekTop Ha MJI0CKOCTH U B IpocTpaHcTBe. Cll0KeHHe U BbIUYMTaHHE BEKTOPOB.
YMHOXeHHMe BeKTOopa Ha 4uWcao. PasnoxeHne BekTopa @O TpéM
HEKOMILJIaHAapHbIM BeKTopaM. [IpaBusio napanienenunesa. Pemenue 3ajay,
CBSI3aHHBIX C IPUMEeHeHUeM NIpaBuJI IeHCTBUH C BEKTOpPaMHU




6.10

[IpsiMoyroJibHast cHcTeMa KOOPAUHAT B MpocTpaHcTBe. KoopAanHaThI BEKTOpA.
[IpocTeliive 3ajjayd B KOOpJHUHATaX. Yrosa MexJy BekTopaMu. CKasisgpHoe
Npou3BeJleHHe BEKTOPOB. BrluucieHHWe YrJoB MeXAy HOpsSIMbIMH U

MNJIOCKOCTAMMH. KOOpﬂHHaTHO-BeKTOprIﬁ MEeTOo/ Inpu pemeHnun
reoMeTpu4YeCKUx 3aJa4




ITPOBEPAEMBIE HA EI' 10 MATEMATHUKE TPEBOBAHHUA K PE3YJIbTATAM
OCBOEHMA OCHOBHOM OEPA30BATEJ/IbHOM ITPOTPAMMBI CPEJTHETO OBILIETO

OBPA30BAHUA

Ko,
NpoBepsAeMOro
TpeGoBaHMSA

[IpoBepsieMble TPeGOBAHMS K MPEeAMETHBIM pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 06pa30BaTe/IbHOM NPOrpaMMbl CpeJHEr0
o601 ero o6pa3oBaHus

ByiasjeHne MeTOJaMM J0Kas3aTeJbCTB, aJIrOPUTMaMU pelleHus
3ajjay; yMmMeHHe QopMyJMpoBaTb MU ONEPUPOBATb IMOHATHUSAMMU:
onpejiejieHUe, aKCUOMa, TeopeMa, C/le/iICTBUe, CBOMCTBO, NIPU3HAK,
Jl0Ka3aTeJIbCTBO, PaBHOCUJIbHble (GOPMYJIUPOBKHU; NMPUMEHATD UX;
yMeHHe QOpMyJUpOBaTh O0OpaTHOe UM  NPOTHUBOMOJIOXKHOE
yTBEpKJAeHHWe, MNPUBOAUTL IMpPUMEPbBl U  KOHTPIPUMEDHI,
MCI0JIb30BaTh METOJ, MaTeMaTH4YeCKOW WHAYKLHH; MNPOBOAUTH
JlOKa3aTeJIbHble PACCyKJEeHUs TNPU peLIeHUH 33ajJay, OLleHHUBATh
JIOTUYECKYI0 MPABUJIBHOCTb PACCy:KIEeHHUH; YMeHUe ONepupoBaTh
NOHAATUSIMU:  MHOXECTBO, IIOJMHOXECTBO, OMNepaluyd  Hafj
MHOXXEeCTBaMH; YMeHUeE UCI0J1b30BaTh TEOPETUKO-MHOKECTBEHHbIN
annapar [iJisi ONMCaHHUS peasbHbIX MPOLECCOB U SIBJEHUU U NPHU
pelleHUM 3aZa4, B TOM UMCJe U3 JPYTUX y4eOHBbIX NpeJMeTOB;
yMeHHe OllepUpoBaTh NOHATUAMU: rpad, CBA3HbIN rpad, Aepeso,
LMKJ, rpad Ha MJIOCKOCTH; yMeHHe 3a/laBaTh U ONUCBHIBAaTh rpadol
pas3JMYHBIMU CHOCOOGAMH; MCNOJIb30BaThb Ipadbl NPU pelleHUuHU

3aJ1a4

YMeHue onepupoBaTh NOHATHUAMM: HaTypajbHOE 4YHUCJIO, Liesoe
4YHCJIO, CTeleHb C LieJibIM [OKa3aTeseM, KOpeHb HaTypaJbHOU
CTeNeHH, CTeleHb C palMOHaJbHbIM IOKa3aTeJleM, CTeleHb C
JleICTBUTE/NIbHBIM [TOKa3aTeJseM, JJorapudM 4MCIa, CUHYC, KOCUHYC
M TaHTeHC IPOU3BOJIBHOTO YMCJIA, OCTAaTOK IO MOJYJIIO,
pallMOHAa/JIbHOE YMCJIO, HpPpaLMOHAJIBHOE YHCJI0, MHOXeCTBa
HaTypaJIbHbIX, LeJblX, PalMOHAJbHbIX, AEWCTBUTEJbHBIX 4YHUCEJ;
yMeHHe HUCII0JIb30BaTh IPU3HAKH 1eJIMMOCTH, HAUMEHbLIUH 061U
JleJINTe/b MU HauMeHblllee 001ljee KpaTHOe, aropuTM EBKinzAa npu
pelleHMM 3aJa4; 3HAKOMCTBO C Pa3JIMYHBIMHU [O3ULMOHHBIMU

CUCTEMAMHU CHUC/TIEHHUA; YyMEHHWE BBINIOJIHATD BBIYHUCIIEHHE 3HAa4YeHUH




Y npeobpa3oBaHHS BbIPAXXEHUW CO CTENEeHSIMHU U Jiorapupmamy,
npeo6pa3oBaHUsl APOOHO-pallMOHAJbHBIX BbIPAXXEHUH; yMeHUe
onepupoBaTh MOHATUSAMMU: 10CTE[0BaATEJbHOCTD, apudMeTHYeCKas
nporpeccus, reoMeTpuyecKas nporpeccus, 6eCcKOHeYHO
yObIBawlLlass reoMeTpuUyeckass Iporpeccus; yMeHHe 3aJaBaTb
N0C/Ie0BaTeJIbHOCTH, B TOM YMCJEe C NOMOILbI0 PEeKypPpPEeHTHBIX
bopMyJ; yMeHHe OlepUpOBaTh NMOHATUAMU: KOMILJIEKCHOE YHCJIO,
CONpSKEHHble KOMIUIEKCHble 4YMCJIA, MOJYyJb W apryMeHT
KOMIIJIEKCHOTO 4MCJa, ¢opMa 3alucd KOMIJIEKCHBIX 4MCesl
(reoMeTpuyeckasi, TpPUTOHOMeTpUYecKass M ajirebpauyeckas);
yMeTb [IPOU3BOJUTh apuPMeTHYeCKHE AeUCTBUS C KOMIIJIEKCHBIMU
YHCJaM{; NOPUBOJUTH NPUMEpPHI MCHOJb30BAaHUS KOMIJIEKCHbBIX
4yuceJs; ONEpUPOBATh MOHATUAMMU: MaTpuna 2x2 U 3x3,

onpeJiesMTesb MaTPULbl, FEOMeTPUUYECKUI CMBIC/ ONIpese/IuTeNs

YMeHue ONepUpoOBaTh HOHATHUSMU: palMoHabHbIE,
VMppaloHaJbHbIE, NO0Ka3aTeJbHbIE, CTeNeHHbIE,
JorapudmMuyeckue, TPUTOHOMETpPUYECKHUE ypaBHEHUs U

HEepaBeHCTBa, UX CHUCTEMbl; YMeHHe ONepUpOoBaTb INOHATHAMU:
TOX/JIeCTBO, TOX/leCTBEHHOe INpeoOpa3oBaHUe, ypaBHEHHUe,
HepaBeHCTBO, CUCTeMa YPaBHEHUM U HEPABEHCTB, PABHOCHUJIBHOCTh
ypaBHEHHH, HepaBEHCTB U CUCTeM; yMeHHe pellaTb YpaBHEHMUS,
HepaBeHCTBA U CUCTEMBI C IOMOLbI0 Pa3JIMYHbIX IPUEMOB; pellaTh
ypaBHeHHs, HEPABEHCTBA U CHUCTEMBbI C [TapaMeTpOM; NMPUMEHATb
ypaBHeHHs, HepaBeHCTBA, MX CHUCTeMbl JJf  pelleHus
MaTeMaTUYeCKUX 3aJlad ¥ 3a/jad U3 pas3/IMyHbIX 00/1acTel HayKU U

peasibHOU XXKU3HU

YMeHMe oneprupoBaTh NOHATUAMU: QYHKLHUSA, YETHOCTb QYHKLHH,
NepuoAUYHOCTD byHKL MY, OTPaHUYEHHOCTh byHKL MY,
MOHOTOHHOCTb (QYHKIUH, 3KCTpeMyM OGYHKIUM, HauboJblliee U
HauMeHblllee 3Ha4YeHUs QYHKLHUM Ha NMPOMEXYTKe, HelpepblBHAsA
byHKIMA, acuMOTOThl rpaduka QPyHKLUUM, NepBas W BTopas
npor3BoJHasA (QYHKLHUH, reOMeTpUYeCKUd U PU3UYECKHUU CMBbICI
NpPOU3BOAHOM, NepBOOOpa3Has, onpeie/IEHHbIA UHTErpas; yMeHue
HaXOJUTh aCMMNOTOTHI rpapuka (PYHKLUH; YMeHHe BBIYUCJIATH

IMpoOn3BOJiHbI€ CYMMbI, MPOU3BEAECHHUA, YaCTHOI0O MU KOMIO3HWIITUH




bYHKIIMM, HAaX0JUTh YpPaBHEHHUE KacaTeJbHOU K rpaduKy QyHKIUY;
yMeHUEe HaXOAUThb IPOU3BO/IHbIE 3JIeMEHTAPHBIX QYHKIUN; yMEHUE
UCIO0JIb30BaTh MNPOU3BOAHYIO JJs  MCCAeloBaHUA QYHKLUH,
HaxoJUTb HauboJbliMe W HaWMeHblMe 3HayeHUsd QYHKLUMY;
CTPOUTb TpaduKUM MHOTOYJIEHOB C HCNOJIb30BaHHWEM annaparta
MaTeMaTH4YeCKoro aHaJji3a; MPUMEHATb [POU3BOJHYI0 JJIs
Hax0X/ieHUsl HaWJlydllero peuleHUs B NMPUKJIAAHBIX, B TOM YMCIIe
COLIMA/IbHO-IKOHOMMYECKUX M (U3MYeCKUX 3aJayax; HaXOAUTb
IJIOIAAN U 00b€MBI GUIyp C NMOMOLIBI0O MHTErpaja; NpUBOAUTH
OpuMepbl MaTeMaTH4YeCKOro MOJEJHUPOBAaHUS C IMOMOLIbIO

AuddepeHHaTIbHBIX YpPABHEHUN

YMeHHe onepupoBaThb MOHATUAMH: rpaduk PyHKIMUH, obpaTHas
byHKIMA,  KoMmo3ulusg — QyHKUMH, JMHeWMHasd  QyHKIHS,
KBaJipaTU4YHasA OQYHKIMS, panuoHadbHas (QYHKIHUs, CTelneHHas
byHKIuSA, TPUTOHOMETpPHUYECKHE byHKIMHY, obpaTHbIe
TPUTOHOMETpUYECKHE byHKIMY, NIOKa3aTeJsbHast U
Jorapudmuyeckass  QYHKIUMU; YMeHHe CTPOUTb rpaduKu
M3y4YeHHbIX (YHKIUH, BBIMOJHATb Npeo6pa3oBaHUs TIpadUKOB
GYHKIMH, MCMOJIb30BaTh IpadUKH [l HU3yYeHHs] TMPOLECCOB U
3aBUCUMOCTEMH, IPH pElIeHUH 3a/1a4 U3 IPYTUX YIeOHbIX IPEeMETOB
Y 3a/]a4 U3 peaJibHOU KU3HU; BbIpaXkaTb GpOpMysiaMU 3aBUCHUMOCTH
MEXy BeJIMMMHAMM; UCI0JIb30BaTh CBONCTBA U IpadUuKU GYyHKIUH
JUIsl pellleHUs] ypaBHEHUM, HepaBEHCTB W 3ajlay C MapaMeTpaMu;
M300pa’kaTb Ha KOOPJAWHATHOW IMJIOCKOCTH MHOXXECTBa pelleHHuH

ypaBHEHHUH, HEpaBEHCTB U UX CUCTEM

YMeHMe pellaTb TEKCTOBBIE 33/la4M Pa3HbIX TUIIOB (B TOM 4YuCJje Ha
IpPOLIEHTh], JOJM W 4YacTH, Ha JBWXKeHHe, PabOTy, CTOMMOCTb
TOBApOB M YCJIYT, HaJOrH, 33aZjldadd U3 00J1aCTHU yNpaBJeHUs
JIUYHBIMU U CeMeWHBIMU (HUHAHCAMHU); COCTABJATb BbIpAKEHUH,
ypaBHeHHs, HepaBeHCTBA U HMX CHUCTeMbl IO YCJOBHUIO 3a/jayy,
uccae0BaTh N0JIy4YeHHOe pelueHue U OLleHUBATh
IpaBJONOJO00HOCTb  pe3yJbTaTOB; yMeHHe  MOJeJUPOBaTh
peasibHble CUTyallUd Ha s3blKe MaTeMaTUKH; COCTaBJATH

BbIpaKe€HUsl, YpaBHEHUs], HEPAaBEHCTBA U UX CUCTEMBI 10 YCJIOBUIO




3a/ila4dy, HCCI€eO0BATb IIOCTPOEHHBbIE MOAE€/JU C HCIOJIb30BAHHEM

annapara aJreopbl, UHTEPIPeTUPOBATh M0JyYeHHbIN pe3yabTaT

YMeHHe onepHpoBaThb NOHATHAMU: cpefHee apudMeTHUYecKoe,
MeJlhaHa, HauboJibllee M HaUMeHbllee 3HA4YeHUs, pa3Max,
JIMCIiepcHs], CTaHapTHOE OTKJIOHEHHEe YUCI0BOro Habopa; yMeHue
M3BJIEKaTh, UHTEPIPETUPOBATh UHPOpPMaIHIO, MPE/CTABJEHHYIO B
Tab/iulaX, Ha Juarpammax, rpadukax, OTpakarmllyld CBOWCTBa
peasibHbIX MPOLECCOB U SIBJIEHUM; NMpeACTaBAsATbh UHPOpPMALHIO C
NOMOLIbI0 TabJHIL, W JAUArpaMM; HCCJIeL0BaTh CTAaTHUCTUYECKUE
JlaHHble, B TOM 4YHCJIe C MPUMEHeHHeM TrpadHUyecKUX MeTOJO0B U
3JIEKTPOHHBIX CpPEJACTB; TIpadHyecKHd HCCIe[0BaTbh COBMECTHBIE
HabJIloJleHHs C NOMOIIbI0 JUarpaMM pacCceMBaHUA W JIMHEWHOU

perpeccuu

YMeHue onepupoBaTh NOHATUAMMU: CIYYaUHBIU ONBIT U CJy4alHoOe
COObITHE, BEPOATHOCTD CAYy4YalHOIr'0 COOBITUS; YMeHHUE BbIYUCAATH
BEPOSAATHOCTb C  MCIOJIb30BaHUEM rpadUyecKUX MeTOJO0B;
IpUMeHATb (QOpPMYyJibl CJI0XKEHUS U YMHOXEHHUs BepOSATHOCTEH,
dbopmyny  moJiHOHU BEPOSITHOCTH, dbopmyny  BepHysiy,
KOMOUHAaTOpHble $aKTbhl U GOPMYJbI; OLEHHUBAThb BEPOSTHOCTHU
peasibHbIX COOBITUI; YMeHHe ONlepUpOBaTh NOHATUSAMMU: CJIydalHas
BEeJIMYMHA, paclnpejieieHMe BepOATHOCTEH, MaTeMaTHh4YecKoe
OXXWJlaHWe, JUCIepCUs W CTAaHJAPTHOe OTKJIOHEHHWe CJIy4YaluHOoU
BeJIMYMHBI, QYHKIUU paclipesie/ieHUs U IJIOTHOCTH PaBHOMEPHOTO,
II0Ka3aTeJbHOT0 W HOPMaJIbHOTO  pacnpejie/leHUH; yMeHue
MCII0JIb30BAaTh CBOMCTBA U3Y4YEHHBIX paclpe/e/leHUH AJ1S pellleHUs
3a/jlay; 3HAKOMCTBO C NOHATHUAMU: 3aKOH GOJIBLIMX YHUCEJs, METO/ bl
BbIGOPOYHBIX HCCAeOBAaHUW; YMeHUe TNPUBOJUTb NpPHUMEPDI
NpOosIBJIEHUsA 3aKOHA OOJIbIUMX YHWCeJl B MNPUPOJHBIX U
OOLLleCTBEHHBIX SIBJIEHUAX; YMEHHEe ONepUpOBaTb NOHATHUAMHU:
coyeTaHUe, lepecTaHOBKa, YUCJI0 COYeTAaHUM, YUCJIO IepeCTaHOBOK;
6uHoM HblOTOHA; yMeHHe NPUMEHSATbh KOMOUHATOpHble GAKThI U
paccykieHusl JAJd pelleHUs 3a7ay; OLEeHUBAThb BepPOATHOCTU
peasibHbIX COOBITUH; COCTaBJATb BEPOATHOCTHYI MOJeJb U

MHTEepPNpeTHUpOBaTh OJTYYEHHbIN pe3ybTaT




YMeHHe omnepupoBaThb MOHATUSIMHU: TOYKA, MpsMasi, MJOCKOCTb,
IPOCTPAHCTBO, OTPe30K, JIyd, BeJUWYHMHA YIJa, IJIOCKUH YroJ,
JIBYyTPaHHbBIN YToJ1, TPEXTPAaHHbIN yroJl, CKpelMBaloluecs NpsiMble,
NapaJ/ijieJibHOCTb U MepPNeHAUKYISIPHOCTb NPSMBIX U IJIOCKOCTEH,
yroJl MeXAy NPSIMbIMH, YTOJ1 MeXAY NPsIMON U MJIOCKOCTbIO, YToJ
MeXJly IIJIOCKOCTSIMHU, paCCTOSIHMEe OT TOYKM [0 IIJIOCKOCTH,
paccTosiHue MeXAY NPsMbIMH, PACCTOSIHUE MEXAY IMJIOCKOCTSIMU;
yMeHHe MCIO0JIb30BaTh NPU pelleHUuH 33Ja4y U3ydeHHble QaKThl U
TeopeMbl MJIAHUMETPUH; YMEHUE OLleHHWBAaTb pa3Mepbl 00'bEKTOB
OKpYXKalIlero MHpa; CTPOUTb MaTeMaTH4YeCKUe MOJeNu C
NOMOIIIbI0 TeOMEeTPUYECKUX TMOHATHA U BeJWYHH, pelaTh

CBA3aHHbI€ C HUMHU IIPpAKTUY€CKHUE 3aJa9U
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YMeHHe onepUpoBaTb MOHATUAMM: IUIOWAAb QUIYpbl, O06BEM
burypnl, MHOrOrpaHHUK, NpaBUJbHBIA MHOIOTPAaHHUK, CedeHUe
MHOTOTpaHHUKA, Ky0, MNapaJjesenune], TMpuU3Ma, OUPaMHUJa,
durypa ¥ noBepxHOCTb BpallleHUs, [UIUHAD, KOHYC, ap, chepa,
mowasb chepbl, NJIOLEAJb MNOBEPXHOCTH NHUPAMU/bI, NPU3MBI,
KOHyc(a, LHUJIAHADA, 06bEM Ky0a, IPSAMOYT0JIbHOTO
napaJijiesieniuine/ia, NUpPaMu/ibl, IPU3Mbl, [UJIUH/PA, KOHYC], 1Iapa,
pa3BépPTKAa MOBEPXHOCTH, CeYEHUs KOHyca M LUJIHUHAPA,
napaJijieibHble OCH WJIM OCHOBAaHUIO, CeYeHHe LIapa, MJIOCKOCTb,
Kacaroasicsa cdepbl, [UIUHAPA, KOHYCa; YMEeHUEe CTPOUTH CeYeHHe
MHOTOTPAaHHUKA, U300pakaTb MHOTOTPAaHHUKH, GULYpbl U
IOBEPXHOCTH BpALleHUs, UX CEYEHHs], B TOM YHCJe C MOMOLIbIO
3JIEKTPOHHBIX  CpPEJACTB;  yMEHHe  TPUMEHSTb  CBOMCTBa
reoMeTpuueckux (Quryp, camocTosATeJbHO (GOpPMYJIUPOBATH
onpejiejieHUs1 H3y4daeMblX GUryp, BbIABUraTb TMIOTE3bl O
CBOMCTBaxX M NpH3HaKaX reoMeTpuyeckux GUryp, o60CHOBBIBATh
WJIM ONPOBEepraTh UX; YMeHHe NMPOBOJUTH KJaaccubuKanuw GUryp
0  pa3/M4YHbIM  [pU3HAKaM, BBINOJHATb  He0bOXOJUMble

AOIOJIHUTEJ/IbHbIE IIOCTPOEHUA
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YMeHue onepupoBaTb NOHATHUSAMU: [ABUKEHHE B NPOCTPAHCTBE,
napaJjjieibHbli NepeHoC, CUMMEeTPUsi Ha IJIOCKOCTH U B
NpPOCTPaHCTBe, MOBOPOT, Npeobpa3oBaHUe MNOJA00OUSL, MOJOOHBIE

burypsl; yMeHHe pacno3HaBaTb paBHbIE U [10JI00HbIEe QUTYPbI, B TOM




4yucJe B TPUPOJe, HCKYCCTBe, apXUTEKType; HCIO0JIb30BaTh
reoMeTpUYeCKre OTHOIIEHUs] NpPU pelleHUH 33/]a4y; HaXOJUThb
reoMeTpUyecKre BeJMYMHbI (JJIMHA, YToJ, IJI0laJb, 00bEM) NpHU
pellleHUH 33Jja4 U3 JAPYTUX y4eOHbIX NPEeAMETOB U U3 peasbHOU
’KU3HU; YMEHHUe BbIYUCJASATb reoMeTpUyecKHe BeJMYUHbI (JJIMHA,
yroJs, IJOaAb, O6GBEM, IJIOIAZAb IOBEPXHOCTH), HCIOJIb3Ys
u3ydyeHHble GOpPMyJbl M MeETOAbl, B TOM 4HCIE: IJIOUAJb
NOBEPXHOCTH MUPaMU/JbI, MPU3MbI, KOHYCa, LUWIMHAPA, MJIOLIAJb
chepbl; 06BEM Kyba, NPSAMOYTOJbHOTO  Mapasiesenune/a,
NHUpaMU/bl, TPU3Mbl, [IUJIUHAPA, KOHYCA, IIapa; yMeHHEe HAXO/UTb

OTHOLIEHHE 00'bEMOB MOJIOOHBIX PUTYD
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YMmenue orneprupoBaTb IMNOHATHUAMHU: INPAMOYroJibHad CHUCTEMa
KOOpAWHAT, BEKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBLI BEKTOPA,
CyMMa BEKTOPOB, NIPpON3BeJE€HHWE BEKTOpPA Ha YHUCJIO, PA3JIOKEHHUE
BEKTOpa II0 6a31/1cy, CKaJIdpHO€ TIIpou3BeAEeHHEe, BEKTOpPHOE
Ipou3sBeeHue, yrojga Mexagy BEKTOpaMH, YMEHHE HCII0JIb30BATb
BeKTOprlf/'I H KOOpﬂHHaTHbIﬁ METO/ AJIA peumeHuda

reoMeTpru4eCKHux 3aa4 1 3aja4 ApPpyrux y‘Ie6HbIX npeaMeToB

13

YMeHue BbIOUpaTh MNOAXOJSLIUN METOJ [AJs1 pelleHdus 3aJayy;
NOHUMaHUe 3HAYMMOCTU MAaTeMaTHKU B U3YYEHUU NMPUPOAHBIX U
001eCTBEHHBIX NPOLECCOB U SIBJIEHUW; yMeHHe paclo3HaBaTh
NposiBJIeHHe 3aKOHOB MaTeMaTUKH B UCKYCCTBE, yMeHHUE NPUBOJUTD
NpuMepbl MaTeMaTUYeCKHUX OTKPBITUA POCCUUCKOWM W MHUPOBOH

MaTeMaTU4YeCKOU HayKH
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MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJEePKaHUS

Ko,
1 Yuicsa ¥ BbIYMCIEHUA
1.1 HaTtypanbHble U Lesible yucaa. [I[pusHaku AeJIMMOCTH LeJIbIX Yucel
12 PauunoHnanbHble yKcia. OGbBIKHOBEHHbIE U JeCATUYHbIE APOOU, MPOLEHTHI,
' OeckOHeuHble TeEpUOJUYECKHUE POOU
13 ApudmeTHueckrii  KOpeHb  HaTypasJbHOW  cTenmeHU. JlelicTBUA €
' apudMeTHYeCKMMHU KOPHSIMU HAaTypa/IbHOM CTeNeHU
14 CreneHb c LeJbIM NokKa3aTeseM. CTeleHb C pallMOHAJIbHBIM ITOKa3aTeJeM.
' CBoOKCTBa CTenneHU
L5 CHUHYC, KOCUHYC U TAHT€HC YMCJI0BOTrO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apPKTaHT€HC YMCJI0BOTO apryMeHTa
1.6 Jlorapudm yucia. [lecaTUYHbIE U HATYpPasbHbIE JOrapudMbl
JelicTBUTeNbHBbIE YKhcaa. ApudMeTUUECKHE ONepaliu C JIeMCTBUTENIbHBIMU
1.7 yucaamu. [IpubankéHHble BbIYUCIEHUS, IPaBUJIa OKPYTJIeHUs, IPUKUAKA U
OLleHKa pe3yJibTaTa BbIYMCJIEHUHN
1.8 [Ipeo6pa3oBaHUe BbIpaXKeHU N
1.9 KoMnuiekcHble yucia
2 YpaBHeHUd 1 HepaBeHCTBa
2.1 Lesble v poO6HO-pallMOHA/IbHbIE YPAaBHEHHUS
2.2 HppauuoHaibHble ypaBHEHUA
2.3 TpuroHomeTpuieckre ypaBHeHHUA
2.4 [TokasaTesibHbIE U JIorapuPpMUYecKre YpaBHEHUS
2.5 [lesble v po6HO-paLlMOHA/IbHbIE HEPABEHCTBA
2.6 HppauuoHaibHble HepaBeHCTBA
2.7 [lokazaTesibHbIE U JIoTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTrpruyeckre HepaBeHCTBA
2.9 CucteMbl M COBOKYIIHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHeHMd, HepaBeHCTBA U CUCTEMBI C TapaMeTpaMU
2.11 MaTpuia cucTeMbl JIMHENHBIX ypaBHEHUU. OnpeevTe/ b MaTPULLbI




@yHKIMU U TpadUKU

®OyHkiyg, crnocobbl 3aaaHus  GyHKUMU. [paduk PyHKuMU. BzauMHO

3.1 obpaTtHble ¢GyHKIMU. YETHble M HeudéTHble QyHKUUHU. [lepuogryeckue
byHKIIMU
O6s1acTh omnpesesieHUs] U MHOXECTBO 3HaueHUHW ¢yHkuuu. Hynu dyHkuuu.
3.2 [IpoMexXyTKH 3HAKONOCTOAHCTBA. [I[pOMeXyTKM MOHOTOHHOCTH (PYHKIUU.
' MakcuMyMbl ¥ MUHMMYMbI QyHKIMU. HanboJiblllee 1 HaMMeHblllee 3HaYeHHe
bYHKIIMY HAa NPOMEXYTKe
33 CteneHHas QyHKLUS C HATYpaJbHBIM U LieJIbIM NTOKa3aTesieM. E€ cBolicTBa U
' rpaduk. CBoMicTBa U rpad UK KOPHS N-0M CTENEeHU
3.4 TpuronomeTrpudeckue GyHKI UM, UX CBOMCTBA U rpadUKHU
3.5 [TokazaTesibHasa u jorapudmMuyeckass PyHKIMH, UX CBOUCTBA U rpadUKu
16 Touku paspbiBa. AcuMntoTbl rpadukoB ¢yHkuuM. CBoMcTBa GYHKIMY,
' HelnpepbIBHBIX Ha OTpe3Ke
3.7 [Tocne0BaTe/IbHOCTH, CIIOCOOBI 3aJaHUS NTOC/IE/0BATENbHOCTEN
18 ApudmMeTndeckass U reoMmeTpudeckas mnporpeccud. Popmysia CI0XKHBIX
' IPOLEHTOB
4 Hauasia MaTeMaTH4YeCKOro aHa/Iu3a
4.1 [IpousBoaHas pyHKUUH. [Ipor3BO/IHbIE 3/IeMEHTAPHBIX PYHKLUN
[IpyuMeHeHUe NIPOU3BOJHOM K HCCIeL0BaHNI0 GQYHKIIMHA HAa MOHOTOHHOCTb U
4.2 3KcTpeMyMbl. HaxoxjeHue HaWbOOJbIIEro W HAUMEHbILIETO 3HA4YEHUS
bYHKIIMU HA OTpe3Ke
4.3 [lepBoo6pa3nas. UHTerpan
5 MHOKeCTBa U JIOTUKA
5.1 MHo0>keCcTBO, oniepaluy HaJl MHOXKecTBaMHu. [luarpaMmmsbl Jitsiepa - BeHHa
5.2 Jloruka
6 BepoATHOCTb U CTaTUCTHKA
6.1 OnucaTesibHas CTaTUCTUKA
6.2 BeposaTHoCTb
6.3 KoMmbuHaTOpuKa
7 ['eomeTpuda
7.1 @urypsl Ha JIOCKOCTH
7.2 [IpsiMbIe ¥ JIOCKOCTH B IPOCTPAHCTBE




7.3 MHoOrorpaHHUKHU
7.4 Tesia U TOBEpPXHOCTH BpallleHHUA
7.5 KoopanHaTel 1 BEKTOpPBI




YYEBHO-METOAHWYECKOE OBECIIEYEHHE OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIbI A1 YYEHUKA

MaTeMaTuKa: ajire6pa U HayaJla MaTeMaTH4YeCKOro aHa/ln3a, reoMmeTpus. ['eomeTpus:
10-11 kJ1acchl: 6a30BbIN U YTIy0JeHHBIA ypOBHU : y4e6HUK /JI.C. ATaHacsH, B.O.
Byrtyso0B, C.b. Kagomues . - 11-oe usza.ctep. - Mocksa : [IpocBemienue, 2023. - 287, c. :
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METOAWYECKHUE MATEPHUAJIbBI AJ14 YYUTEIA

['eoMeTpus: 10 Kyacc: 6a30BbIN U YIy06JeHHBIA YPOBHU : JlUlaKTHYECKUE
MaTepHasbl: yuebHoe nocobue/ B.I'. 3uB. — 6-e u3ganue, crep. - Mocksa:
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['eoMeTpus: 11 kyacc: 6a30BbIN U YIy06JeHHbIA YPOBHU : JlUIaKTHYECKUE
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