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COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, ITPOCTpaHcTBO. loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anMHOe pacnoioKeHue NpsIMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIIeIbHbIE U
cKpemuBamomyecss npsamslie. llapamnensHOCTh NpPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IIPOCTPAHCTBE; IAPAIUICIBHOCTh TPEX NPSIMBIX; MAPaJUICIBHOCTD
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMHM CTOPOHAaMH; YIOJI MEXKIy IPSIMBIMU B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX TIockocTei. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYPHI HA TIOCKOCTU: TETPadp,
KyO, apaijieNienumnea; MOCTPOCHHE CEYCHUIA.

[lepneHaUKyIIpHOCTH HPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJSIpHbIE MpsSIMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUiebHbIE M MNEPHEHIUKYJISPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHNEHAUKYISIPHOCTA IPSIMOM M IIOCKOCTH, TEOpeMa O MpAMOW NEpPHEHAUKYISPHOU
IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOM M IIOCKOCTBIO; JBYTPaHHBIM YIOJI,
JIMHEHHBIN YroJl ABYTPaHHOro yriia. IlepneHaukyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, pPAacCcTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NPOEKUus (GUIypbl Ha IJIOCKOCTb.
IlepneHAUKyYISAPHOCT TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIAPHOCTH ABYX IUIOCKocTer. Teopema
0 TPEX NEPIEHIUKYIIApPaX.

MHuororpanHuKu

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOTOrpaHHukKa. IIlpu3ma: N-yrospHas nmpu3ma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapannenenunen, NpsAMOYroJibHBIN Napajuiesienune] U ero cpoiictBa. [Iupamuaa: N-yromapHas
nUpaMusia, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTh IHPaMUJIBbI;
NpaBUJIbHAas W YCEUEHHas IHpaMuja. OJEMEHTbl MNpu3Mbl M nHpaMujbl. [IpaBuibHBIE
MHOTOIPAHHUKHU: MOHSTHE MPAaBUIBHOTO MHOTOIPAHHHMKA; MpaBWJIbHAS MpU3Ma U MpaBUIIbHAs
nUpaMy/Ia; MpaBUIIbHAs TPEYroJibHas MUPaMUa U MPaBUIIbHBINA TeTpasap; kyO. [IpencraBnenue
O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’JAp, HoAeKa’aAp M ukocadap. CedeHHs HpU3MBI U
MAPaMU/IBL.

CummeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, IPSIMOW, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, apajuiejenuneax, NpaBuibHbIX MHOIOTPAHHUKAX.

Brruucienue 351eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NpaBWIBHON NMUpaMuUbI, TEOpeMa O IUIOmaAu yced€HHoM mupamuabl. [lonstue o6 oOBEMe.
O06BEM nupamMusl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEéMaMU ITONOOHBIX TEI.

11 KUIIACC



Tesa BpalieHus

[lwmHapuYecKass MOBEPXHOCTb, 00pa3ymoliue IMIMHAPUYECKON TOBEPXHOCTH, OCh
LWIMHpUUYECKOl noBepxHocTu. Lunmuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 0Opasyronias u
0Cb; IUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckass 1moBepxXHOCTb, 00Opa3ylolue KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYEeCKOW mnoBepxHocTH. KoOHyc: OCHOBaHME M BepUIMHA, 0Opa3ymoollas U OCh; IJIOLIA]b
OOKOBOW M NOJHON MOBEPXHOCTH. YCEU€HHbIN KOHYyC: 00pa3yrolliue M BbICOTA; OCHOBAaHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: ueHtp, paaudyc, AUaMeTp; IUIOMIAJb IMOBEPXHOCTH cdeprl. B3ammuoe
pacmonoxxenue chepsl 1 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300paxenue Ten BpallleHus Ha INIOCKOCTH. Pa3BépTka LuaMHApa U KOHyca.

KomOuHnanmu Tten BpalleHuss U MHOTOIPAaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; chepa, BOMCaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIIECHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSAMOYTOJIBHOTO Napajuienenunena v ciaeactsus u3 Heé. O0bEM LmMHApa, KoHyca. O0bEM
11apa 1 miomaab chepsl.

[TonoGubie Tenma B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOMANIMU TTOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPIEHAUKYJSPHO OCH), CEYECHHS KOHYyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY ), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha niockocTu U B ipoctpancTBe. CllojKeHUE U BBIUUTaHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uucio. Pa3noxxeHue BeKkTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. IlpaBuio
napanenenunena. Pemenue 3ajay, CBsI3aHHBIX ¢ IPUMEHEHHUEM IPaBUII ICHCTBUI C BEKTOpaMH.
IIpsmMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopamuHarsl Bektopa. Ilpocreimme
3a/layl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalipHOE NpPOU3BEICHHE BEKTOPOB.
Brruncienue yriioB Mexay HpSMBIMHA U TUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIA METOH TPH
pEeIIeHNU T€OMETPUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTepU3YIOTCS:

I'paxxnanckoe BocniuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromierocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHH, NPOIELyp TIPakJaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMAIBLHBIMH HHCTHUTYTaMH B
COOTBETCTBUH C UX (PYHKIUSIMHU U HA3HAYCHUECM.

I[MaTpuoTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO POCCUICKON IPpa)KAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOAILIEMY POCCUUCKONW MaTEeMaTHKH, ILIEHHOCTHBIM OTHOIICHHEM K JIOCTHXKEHUSIM
POCCHUHCKMX MaTeMaTUKOB M POCCUMCKONW MaTeMaTHYEeCKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITHUX
JOCTIDKEHUH B IPYTUX HAYKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUSI, STHYECKOTO TIOBEJICHHS, CBSI3aHHOTO C MPAKTUYECKUM MPHUMEHEHHEM
JTOCTHIKEHUIN HAYKH M JIEATENbHOCTHIO YUYEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJa B MOCTPOSHUE
YCTOMUUBOTO OYIyIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHHEM K  MHpPY, BKJIIOYAas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pacCyX ACHUM; BOCHPUHMYHUBOCTBIO K
MaTeMaTHYECKUM aclieKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

C(OPMHUPOBAHHOCTBIO YMEHHS MPHUMEHSATh MaTEeMaTWYeCKHe 3HAaHUS B HWHTEpEcax
3I0pOBOr0 M Oe3omacHOro obpasza H3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTaHue:

FOTOBHOCTBIO K TPYyZy, OCO3HAHHUEM LIEHHOCTU TPYJO0JIIOOUS; UHTEPECOM K Pa3IUYHbIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWHM BCEW JKW3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pEIIeHUN IPAKTHYECKUX 3a/1a4 MATEeMAaTUYECKOW HAITPABICHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIHHO-
SKOHOMMYECKUX TMPOIIECCOB Ha COCTOSHUE NPUPOJHOM M COLMAIbHOW Cpeabl, OCO3HAHHWEM
NI00aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalue Ha  [pUMEHEHHE



MaTeMaTHYeCKUX 3HAHMUHN Ui pelIeHMs 3a/ad B 00JACTH OKPYXKAIOLIEH cpenbl, MIaHUPOBAaHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIECTBUM JJIs1 OKPYKAIOIIEN Cpeibl.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTHKH, TOHUMAaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YEJIOBEYECKON JIEATEIBHOCTH, dTAllOB €€ Pa3BUTUA U 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIA3ALINH;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYpPOH KAaK CPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIEATEIbHOCTh
WHIWBUAYAJIBHO U B IPYyIIIE.

METANPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOESHUS TPOrpaMMbl yueOHOro npeamera «MaTemaTukay
XapaKTepU3yIOTCS  OBNQJCHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelicEUAMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMMUBHBIMU — OCliCEUAMY,  YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuUMeHeHue 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBble 1oruveckue aeicTBUA:

® BBUIBJISATH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOUICHUH MEXIy MOHATHUSAMH; (HOPMYITHPOBATH OIPEICIICHUS MOHSTHH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 0000IIeHUs
Y CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHMMATh, (POPMYJIMPOBaTh U MPEOOPa30BBIBATH CYXKJIEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIE;

® BBIIBIISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIONEHWSX W YTBEPKACHUAX; IpemiaraTb KPUTEPUW MJIsi BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JenaTh BHIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITIOYCHNH, YMO3aKITIOYCHUH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIIFHO JTOKA3aTeIhCTBA MATEMATHICCKUX YTBEPKACHUH (TIpsSMBIE
U OT TMPOTUBHOTO), BBICTPAMBATh ApPTYMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U BBIBOIBI;

e BbIOMpaTh cnocob penieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAALINNA ¢ YYETOM CaMOCTOSATENIBHO BBIAEICHHBIX
KPUTEPUEB).

Ba3zoBrble ucciaenoBareLCKHuE NeliCTBHA:

® CNOJNB30BaTh  BONPOCHI  KaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUS;
(dopMyIHpOBaTH BOMPOCH], (PUKCHUPYIOIIME MIPOTHBOPEUYHE, MPOoOIeMy, YCTaHABIUBATh
HUCKOMOE U JlaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHUE;



MPOBOJMTh CaMOCTOSITEJIbHO CIUTAHWPOBAHHBIA OSKCIIEPUMEHT, WCCICIOBAHUE I10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro oOOBbeKTa, SBJICHHS, IpoIecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy O0OBEKTaMH, SIBIICHUSAMH, IPOLIECCAMU;
CaMOCTOSITCNILHO  (pOPMYJIMPOBAaTh  OOOOINEHUS W  BBIBOJALI IO  pe3yjIbTaTam
MPOBEAEHHOTO HAOJIOACHHMS, UCCICIOBAHUS, OICHUBATh JTOCTOBEPHOCTh MOJYYECHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHHIA;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIIBUTATh MPEATIOI0KECHUS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBIBJIATH Ae(DUIMTHI MH(POpMANNK, JTaHHBIX, HEOOXOAMMBIX JUIl OTBETa HA BOIPOC U
JUISL pEILICHHS 33/1a4H;

BBIOMpaTh HMHGOPMALMIO W3 WCTOYHUKOB PpA3IMYHBIX THUIIOB, aHAJIM3HPOBATH,
CHCTEMATH3UPOBATh U HWHTEPIPETUPOBATh MH(OOPMAIHMIO PA3IMYHBIX BUAOB U (HOpM
IPECTaBIICHHUS;

CTPYKTYpHpOBaTh HMH(POPMAIMIO, TPEICTAaBIATh €€ B  paslMuHBIX  (opMax,
WLTIOCTPUPOBATH IpadUuecKy;

OLICHMBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTEIBHO CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHugepcanvhvle KOMMYyHUKAMUGHbIE Oelicmeus, 00ecneuudarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOS 00YUAIOUUXCSL.
Oo0menmne:

BOCIIPUHHUMATh U (pOPMYIHPOBATh CYXKICHHS B COOTBETCTBUU C YCIOBHSMH U LEISIMHU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPaKaThb CBOIO TOYKY 3PEHHUSI B YCTHBIX H
NMUCbMCHHBIX TCKCTAX, AaBaTh MOACHCHHA 11O X0y PCHICHUA 3aaa4l, KOMMCHTUPOBATDH
TIOJTyYEHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJICHHUS 33a7aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXJaeMOW TeMBbI, TPOOIIEMBI,
peHIaeMOfI 3aJa4u, BBICKA3bIBaTh HJCH, HANCJICHHBIC Ha IIOMCK PCIICHHA,
CONOCTABIATh CBOM CYKACHHUS C CYXKICHUSMH JIPYTMX YYacTHHKOB JHaJiora,
0OHapyXMBaTh pa3In4Me U CXOJCTBO MO3UIMH; B KOPPEKTHOH (hopme popMynupoBarh
pa3HOIIIACHsI, CBOM BO3PaKCHUS;

IPE/ICTaBIATh PE3YJIbTAThl PEUICHUs 3aauH, IKCIIEPUMEHTa, HCCIIEOBAHUS, MTPOCKTA;
CaMOCTOSATENIFHO BBIOMpaTh ()OPMAT BHICTYIUICHHS C Yy4ETOM 3a/1ad NPE3CHTAlUd U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHnuecTBo:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHOM pabOTHI
OpU pelIeHuH Y4YeOHbIX 3a/ay; NpPUHUMATh Ielb COBMECTHOM JeATeNbHOCTH,
IUIAHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIBI PadoT,
JIOTOBAapHUBATHCS, OOCYXKJIaTh TMPOLECC M pe3ylnbTaT paboThl; 0000IIaTh MHEHHS
HECKOJIBKHX JTIOACH;

y4acTBOBATh B TPYIIOBBIX opMax padboThl (00CyX aeHMS, 0OMEH MHEHUN, «MO3TOBBIC
IITYpPMBl» W MHBIC); BBINOJHATH CBOIO YacTb pPaOOThl W KOOPAMHHPOBATH CBOU
JIeMCTBUS C IPYTUMH YiICHAMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA
MPOIYKT [0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHSL.



3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue CMvlci08bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranusanus:

®  COCTaBJIATH IUIAH, AITOPUTM PELICHHS 33a4H, BHIOUPATh CIOCO0 pelIeHus C ya€ToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMHM I[IO3HABATEIBHOM pE(PIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JECTBUH M MBICIUTENBHBIX TPOLECCOB, HMX pE3yJbTaToOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIPOLECCa W PE3yJIbTaTa PELICHHs MaTeMaTU4YeCKOU
3a/1a4u;

® [PEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPH PEIICHUM 3a]1a4d, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAlJIEHHBIX
OmMOOK, BBISIBJICHHBIX TPYTHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUAM, OOBSACHATH IPUYUHBI
JOCTUKEHUSI WIM HEJIOCTUKEHHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAMUTH OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh MOHATUSIMH: TOUYKA, MPSIMasi, TUIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CJICJICTBHS U3 HHUX IPU PEIICHUN T€OMETPUICCKIX
3azad.

OnepupoBaTh TOHATHUSIMH: TApPaUIETbHOCTh M MEPHEHIUKYISAPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE pacrooKeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMU: JIBYTPaHHBIM Yroj, TpaHU MABYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJia; IMHEHHBIA yToJI JBYTPAHHOTO YIJIa; TPayCHAs Mepa JBYTPaHHOTO yTJia.

OnepupoBaTh TMOHSATHSMH: MHOTOTPAHHWK, BBITYKJIBIA W HEBBIMYKIBI MHOTOTPAaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIHLHBI MHOTOTPAHHHK.

Pacrio3naBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (MHpaMuia; MPU3Ma, MPSIMOYTOIBHBIN
napauenenunes, Kyo).

KnaccuduupoBate MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUSA IS KJIAcCU(PUKAIUU
(BBIMTYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHHUKH; TPSMBIE U
HAKJIOHHBIE IPU3MBI, TapalIeIeTUTIEIbI).

OnepupoBaTh MOHATUSMU: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB.

OOBSICHATH MPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIEIOB.

Ctpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) ILIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxO0XJACHHE TEOMETPUYECKHMX BEIMYMH 10 obOpasuaMm MiId
QIrOpUTMaM, MPUMEHSS HW3BECTHBIC AHATUTHYECKHE METONbI TMPU PEUICHHH CTaHIapTHBIX

7



MaTeMaTHYECKUX 3aJad Ha BBIYHCICHUE PACCTOSHHUN MEXIy IBYMsS TOYKaMH, OT TOYKH MO
MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEX/TY CKPEIIUBAIOIIUMUCS TIPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKIACHHE TEOMETPUYCCKUX BEIMYMH 1O 00pasnaMm WiId
QITOPUTMAaM, TMPUMEHSS W3BECTHBIC AHATUTHYECKHE METOJbI TMPU PEHICHHU CTaHJAPTHBIX
MaTEeMATHYECKUX 33/7a4 HAa BBIYHUCICHHE YTIIOB MEXIY CKPEIIUBAIOIIUMUCS TPSIMBIMH, MEXIY
NPSIMOH U TUIOCKOCTBIO, MEXKTy IJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Bbrauciiate 00bEMBI U TUIOIIAAHM TOBEPXHOCTEH MHOTOTPAaHHHKOB (TIpU3Ma, MUPaMua) ¢
npuMeHeHHeM (GOpMyJI; BBIYHMCISITH COOTHOIICHUS MEXIY IUIOIAASMU TTOBEPXHOCTEH,
00BEMaMU TIOOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh TOHITHSIMH: CHUMMETPUS B MPOCTPAHCTBE; IICHTP, OCh W ILIOCKOCTh
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Biiekath, MpeoOpa3oBbIBaTh U MHTSPIIPETHPOBATh MHPOPMAITUIO O MPOCTPAHCTBEHHBIX
TEOMETPHUSCKUX (PUTYpPaAX, MPEACTABICHHYIO Ha YePTEk,aX U PUCYHKaX.

[MpumensaTp reomerpuueckue (akTbl Ui  PENICHUS CTEPEOMETPHYCCKUX — 3ajad,
IPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsATh TPOCTEHIIME TPOTPAMMHBIC CPEICTBAa U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a1a4.

[TpuBOIUTE, TpPUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIOMyYeHHBIC 3HAHUS HA MPAKTHUKE: aHAM3HPOBATh PEAbHBIC CHTYAIlUd U
OPUMEHSTh HM3yYEHHbIE TIOHATHUS B  TMPOLECCe TMOWCKAa pElIeHHUs  MaTeMaTH4eCKH
chopMynUpOBaHHON MPOOIEMBI, MOAECIUPOBATH pPEaTbHbIE CHUTYyallMd Ha S3bIKE TEOMETPHH,
HCCIIEIOBATh TMOCTPOEHHBIE MOJENU C WCIOJIB30BaHHEM T'€OMETPHUECKHUX MOHITHH U TEOpeM,
amnmapara anreOpsl; peniaTh NpakTHYecKue 3a1auu, CBI3aHHbIE C HAX0XKICHUEM FeOMETPHUECKHUX
BEJIMUKH.

11 KJIIACC

OnepupoBatb TIOHSITUSIMHU WIHHpUYECKast MMOBEPXHOCTb, oOpa3yrorniue
[UIMHIPHYECKON TTOBEPXHOCTH; IIIIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroIue KOHUIECKOU
MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

PacnioznaBats Tena BpaiieHus (MUIUHAP, KOHYC, cdepa U map).

OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJI BpaIICHUS.

KnaccudumupoBars B3auMHOE pacmtoioskeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA MIAPOBOTO CJIOS; APOBOM CEKTOP.

Breruncnate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUUYECKUX TNl C
npUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHUK, BIUCAHHBIA B c(epy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BbIunchsTh COOTHOLIEHHSI MEXAY IUIOMIAIMU TMOBEPXHOCTEH M 00bEMaMu MOJO0OHBIX
Tel.



N300paxkaTh n3ydyaemble (GUIypbl OT PyKH M C IPUMEHEHHEM IPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

BoINOAHATE (BBIHOCHBIC) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TeJl BPALICHUSI.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPA30BBIBATE WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, npeacTaBICHHYIO Ha YepTeXax U PUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE NEHCTBUSA CIIOKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXXEHHUS BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh IpaBUIIO NapaJuIeICIUIIEIA.

OnepupoBaTh NOHATUSMU: JI€KAPTOBBI KOOPJMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOPA, YIOJ MCKAY BCKTOpaMH, CKaJIAPHOC
MMPOU3BCACHUC BCKTOPOB, KOJNIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

Haxoautbs cymMMy BEKTOPOB U IPOU3BEIEHUE BEKTOPA HA YUCIIO, YIOJI MEXIY BEKTOpamH,
CKaJISIpPHOE MPOU3BEECHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHUS CTEPEOMETPUUYECKUX  3ajad,
IIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMS, €CIM YCIOBHs IIPUMEHEHHUs 3aJaHbl B SIBHOM
dbopwme.

Pemars HpOCTeI\/'IIHI/Ie TCOMCTPHUICCKUC 3aa4i Ha NIPUMCHCHHUEC BECKTOPHO-KOOPAWHATHOTO
METOJa.

Pemate 3amauM Ha JOKAa3aTelIbCTBO MATEMATUYECKUX OTHOLIEHUNM M HAXO0XICHUE
reOMETPUYECKUX BEJIMYMH MO o0pas3laM MW alropuT™MaM, MPUMEHSS W3BECTHBbIE METOJbI MPH
PELICHUH CTaHAAPTHBIX MaTEMAaTHYECKUX 3a1a4.

[IpuMeHATs TpocTeHIIne MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1aY.

[IpuBoauTh NpUMEPBI MATEMATHYECKUMX 3aKOHOMEPHOCTEM B IIPUPOJE M KU3HHU,
pacro3HaBaTh IPOSBICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA NPAKTUKE: aHAIU3UPOBATH PEANBHBIE CUTyalud M
MMPUMCHATH HN3YYCHHBIC IIOHATUA B mponecce IIOHUCKa peicHuA MaTEMATUYCCKU
chopMyIMpPOBaHHONW MPOOIEMBbI, MOAETHPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOIb30BAHMEM TI'€OMETPUYECKUX IIOHATHM U TEOPEM,
anmapara anreOpbl; peraTh NpakTHYeCKUe 3aauu, CBI3aHHbIE ¢ HAXOXKACHUEM IeOMETPUYECKIX
BEIINYMH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
N HanMeHoBamie KoanuecTBo yacoB DJIeKTPOHHbBIE
(undposbie)
n/ | pasieoB U TeM Becer  Koutpoasn = IIpakTHueck
oOpa3oBaTe/ibHbIE
I MporpaMmMabl 0 ble padoThbI ue padoThbl
pecypcbl
BEercHIe B bu6nmoreka [IOK
1 A 10 https://m.edsoo.ru/1c209
CTEPEOMETPUIO
e37
[IpsimMble n
EHZE:O;ZTZG: bubmuoreka [{OK
2 poctp ) 12 1 https://m.edsoo.ru/1c209
[TapamiensHOCTH
e37
PSIMBIX U
MIJIOCKOCTEM
[TepnienaukynsipHO bubmmoreka [JOK
3 CTh MPSIMBIX U 12 https://m.edsoo.ru/1c209
MIJIOCKOCTEH e37
Vsl Mexay bubmuoreka [IOK
4 HPSMBIMH U 10 1 https://m.edsoo.ru/1c209
IUIOCKOCTSIMHA e37
bubmmoreka IIOK
5 MHoOrorpaHHUKH 11 1 https://m.edsoo.ru/1c209
e37
OGLEMEI bubnuoreka [{OK
6 9 1 https://m.edsoo.ru/1c209
MHOTOTPaHHUKOB
e37
IToBTOpeHue: bubmuoreka [IOK
7 CEUCHHS, 4 1 https://m.edsoo.ru/1c209
paccTOSHUS U YTJIbI e37
OBIIEE KOJIMYECTBO
YACOB I1O 68 5 0
I[MPOT'PAMME
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KUIACC

N HaumenoBanu KosmuecTBO 4acoB DJIeKTPOHHbBIE
" e pa3iesioB H (uudpoBbie)
n/ Becer  Konrpoabunl  IlpakTHueckn
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbI e padoThbI
NPOrpamMmbl pecypcsbl
bubmuorexa [JOK
Tena
12 https://m.edso0.ru/1c209e
BpallleHUs 37
bubmuorexa [JOK
OOBEMBI TEN 5 1 https://m.edso0.ru/1c209
37
BexTops! u bubnuorexa [JOK
KOOPJIMHATHI B 10 1 https://m.edso0.ru/1c209e
MIPOCTPAHCTBE 37
I1
o g:goi::;e’ bub6muoreka IIOK
R ’ 7 1 https://m.edsoo.ru/1c209e
CUCTEMAaTH3AIH 37
sl 3HAHUH —
OBIIEE
KOJIMYECTBO
YACOB I1O 34 3 0
I[MTPOT'PAMME
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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INOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne

n/
n

Tema ypoka

KoaudecTBO 4acoB

KoHnTtpoJsb
HbIE
padoThI

Bce
ro

IIpakTHye
CKHe
padoThI

Jlara
H3yUeH
us

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE
TTOHSITHS
CTEpEOMETPUH:
TOYKa, Ipsimasi,
IJIOCKOCTD,
MIPOCTPAHCTRO.
IIpaBuna
n300pakeHUs Ha
PHUCYHKaX:
M300paKeHUS
IUIOCKOCTEH,
MapajuIebHBIX
MIPSIMBIX
(oTpe3koB),
CepeHbI
oTpe3Ka

bubmuorexa [JOK
https://m.edsoo.ru/ae
cc/7cd

ITonsaTus:
MEepPECEKArIINeC
s1 IIIIOCKOCTH,
IepECEKArIINeEC
s IpsAMast U
MIOCKOCTh

ITonsarus:
IEPECEKAIOIINEC
s IIIIOCKOCTH,
IEPECEKAIOIINEC
s IpsAMast U
IUIOCKOCTh

3HaKOMCTBO C
MHOTOTpaHHUKA
MH,
n300pakeHue
MHOTOTPaHHUKOB
Ha PUCYHKax, Ha
MTPOCKITMOHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/2d
8a9c99

bubmuorexa [JOK
https://m.edsoo.ru/db
685e73

bubmuorexa [JOK
https://m.edsoo.ru/a6
3959%¢d
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https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed

yepTexax

HagannHpie
CBEJIEHUS O KyOe
Y TUPAMU/IE, UX
Pa3BEPTKU U
MOJICTIN.
Ceuenus
MHOT'OTPaHHUKOB

bubmuorexa [JOK
https://m.edso0.ru/b3
0dff38

HauannrHbie
CBEJICHUS O KyOe
Y TUPAMHU/IE, UX
pa3BEPTKU U
MOJICTIN.
Ceuenns
MHOT'OTPaHHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/3d
8ffd32

Ilousitue 06
aKCHOMaTHUUYECKO
M IIOCTPOCHHUH
CTEPEOMETPHHU:
AKCHOMBI
CTepEeOMETPUU U
CIIEICTBUS U3
HHUX

IToustue 00
AKCHOMATHYECKO
M TIOCTPOCHUU
CTEPCOMETPHH:
AKCHUOMBI
CTEPEOMETPUH U
CIEACTBHUS U3
HUX

bubmuoreka [JOK
https://m.edsoo.ru/0c
chcdfe

bu6mmoreka [JOK
https://m.edso0.ru/23
9c8ch4

Ilousitue 06
aKCHOMaTHUUYECKO
M IIOCTPOEHUH
CTePEOMETPHH:
AKCHOMBI
CTepEeOMETPUHU U
CIEICTBUS U3
HHUX

bu6mmorexa [IOK
https://m.edso0.ru/65
c6b106

10

[Tonsarue 00
AKCUOMATHUYECKO
M IIOCTPOEHHUU

bu6mmoreka [IOK
https://m.edso0.ru/25
8fc245
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https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245

CTEPEOMETPHUH:
AKCHOMBI
CTEPEOMETPUH U
CIIEJICTBHS U3
HUX

B3anmuoe

pacroiokeHue

MPSIMBIX B

MPOCTPAHCTBE: bubnuorexa [JOK
11 IepeceKaroImec https://m.edsoo.ru/la

s, TTapajIeIIbHbBIC 252016

u

CKPEUIHBAIOIINEC

S IPSIMBIC

[TapannensHOCTH

MPSIMBIX U

IIJIOCKOCTEN B

MIPOCTPAHCTBE: bubnuorexa [JOK
12 napaJuiebHbIC https://m.edso0.ru/93

psIMBIC B ad36b3

MIPOCTPAHCTBE;

MapayienabHOCTh

TPEX MPSAMBIX

[TapannensHOCTH

MPSIMBIX H

TIJIOCKOCTEH B bubnuotexa [JOK
13 MIPOCTPAHCTBE: https://m.edsoo.ru/ee

[MapannensHOCTD 1d19h9

psIMOM U

TJIOCKOCTH

Vsl ¢ bubmuorexa [JOK
14 COHAIPaBJICHHBI https://m.edsoo.ru/9f

MU CTOPOHAMU 4071b9

Yron mexmay bubnmuotexa [JOK
15 pPSIMBIMH B https://m.edsoo.ru/fe

MIPOCTPAHCTBE 733862

Yron mexmay bubnmuotexa [JOK
16 pPSIMBIMH B https://m.edso0.ru/29

MPOCTPAHCTBE 35a9a0

[TapannenbHOCTb bubnuoreka [IOK
17 IUIOCKOCTEH: https://m.edsoo.ru/2e

napasuie/ibHbIe 18f255
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https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255

IIIIOCKOCTH

CBoHcTBa bu6mmoreka [IOK
18 napauiesbHbIX https://m.edsoo.ru/e5

IJIOCKOCTEMN 04d656

IIpocrenmue

IIPOCTPaHCTBEHH bubnmnorexa LIOK
19 M @HF}’PH. Ha https://m.edso0.ru/4a

IUIOCKOCTH: 28dc02

TeTpa’ip, Kyo,

napajuieJenumne;y

Hoetpoene bubnuoreka [IOK
20 X https://m.edsoo.ru/1d

CEUYCHMI 434dof

Hoctpoene bubnnorexa [JOK
21 X https://m.edsoo.ru/ec

CCUCHHIA 26fe5d

KoHntposbHas

pabora 1o Teme

"IIpsimMbIe 1 bubmmorexa LIOK
29 IJIOCKOCTH B https://m.edsoo.ru/9a

MIPOCTPAHCTBE. 0a9e56

[TapamnensHOCTH

MPSIMBIX U

MJI0CKOCTEM"

[Tepnienaukysap

HOCTb npm\‘mH 5 bubmmoreka [JOK
23 EJ;OIC[KOCTH- https://m.edsoo.ru/bl

PICHIUKYJISIPH 9f6a5d

BIC IPSAMBIC B

MPOCTPAHCTBE

[Ipsimbre bubmmnorexa LIOK
24 napaIeIbHbIC U https://m.edsoo.ru/Oa

MEPIEHIUKYIIIPH c11c95

bI€ K IINIOCKOCTHU

[Ipsimbre bubmmnorexa LIOK
o5 Ezgzi;iil;ﬁ;{ https://m.edsoo.ru/ba

545966

bI€ K TUIOCKOCTH

[TpusnHak bubnuoreka [IOK
og  [ICPHCHINKYISpH https://m.edsoo.ru/f8

OCTHU IIPAMOM U
IIJIOCKOCTH

5bfc46
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https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46

IIpusnax

bubmuoreka [JOK
27 HePHeHHHKYjI’IPH https://m.edsoo.ru/79
OCTH IIPSIMOU U 165d15
IJI0CKOCTH
Teopelxila 0 bubnunoreka LIOK
08 npsiMOn https://m.edso0.ru/63
H?pHeHHHKYHHPH 5¢5087
Ol MJIOCKOCTHU
Teopelxila 0 bubnmnoreka LIOK
29 npsiMOn https://m.edsoo.ru/bd
NEePHCHANKYIIIPH 37458
O# TIJIOCKOCTH
Teopelxila 0 bubnuoreka IIOK
30 npsiMOr https://m.edsoo.ru/7d
HEPICHANKYIAPH 18834b
O# TIJIOCKOCTH
[IepnienaukyJsap
Y HaKJIOHHBIE:
paccTosiHue oT bubamnorexa [JOK
31 I;Ziioi(; } https://m.edso00.ru/33
, c477d3
paccTosiHue oT
IpsAIMON 10
IJIOCKOCTH
[Tepnienaukyssp
1 HaKJIOHHBIC:
paccTosiHue OT bu6nuoreka IIOK
39 E;iioi(; ) https://m.edso0.ru/66
; fefadd
paccTosiHue OT
IpsIMOH 10
MJI0CKOCTH
[Tepnienaukysap
Y HaKJIOHHBIE:
paccTosiHHE OT bubmorexa LIOK
33 TOYKH J10 https://m.edso0.ru/a5
IUIOCKOCTH, b7b8e3
paccTosiHue ot
psIMOM 10
MJI0CKOCTH
“ TTepreHmKyp bubmuoreka [JOK

1 HAaKJIOHHBIC!:

https://m.edsoo.ru/db
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https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc

paccTosiHue OT
TOYKH JI0
IJIOCKOCTH,
paccTosiHAE OT

ee22bc

NpAMOM 10

IJIOCKOCTH

VYriel B

MPOCTPAHCTBE: bubmuorexa [JOK
35 YTOII MEKIY https://m.edsoo.ru/6b

PSIMOI | 61b2b4

IUIOCKOCTBIO

JIByrpaHHBIN

yToJ1, INHEUHBIN bubnuoreka [IOK
36 yroJ https://m.edsoo.ru/5f

JIBYTPaHHOT'O a0b3ce

yria

JIByrpaHHbIN

yToJ1, TINHEUHbIN bubnuoreka [IOK
37 yroJ https://m.edsoo.ru/c7

JIBYTPaHHOT'O c/77ed

yria

[Iepnenaukymsp

HOCTb

TJIOCKOCTEH: bubmuorexa [JOK
38 MpU3HAK https://m.edsoo.ru/ec

MEPIECHIUKYIISIPH 3e2da3

OCTH JABYX

IIJIOCKOCTEN

ITepnengukymsp

HOCTb

MIJIOCKOCTEH: bubnmoreka [JOK
39 MpU3HAK https://m.edsoo.ru/ed

MEePIIEeHAUKYIISIPH Oe2a8e

OCTH ABYX

IIJIOCKOCTEN

[lepnengukymsp

HOCTb

TIJIOCKOCTEH: bubnmuorexa [JOK
40 MPHU3HAK https://m.edsoo.ru/ba

MEPIIECHINKYIISIPH 75dc57

OCTHU ABYX

IIJIOCKOCTEN

18



https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57

Teopema o Tpéx

bubmuoreka [JOK

41 NEePICHIUKYIIIpa https://m.edsoo.ru/e4

X 972cdc

Teopema o Tpéx bubmumoreka [IOK
42 NEePICHIUKYIISIpa https://m.edso0.ru/52

X 188a7d

Teopema o Tpéx bubmuorexa [JOK
43 MepIEHANKYIIsIpa https://m.edsoo.ru/9f

X 246736

KonTposnbnas

pabora 1o Temam

"Iepneniiysisp bubnnoreka [JOK
44 Eﬁgﬁi:&iﬁﬁli 1 https://m.edsoo.ru/5b

"Vribl MeXIY 971ef3

MPSMBIMA U

miockocTamMu"

[TonsTne

MHOTOTPaHHUKA,

OCHOBHEIE

DJIEMEHTH! bu6mmoreka [IOK
45 MHOTOTPATHIA, https://m.edsoo.ru/2d

BBIMYKJIBIE U 246873

HEBBIITYKJIbIC -

MHOTOTPaHHUKU;

pa3BépTKa

MHOTOTpaHHHUKA

IIpusma: n-

yTOJIbHAS

pu3Ma; TpaHu u

OCHOBaHUs

MIPU3MBI; ITpsIMast bubnnoreka [JOK
46 1 HaKJIOHHAsI https://m.edsoo.ru/b4

MIPU3MBIL; ad63ad

O6oKkoBas u

MOJTHAS

MOBEPXHOCTh

MIPU3MBI

Hapaienemries bu6mmoreka [IOK
47 ’HpHMoerHBHHﬁ https://m.edsoo.ru/8a

napaiesieuIe, 7bebss
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https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683

U €ro CBOMCTBa

48

49

50

51

[Mupamupga: n-
YroJibHas
nupamMuia, TpaHu
1 OCHOBAaHUE
MUPaAMU/IBL,
OokoBas 1
MOJIHAs
ITOBEPXHOCTH
MApPaMUBL;
MpaBUJIbHAA U
yCceuyEHHast
nupamMuaa
IIpaBuibHBIE
MHOT'OTPaHHUKHU:
MOHSATHE
MIPaBUIILHOTO
MHOT'OTPaHHUKA;
MpaBUJIbHAS
MpU3Ma u
MpaBUJIbHAS
MUpaMUJIa;
MpaBUJIbHAA
TpeyroiabHas
nupamuja u
MPaBUIbHBIN
TeTpa’ap; Kyo
IIpencrasnenune
O MPaBUJIbHBIX
MHOT'OTPaHHUKAX
: OKTasIp,
JTOACKAdIP U
HUKOCadIP.
Cummerpus B
MIPOCTPAHCTBE:
CUMMETPHS
OTHOCHUTEIBHO
TOYKH, IPSIMOH,
IIJIOCKOCTH.
DNEeMEHThI
CUMMETPHUU B
nupaMuIax,

bubmuoreka [JOK
https://m.edsoo.ru/fb
1cd0a5

bu6mmorexa [IOK
https://m.edso0.ru/07
4c8865

bubmuorexa [JOK
https://m.edsoo.ru/a0
fdd5bf

bu6mmorexa [IOK
https://m.edsoo.ru/b9
e777d9
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https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9

napajuIeIeuIe]|
ax, MPaBUIIbHBIX

MHOT'OrpaHHUKax
Brrunciaenue
AJIEMEHTOB bubnmoreka [JOK
52 MHOT'OIPaHHHKOB https://m.edsoo.ru/6c
: pEopa, dbecef
JTMarOHAaJN, YTJIbI
IInomans
OOKOBO
MMOBEPXHOCTH U
MIOJTHOH
HOBep%§OCTH bu6mmoreka [IOK
53 Ei’;ﬁ;i;pﬂwm’ https://m.edsoo.ru/37
. dg84157
OCHOBaHMIA,
Teopema o
OOKOBOM
IMOBCPXHOCTHU
MPAMON MPHU3MBI
IImomane
OOKOBOM
MMOBEPXHOCTH U
IIOBEPXHOCTH
HpaBHIbHOM bubnnorexa [HOK
54 ;[:(?aMHHH’ https://m.edso0.ru/56
PEMa O 03e30b
TLJIOIA TN
OOKOBOM
MMOBEPXHOCTH
YCEUEHHOU
ImrupaMu bl
Ki?TPOHLHaﬂ bubnmnoreka [JOK
55 f;/[ oTa T Teme https://m.edsoo.ru/a9
" HOTOTPaHHHK 55004
158
bubmuoreka [JOK
56 1360;’1;:6 00 https://m.edsoo.ru/7a
d0020b
. bu6mmoreka [IOK
57 O0bem https://m.edsoo.ru/23
nupaMubl

5171b3

21



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3

bubmuoreka [JOK

58 I?EBGM https://m.edsoo.ru/f4
pamMusl 7dfefd
" bubmmoreka [JOK
59 SfLeM https://m.edsoo0.ru/79
paMu bl M
. bu6mmoreka [IOK
60 O0bem https://m.edsoo.ru/2f
MTAPAMUTBI aadcaf
bu6mmoreka [IOK
61 OO0BEM MpU3MBI https://m.edsoo0.ru/79
853608
bu6mmorexa [IOK
62 O0BEM TTPU3MBI https://m.edsoo.ru/le
053890
bu6mmoreka [IOK
63 O0BEM MPU3MBI https://m.edsoo.ru/48
203151
KonTponbhas
pabora 1o Teme bubnuotexa [JOK
64 "O0BEMBI https://m.edsoo0.ru/28
MHOTOTPaHHHKOB a6573c
[ToBTOpEHUE,
000011eHNe
cucTeMaTu3alus bu6mmoreka [IOK
65 3HAHHU. https://m.edso0.ru/09
[MocTpoenue 8bedad
CEUCHUU B
MHOTOTPaHHHUKE
[ToBTOpEHUE,
00o001IeHNe
CHUCTEMAaTH3aIUs
3HaHWH.
BHqHCHeHI:Ie bubmuorexa [JOK
66 PACCTOMHHH: https://m.edsoo.ru/f7

MEXIY JBYMs
TOYKaMH, OT
TOYKH J10
MpSMOM, OT
TOYKH J10
IJIOCKOCTH,

792ba9
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https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9

MEKY
CKPEILIHMBAOIIUM
HCS IPSIMBIMU

67

68

Htorosas
KOHTPOJIbHAS
pabora

[ToBTOpEHUE,
00001IEHNE
CHCTEMAaTHU3alHs
3HAHU.
Brrunciaenue
YIJIOB: MEXKITY
CKPEITUBAIOIINM
HCS TIPSIMBIMU,
MEXIy NpsMOU U
IUIOCKOCTBIO,
JIBYTPaHHBIX
YIJIOB, YTJIOB
MEXITY
IUIOCKOCTSIMH

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

68

bubmuorexa [JOK
https://m.edso0.ru/b9
146bc0

bu6mmoreka [IOK
https://m.edso0.ru/56
765e8b
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https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

11 KUIACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
Ne Jlara
Kourpoanr = IIpakruuec uudposbie
n/  Tema ypoka Bcee HU3Yy4eH
HbIE KHe oOpa3oBaTe/ibHbIE
" ro padoThI padoThI o pecypcel
Cdepa u map:
e, P BuGaworera L1OK
OIS 1 https://m.edsoo0.ru/03
41bc2b
MTOBEPXHOCTH
cepsr
Bzaumnoe
pacrooxeHue
cdepsl u
IJIOCKOCTH; bubnuorexa [JOK
KacaTeJabHast 1 https://m.edsoo.ru/be
IIJIOCKOCTH K d12a43
chepe;
TLJIOINA/TH
cdepsl
?(gzsiaiz;ie bubmuoreka [{OK
i nno’cxocm. 1 https://m.edsoo.ru/bc
151712
Ceuenus mapa
Hunmuaapuyec
Kas
MTOBEPXHOCTb,
oOpa3yrorue
LWIAHAPUYECK bubnunorexa LIOK
oi 1 https://m.edsoo0.ru/60
MMOBEPXHOCTH, 54b8cl
0Ch
IJTHHIPAYECK
oi
MMOBEPXHOCTH
Hunmusap:
OCHOBAHHA 1 but6mmoreka [IOK
OokoBas
1 https://m.edsoo.ru/18
MTOBEPXHOCTb,

oOpa3yrommas u
OCh; IIOIIaab

86216
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https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216

OOKOBOU U
HOJIHOU
MMOBEPXHOCTHU

N3o6pakenue
WIAH]IpA HA
TUTOCKOCTH.
PazBépTka
HWIMH]IPA.
CeueHnns
UWIMH]IpA
(TUTOCKOCTBIO,
napasuiebHON
WITH
TIePIICHTUKY IS
pHOH ocH
HUATTUHIPA)

bu6nmorexa [IOK
https://m.edsoo.ru/01
6e25eb

Konunueckas
MTOBEPXHOCTb,
oOpa3yrorue
KOHHWYECKOM
TMOBEPXHOCTH,
OChb Y BEpPILIMHA
KOHHUYECKOH
MMOBEPXHOCTHU

bubnunoreka LIOK
https://m.edsoo.ru/c9
4ha09b

Konyc:
OCHOBaHHUE U
BEpIINHA,
oOpa3yrommas u
OChb; TUIOIAb
OOKOBOH 1
MOJTHOMN
MMOBEPXHOCTH

Yceu€HHbIi
KOHYC:
oOpa3yromue u
BBICOTA;
OCHOBAaHUA 1
OoxoBas
MTOBEPXHOCTh

bu6nmorexa LIOK
https://m.edsoo.ru/89
7dd3b2

bubnunorexa LIOK
https://m.edsoo.ru/14
68bab3

10

N300pakenue
KOHyCa Ha
IUIOCKOCTH.

bubnunorexa LIOK
https://m.edsoo.ru/0b
delbe8
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https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8

PazBéptka
KOHYycCa.
Ceuenus
KOHYycCa
(TUTOCKOCTBIO,
napasuiebHON
OCHOBAHHUIO, U
IIJIOCKOCTBIO,
MPOXOISAILIEH
qyepes
BEPILHHY)

KomOunanus
TEJ BpaICHHUS

bubnunoreka LIOK

11 " https://m.edsoo.ru/3ce

MHOTOTPaHHHUK f10e5

OB

MHororpanuu

K, OTIMCAHHBIN

oono cheper; bubnunoreka LIOK
12 cfepa, https://m.edsoo.ru/Ob

BIIMCAaHHAsA B 136158

MHOTOTPaHHUK -

WJTU B TEJO

BpallIeHUS

[TonsiTue 06

o0BéMe. bubmuorexa [IOK
13 OcCHOBHBIE https://m.edso00.ru/26

CBOICTBA a03fb7

00BEMOB TeT

O06BEM bubnuotexa [JOK
14 WINH/IPA, https://m.edsoo.ru/55

KOHYyca 13d87b

O06bEM mapa u bubnuotexa [JOK
15 TUTOIAb https://m.edsoo.ru/d1

chepsr 89bde2

ITonoOHbIE

Tella B

MPOCTPAHCTBE. bubnuotexa [JOK
16 CoOTHOIICHUS https://m.edsoo.ru/81

MEKTY Ocfleb

TUIOIIAISIMH

IMOBEPXHOCTEM,
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https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb

00BéMamMu
HOIO0OHBIX Tell

KonTposnbnas

pabota mo bubmmoreka [JOK
17 temam "Tena https://m.edsoo.ru/4a

BpamieHus" u 33a8ab

"O6bembl Ten"

Bekrtop Ha bubmuorexa [IOK
18 TUIOCKOCTH U B https://m.edsoo.ru/5ca

MIPOCTPAHCTBE efclb

Cioxenue u bubnuoreka [{OK
19 BBIYUTAHHE https://m.edsoo.ru/23f

BEKTOPOB 41089

YMHOXKEHUE bubnuorexa [{OK
20 BEKTOpa Ha https://m.edsoo.ru/dee

YHCII0 379%b

Paznoxenue

BEKTOpA IO

heM bubnuoreka [IOK
21 HOKOMITIAHapH https://m.edsoo.ru/a2

BIM BEKTOpaM. 8fd74e

IIpaBumo

napauieNenun

ena

Pemenne

3a/1ad4,

CBSI3aHHBIX C bubnmorexa LIOK
22 pPUMEHEHHEM https://m.edsoo.ru/5a

TIPaBUIT 827900

JICVUCTBUH C

BEKTOPaMH

Koopaunarno-

BEITOPHEM bubnuotexa [JOK
23 METOR T https://m.edsoo.ru/d3

pettietm alfe30

T€OMETPUYECK

WX 337124

[IpsimoyronbHa

s CUCTEeMa but6mmoreka [IOK
24 KOOp/IMHAT B https://m.edso00.ru/48

MPOCTPAHCTBE.
Koopaunatsr

db7058
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https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058

BEKTOpA.
IIpocreiimme
3a/1a4u B
KOOpJAUHATax

Yron mexny

BEKTOpaMH. Bu6muoteka [JOK
25 CkansipHoe https://m.edso0.ru/72
[IPOU3BECHUE Seffc4
BEKTOPOB
Beranenenie bubnunorexa LIOK
26 YHIOB MERAY https://m.edsoo.ru/8ef
MPSMBIMA U be78e
IJIOCKOCTSIMU
KoHntposbhas
padora o bubnunoreka LIOK
27 f;Me https://m.edsoo.ru/77
EKTOPHI H 22fc5
KOOPJMHATHI B -
npocTtpaHcTae"
[ToBTOpEHUE,
00001IeHne u
CUCTEMaTH3aI]
Igi:;?j:; bubmmoreka [JOK
28 purype: https://m.edsoo.ru/17
’ 80ba5d
(bakThI,
TEOPEMBI
Kypca
TUTAHAMETPUH
[ToBTOpEHUE,
00001ICHNE 1
cUCTEeMaTH3aIl
Igizlgzifz bubmmoreka LIOK
29 urypeL https://m.edso0.ru/07
’ 8cd184
(bakThI,
TEOPEMBI
Kypca
TUTAHUMETPUHI
[ToBTOpEHME, bubnuorexa [JOK
30 00001IeHNE U https://m.edsoo.ru/74

cucreMarumsalg

91efel
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https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0

WS 3HAHUM.
3amaun
IJITAHUMETPUHU
1 METOIBI UX
peleHus

IToBTOpEHME,
0000111eHHE U
CHCTeMaTH3aI]
31 WS 3HAHUH.
3amaun
IJIAHUMETPUHU
M METOOBI UX

peleHus

IToBTOpEHME,
0000111eHHE U
cHCTEMAaTH3aIl
WS 3HAHUH.
OcHoBHBIE
urypst,
(baxThI,

32

TEOPEMBI

Kypca
CTepeoMETpUH

bu6nmoreka [IOK
https://m.edsoo.ru/4df
fda97

bubnunoreka LIOK
https://m.edsoo.ru/74
b2ad91

Hrorosas
33 KOHTPOJIbHAS
paborta

bubmmoteka IIOK
https://m.edsoo.ru/ec2
4dfc2

IToBTOpEHME,
00o0011eHue 1
cucTeMaTusan

34

s 3HAHUU

bubmmoteka IIOK
https://m.edsoo.ru/f46
5d10e

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

34
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https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
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MMPOBEPSIEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero o01ero odpasoBanusi
pe3yJbTarta
7 I'eomerpus
7.1 OrnepupoBarh NOHATUSIMU: TOUKA, MPSAMAast, IIIOCKOCTh
79 [IpyuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPH PEIICHUU
' TeOMETPUUYECKUX 33124
73 OnepupoBarh MOHATHSAMH: TAPaUICIBHOCTh W TEPIEHANKYJISIPHOCTH
' HPSIMBIX U IIOCKOCTEH
74 KrnaccudunupoBars B3auMHOE PacMONOXKEHHE MPSIMBIX U TUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBarh MOHATUSMU: ABYTPAHHBIN YroJl, TPAaHH JABYTPAHHOTO YIJia,
7.5 pedpo ABYTpaHHOTO yTiia, TUHEHHBINA yroi ABYTPaHHOTO yIiia, rpalycHas
Mepa IBYyTpaHHOro yria
76 OnepupoBarh TOHSATHSMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUIIBHBIA MHOTOTPAHHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (THpaMuia, MPU3MA,
MPSIMOYTOJIbHBIN Napasuieenunes, Kyo)
Knaccudunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS s
78 knaccupukanud  (BBIMYKJIBIE WM HEBBINYKIble  MHOTOTPAHHUKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TIPSMbIE U  HAKIOHHBIE MPHU3MBL,
napaJuiesIeuIe bl )
79 OnepupoBarb TIOHSTUSIMH CeKyIIas TUIOCKOCTb, CeueHue
' MHOTOTPaHHUKOB
710 OOBSICHATh TPHHIHUIBI  MOCTPOCHHS  CEYCHWH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSI METOJL CIIE/IOB
CTpouth CceYeHHS MHOTOTPAaHHUKOB METOJIOM CIIEAOB, BBHIMOIHSATH
7.11 (BBIHOCHBI) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTY:
BU/I CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXO0XJICHUE TEOMETPUUYESCKUX BETHYHMH MO 00pasiam
WM aIrOpUTMaM, TPUMEHsSsE HM3BECTHBIC aHATUTUUYECKHUE METOJbI TpH
7.12 pEelIeHNH CTaHIAPTHBIX MAaTEeMATHYECKUX 3a/7ad Ha BBIUYMCICHHE
paccTosHUN MEXIy ABYMs TOYKAMH, OT TOYKH JO MPSIMOM, OT TOYKH IO
IJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS MPSIMBIMU
Pemarp 3amaun Ha HaAXO0XKICHUE TEOMETPUICCKUX BEITHYHMH MO 00pa3iam
7.13 WM aITOpUTMaM, TPUMEHsSS W3BECTHBIC aHATUTHUYECKUE METOJbI TpH

PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHCIICHHUC YIJIOB
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MEXKIY CKPEILIMBAIOIKUMHUCI IPSIMBIMH, MEXAY NPSMOH U INUIOCKOCTBIO,
MEXIY IUIOCKOCTAMH, ABYTPAHHBIX YIJIOB

Beruncnate 00bEMBI W IUIONIAAM TMOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEeHHEM (GOPMYII, BBIYUCIISATH COOTHOIICHUS

714 MEXITY IJIOIAIIMU MOBEPXHOCTEH, o0BEMaMu MOTI00HBIX
MHOTOTPaHHUKOB
715 OnepupoBarh MOHATHSAMH: CUMMETPHsS B IMPOCTPAHCTBE, LEHTP, OCh U
' IJIOCKOCTh CHMMETPHH, IIEHTP, OCh H IJIOCKOCTh CAMMETPUU (UTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEACTAaBICHHYIO Ha
YyepTexkax U pUCyHKaX
[TpumensITh TeoMeTpudeckue (BaKThl I PEIICHUS CTEPEOMETPUUCCKUX
7.17 3a/1a4, MPEIoiaraloliuX HECKOJIbKO IIIaroB pEIIeHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpumensATh mnpocTellne MpOorpaMMHBIE CPEACTBA W AJIEKTPOHHO-
' KOMMYHHKAITUOHHBIC CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKIX 33/1au
719 [IpuBoUTH MpUMEPHl MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
' KU3HHU, pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsITh IOTyUeHHBIC 3HAHUS HA MTPAKTUKE: aHATH3UPOBATh PeaIbHBIC
CUTyalldd W TPUMEHATh W3YyYECHHbIE MOHITHS B TIPOIECCe MOKCKa
pelieHus MaTeMaTH4eCKU chopMyITUPOBaHHOM pOOIEeMBI,
7.20 MOJIETTUPOBAaTh pealbHbIE CUTyallMH Ha S3bIKE T€OMETPUH, HCCIEI0BATh
MMOCTPOCHHBIE MOJIEJM C UCIOJIH30BAaHUEM T'€OMETPHUUECKUX TMOHITHHA U
TEOpeM, armapara ainreOpsl, pemaTh MPaKTHYECKUe 3a7adu, CBI3aHHBIE C
HaXO0XJICHUEM T€OMETPUUYCCKUX BEITUIHH
11 KJIIACC
Kon o
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbLTATHI OCBOEHHSI OCHOBHOIM
NPOBePSIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHEro 001ero 06pa3oBaHus
pe3yJbTarta
6 I'eomeTpus
OrnepupoBaTh MOHITHIMH: ITWIHHIPHYECKAsT TIOBEPXHOCTH, 00Pa3yOIIHe
6.1 WIMHIPAYECKON TOBEPXHOCTH, NMIUHAP, KOHHYECKas IMOBEPXHOCTD,
' oOpa3yloliie KOHHYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacnioznaBath Tena BpameHus (UIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTyUEHHSI TEJ BPAILICHHS
6.4 KrnaccudumupoBars B3auMHOE pactiosioOKeHHE CPEPhI U MITOCKOCTH
6.5 OnepupoBaTh MOHITHSIMH: IIAPOBONM CETMEHT, OCHOBAaHWE CETMEHTA,
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BBICOTA CETMEHTA, LIApOBOM CIOW, OCHOBAHUE ILIAPOBOIO CJIOS, BBICOTA
[IapOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI W IUIOIMIAAM TOBEPXHOCTEH Ten BpaIICHUS,
TEOMETPHUYECKUX TEJl C MPUMEHEHUEM (PopMyT

OnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHMK, BIHCaHHBIM B chepy
OTNMCaHHBIN 0KOJIO cepshl, chepa, BIHMCaHHAS B MHOTOTPAHHHUK WJIU TEJIO
BpaIllCHUS

BpuuciisaTh  COOTHONIEHUS MEXAYy IUIONAAsMH TMOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TEN

6.9

6.10

6.11

N300paxarh usyuyaemble QUIYpbl OT PyKd M C IPUMEHEHUEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

BbInonHATe (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHus

W3Bnekatb, MHTEPOPETUPOBATH M MPEOOpa3oOBbIBaTh HH(OpPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUrypax, NpPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX

6.12

[TpumensTh TeoMeTpuueckue (aKThl sl PEHICHUS CTEPEOMETPHUECKUX
3a[a4, NPEANOIaralolnuX HECKOJIBKO INaroB PEHICHMs, €CIIA YCIOBHA
pUMEHEeHHUs 3aJlaHbl B IBHOM (opme

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BBIMONHATE JACHWCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXXCHHUSI BEKTOpAa Ha YHCJIO, OOBSACHATh, KAKUMHU CBOMCTBAMHU OHH
o0azaroT

[TpuMeHsTh paBUIIO NapajlieNenuInena Npy CI0KeHUH BEKTOPOB

6.16

6.17

6.18

OnepupoBaTh MOHATUAMU: ACKapTOBBl KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrol MEXKIy BEKTOpaMHu, CKaJspHOE [pOU3BEACHHE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIAaHAPHBIE BEKTOPBI

HaXOIII/ITL CyYMMY BCKTOPOB U MPOHU3BCACHUC BCKTOPA HA YUCIO, YIOJl
MCXKAY BCKTOpPAMH, CKaAJIIPHOC MPOU3BEACHHUEC, paCKIaAblBaTh BEKTOP I10
JABYM HCKOJUIMHEAPHBIM BEKTOpaM

38.IIaBaTB IIJIOCKOCTb YPABHCHUECM B I[eKapTOBOf/'I CUCTCMC KOOpAUHAT

6.19

6.20

Pemate mpocredmme TeOMETpUYECKHME 3aJadyd  Ha IPUMEHEHHE
BEKTOPHO-KOOPJAMHATHOTO METO/1a

Pemiate 3agadd Ha A0Kas3aTCJIbCTBO MAaTEMATHYCCKHUX OTHOIIICHUM H
HaXOKACHUC T'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJITOpUTMaM,
IIPpUMCEHAA HU3BECTHBIC METOAbI npu pEUICHU A CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs NpOCTEHIIME NPOTrPAMMHBIE CPEICTBA U BIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ad
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6.22

IIpuBOaUTE pUMEPBHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HU, PaCllO3HABaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE

6.23

[IpuMeHSATH TONyYEHHBIE 3HAHMA HA TPAKTHKE: aHAJU3UPOBATh
peanbHbIlE CUTYallud W TMPUMEHATh HM3YYCHHBIC TMOHSATHS B IIpoLEcce
MOWCKAa PEIICHUS MaTeMaTUYeCKu C(HOPMYITUPOBAHHON MPOOIEMBI,
MOJICIIPOBATh PEAlbHbIE CUTYalluu Ha SI3BIKE T€OMETPHH, MCCIEI0BATH
HOCTPOEHHBIE MOJIETIH C HMCIOJIb30BAHHEM I'€OMETPHUYECKHUX IMOHATHU M
TeopeM, anmapara anreOpbl, pemarb NPaKTUYECKUE 3a/1a4H, CBSI3aHHBIC C
HAaXO0XJICHHEM reOMETPUYECKUX BEININH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

I'eomerpus
OcHOBHBIE TOHATUSA CTEpeOMETpUHU. Touka, IpsiMas, IIOCKOCTb, NPOCTPAHCTBO.

ITonsTue 00 AKCHOMAaTH4YCCKOM IMOCTPOCHUH CTCPCOMETPUHU: AKCHUOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

1.2

7.3

B3aumHoe  pacnosokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpeluBaromuecs mnpsimble. [lapamiensHOCTh MPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajljielibHble TMpsiMble B MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MapaAIJICNIbHOCTh MPSAMON M IIOCKOCTU. YTJBI C
COHAIPABJICHHBIMH CTOPOHAMH, YroJl MEXAY TMpSMBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauieNbHbIe MIIOCKOCTH, CBOMCTBA MapaljieNIbHbIX
iockocTei. [Ipocreiimme mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPAdIp,
Ky0, napaJuiesnienumnes, NoCTPOeHUEe CeUeHN

IlepneHgUKyIAPHOCTE MPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IPsMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIJICIIbHBIEC U IEPIIEHAUKYIIAPHBIEC K IUIOCKOCTH, IIPU3HAK
NEPIEHAUKYIAPHOCTU IIPSIMOM U INIOCKOCTH, TEOPEMA O NPAMOU MEPIEHAUKYIIPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJl MEXAY MNpAMOA M IUIOCKOCTBIO,
JBYI'PAaHHBI yTOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. llepneHaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT HPsIMOM 10
IUIOCKOCTH, MPOEKIMsI UIypbl Ha MJIOCKOCTh. [lepneHanKyIspHOCTh MIIOCKOCTEH:
INPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPIEHANKYIISPAX

7.4

[TonsiTue MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHHKA, BBIMYKJbIE H
HEBBIMMYKJIbIE MHOTOIpAaHHUKH, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yrospHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTD NMpu3MbI. [lapamenenunen, npsiMOyTroJIbHBIN apauIeIeIHUIIE ]
u ero coictia. [lupamuna: N-yroapHas nupamuaa, rpaHd U OCHOBAHUE TUPAMUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh NMUPAMHUIBI, MPABUIbHASL M yCEUEHHAS MUPaMUAA.
OnemMeHThl NpuU3Mbl W nHUpaMuibl. lIpaBUIbHBIE MHOTOTpaHHUKHU: IIOHSATHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, TpaBWiIbHAas MNpU3Ma U MpaBWIbHAs TNHpaMHIA,
MpaBUJIbHAs TPEyroyibHas MUpaMuia U MpaBWIbHBIN TeTpasap, kyO. [Ipencrasnenue
O TMpPaBWIBHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedyeHus
MIPU3MBI U TUPAMUIbI

7.5

CuMmMeTpuss B TPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENBHO TOYKH, IPSMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NMUPAMMIAX, NapaJUICICIIUIICIaX, TPABUIBHBIX
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MHOTI'OIrpaHHHUKax

7.6

Bbruuciienue 351eMEHTOB MHOIOTpaHHMKOB: p&Opa, auaroHanu, yriel. Ilmomans
OOKOBOM IIOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSMOM HPU3MBI, IUIOIIAJIb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTU U IIOBEPXHOCTU IIPABUIIBHOM IHMPAaMUJBI, TeOpeMa O IUIOLIALH
yceuéHHoi nupamuabl. [lonstue 06 06béMe. OObEM NUpPaMUIbl, TPU3IMBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHHS MEXY TUIOMIAISIMHA TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KUIIACC

Kon
6

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

I'eomeTpus

6.1

6.2

6.3

6.4

[ummaapudeckas TOBEPXHOCTh, 00pa3yoIue NWIHHIPUIECKON TOBEPXHOCTH, OCh
UMIMHIPUYECKON NOBEpXHOCTU. LlMmuHAp: ocHOBaHUS M OOKOBas IMOBEPXHOCTb,
o0pasyromias u ock, IO > OOKOBOM M MOIHON TTOBEPXHOCTH

Konnueckas moBepxHOCTb, 00pa3yrolre KOHMUYECKOW NOBEPXHOCTH, OCh U BEpLIMHA
KOHMYECKOW mnoBepxHOcTH. KOHyC: OCHOBaHME W BepliumHa, o0Opasyromas U OCb,
ioniaab OOKOBOM M TOJHOW NMOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasylolue u
BBICOTA, OCHOBaHU U OokoBas ITOBEPXHOCTH

Cdepa u map: neHTp, paauyc, TuamMerTp, IIONMAaAb MOBEPXHOCTH cdepbl. BzanmHoe
pacrioyio’keHue cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIomaib
cdepbl

N300pakeHue Tes BpallleHUs Ha MI0CKOCTH. Pa3BEépTka umHApa U KOHyca

6.5

6.6

6.7

KoMOunanmu Tten BpalieHuss U MHOTOIPAaHHUKOB. MHOTOTpaHHMK, OIHMCAaHHBIN
okoJ1o cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUS

[Tonste 00 oO0bEéMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSMOYTOJBHOTO Tapajienenunena v cieactBus u3 He€. OO0bEM LMIMHApA,
KoHyca. O0BEM 11apa u miomaab chepsl

[TonoOHele Tenma B mpocTpaHcTBe. COOTHOIIEHUS  MEXAYy  IUIOIMIAISIMU
MOBEpXHOCTEH, 00bEMaMU TOJOOHBIX TeJ

6.8

6.9

Ceuenuss nwiuHApa (MapauiebHO W TEPIEHIUKYISIPHO OCH), CEUEHUsS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/sIee Yepe3 BEPILNHY ), CEUSHUS 1Iapa

BexkTop Ha miockoctd M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHUE BEKTOPOB.
YMHOkEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
BekTopaMm. IIpaBmiio mapamnenenumnena. Pemenwe  3amad,  CBA3aHHBIX €
MPUMEHEHUEM ITPaBUJI JEUCTBUIN C BEKTOpaMHU

6.10

[IpsiMmoyronbHasi cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitimne 3agaun B KOOpAMHATax. YTroi Mexay BekTopamu. CkansipHoe
MPOU3BECHUE BEKTOPOB. BBIUMCIEHUE YTIIOB MEXKIY NPSIMBIMU U IUIOCKOCTSIMH.
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‘ KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUUYECKUX 3a1a4
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ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI' O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Bnagenue merogamu J0Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATHSAMH: OIpE/eICHuE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIUPOBATh
00paTHOE M MPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIMU;
IPOBOJUTH JIOKAa3aTEJIbHbIC PpACCYyXJIEHHUs TIpU pelIeHUH 3ajad,
OLICHUBAaTh  JIOTMYECKYIO  IPAaBUIBHOCTh  PACCYKJIEHUH; yMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMU Haj
MHOKECTBaMH; yMEHHE MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar Juis OMCaHUs pealbHbIX IMPOLECCOB U ABJICHUN U IPU PELICHUU
3ajja4, B TOM 4HCJIE€ W3 JPYTUX Y4eOHbIX NPEAMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU
crioco0amu; UCHOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSMU: HATYPaIbHOE YHUCIO, IEJI0e YHCIIO,
CTEMeHb C IIEJIBIM MOKa3aTejaeM, KOPpeHb HaTypalbHOW CTETEHHU, CTEeTICHb
C paluoHaJIbHBIM  TIOKa3aTelleM, CTeNeHb C  JIeHCTBUTEIHHBIM
nokasareneM, JiorapudM YUCIa, CHHYC, KOCHHYC M  TaHTEHC
MPOM3BOJIBHOTO YHCA, OCTATOK IO MOIYJI0, pPAlMOHAIBHOE YHCIIO,
UPpPAIMOHATIFHOE  YHCJIO,  MHOXKECTBA  HATYPaJIbHBIX,  IICJNBIX,
parMoOHAIBHBIX, JICHCTBUTENBHBIX YHCET; YMEHHE HCIIOJIb30BaTh
MPU3HAKN JISJTMMOCTH, HAUMEHBIIHNA OOIIMIA JCTUTEIIb W HauMEHbBIIee
oOmiee kpaTHOe, anropuT™M EBKIIMIa Mpu penreHny 3a1ad; 3HaKOMCTBO C
pPa3IMYHBIMH ~ TO3UIMOHHBIMH  CHUCTEMAaMH  CUHCJICHHS;  yYMCHHE
BBHITIOJHATh BBIYHMCIICHUE 3HAYCHHWH W MPeoOpa3oBaHUs BBIPAKEHUU CO
CTeNEeHsIMH M JiorapudmMamu, mpeodpazoBaHUsi IPOOHO-PAIMOHATBHBIX
BBIPQXXCHHI; YMEHHE OIEPUPOBATH TMOHSATUSMU: IOCIEIOBATEIHLHOCTD,
apudmernueckas nporpeccus, reoMeTprIecKas mporpeccus,
OECKOHEYHO yOBIBafOIIas TeOMETpUYecKas MPOrpeccus; yMEHHUe
3a7aBaTh MOCIIEIOBATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMyr; yMEHHE OIEpUpOBaTh TMOHITHUAMHU: KOMIUIEKCHOE YHCIIO,
COTPSDKEHHBIE KOMIUIEKCHBIC YMCIIa, MOIYJIb M apTYMEHT KOMIUIEKCHOTO
gyrcna, ¢opMa 3aluCH  KOMIUIEKCHBIX 4ucen  (TeoMeTpUuecKas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
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apudmMeTHuecKue ACUCTBUS C KOMIUIGKCHBIMH YHCIaMH; MPUBOJUTH
MpUMEPBhl  HCIOJB30BAHHMS  KOMIUIEKCHBIX  YHCEJ;  ONEpPUPOBATH
MOHATUSIMU: MaTpuma 2x2 u  3X3, omnpeneaureslb  MaTpHIIbl,
Ir€OMETPUUYECKUIA CMBICI ONIPECITUTEIIS

YMmenue OIICpHUPOBATH IMOHATHUAMU. PALUOHAIBHBIC, HPPAHOHAIBHBIC,
NoKa3aTebHbIC, CTENECHHBIC, JOrapu(pMHUUYECKHE, TPUTOHOMETPUYECKHE
YPaBHEHHsS U HEPAaBEHCTBA, HMX CHUCTEMBI; YyMEHHE OIIEpUPOBATH
HOHATUSMU: TOXJIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUHM M HEPABEHCTB, PABHOCUJIBHOCTH
YPaBHEHHH, HEPABEHCTB M CHUCTEM; YMEHHE peEllaTh YpaBHECHMS,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HCPABCHCTBA MW CHCTCMbI C IIapaMCTpPOM; IIPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMBbI JIA PCHICHUA MATCMATHYCCKUX
3aj71a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIACTe! HAYKH U peaslbHOW )KU3HU

VYMeHue onepupoBaTh MOHATHSAMU: (QYHKUUS, 4YETHOCTh (DYHKIMH,
NEPUOIMIHOCTD (PYHKIUHM, OrPaHHYCHHOCTh (YHKIMH, MOHOTOHHOCTb
¢dyHKIMH, SKCTpeMyM (YHKINU, HAHOOJbIIee M HAUMEHbIIIEE 3HAYCHUS
(GYHKIHMM Ha TPOMEXYTKE, HEMpepbIBHAS (DYHKIIHS, aCHMITOTHI Ipaduka
¢byHKIMM, TIepBas ¥ BTOpas MPOM3BOIHAS (YHKINHU, TEOMETPUICCKHNA U
¢u3nyeckuif CMBICT TPOM3BOJHOM, NEepBOOOpa3Hasi, ONpeneIEHHbIN
UHTETpajl; yMEHHME HaXOJIUTh ACUMMOTOTHI Tpaduka (QyHKIUH; yMEHHE
BBIYUCIIATh  MPOU3BOAHBIE CYMMBI, I[POU3BEACHUSA, YAaCTHOTO H
KOMIIO3ULIMN (YHKLUH, HAXOJUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
(GYHKIMU; yMEHUE HAXOOUTh MPOU3BOIHBIE 3JEMEHTApHBIX (QYHKLUH;
YMEHHE UCIOJIb30BaTh IPOU3BOJHYIO [UIs HCCIEAOBAaHUS (QYHKIHI,
HaxXOAWTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWH; CTPOUTH
rpayKkd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM amnmnapara MaTeMaTH4ecKOoro
aHaJau3a; MPUMEHATh NPOU3BOAHYIO JUI HAxXOXKICHUsS HAWIYyYIIEro
pelieHUs. B MPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-DKOHOMUYECKUX H
¢u3nUecKkux 3a1a4yax; HaXOJUTh IUIOMAAN U 00BEMBI (PUTY C TIOMOIIBIO
WHTErpajia; IPUBOAUTH IIPUMEPBI MATEMAaTUYECKOIO MOJEIUPOBAHUSA C
NOMOIIBIO AU epeHInanbHbIX YpaBHEHUIH

YMenue onepupoBaTh NOHATUAMU: Tpaduk GYHKIUH, oOpaTHas
byHKIMSA, KOMOO3UIMS (GYHKIUN, TuHelHHas (yHKIUsS, KBaJpaTHUyHas
byHKIHS, parroHaIbHas byHKIHS, CTEeTICHHAS byHKIMSA,
TPUTOHOMETpHUUYECKHe  (yHKIMH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIIUMKM, TOKa3aTenbHAas W Jorapudmuueckas (yHKIHUU; YMEHHE
CTPOUTHh TpadUKU H3YUYEHHBIX (PYHKIIMH, BBITIOJIHATH MPEoOpa3oOBaHU
rpadukoB GyHKIHMA, HCTIOIB30BaTh TPpaUKU 71 U3yUEHHUS TIPOILIECCOB U
3aBHCUMOCTEH, IPHU pElIeHUH 3334y U3 JIPYruX YYeOHBIX MPEIMETOB U
3aJa4 U3 peasibHOM KU3HU; BhIpaxkaTh (HOpMyIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; WCIOJB30BaTh CBOMCTBA © rpaduku (yHKIUN I
pellleHusT ypaBHEHUH, HEPABEHCTB U 33/1a4 C IMapaMeTpaMu; U300paxarhb
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Ha KOOpDAMHATHOM IIJIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHMHI,
HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/1a4d pPa3HbIX TUIIOB (B TOM 4HCIE Ha
IPOIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB H
yCIIyT, HAJIOTH, 337a4l U3 00JacTH YIPaBJICHUS JTMYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTAaBJIATH BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIIEJ0BAThb IIOJIYYEHHOE PELICHUE H
OLIEHUBATh MPaBAONOJOOHOCTh pE3yJbTaTOB; YMEHHE MOJAEIUPOBAThH
pealbHbBIE CUTyallUM Ha S3bIKE MATEMATUKH; COCTABJIATH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl II0 YCJIOBHMIO 3aJayu,
HCCIIEN0BATh IIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM ammapara
anredpbl, UHTEPIPETUPOBATH MOIYUEHHBINH PE3yIbTAT

YMeHue onepupoBarh MOHATHIMH: cpeiHee apudmeTuyeckoe, Mearana,
HauOoJblllee W  HaWMEHbIllee 3HA4YeHWs, pa3Max, JUCHepcus,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOIO HabOpa; yMEHHE U3BIIEKATh,
MHTEPIPETHPOBATh HWH(GOPMAIHMIO, TPEACTABICHHYI0 B TalnuIax, Ha
quarpammax, rpaukax, OTpaskarollylo CBOWCTBA PEAIbHBIX IIPOLIECCOB U
SIBJICHHIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOIIBIO TAOIHIl U TUarpaMM;
UCCJIEI0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpagMuecKuX METOJIOB U  DJIEKTPOHHBIX  CPEACTB; IpaduuecKu
UCCIIeIOBaTh COBMECTHblE HAOJIOAEHUS C TOMOUIbIO JMarpaMm
paccenBaHMsI U JTMHEWHON perpeccuu

YMeHue onepupoBaTh NOHATUSAMH: CIy4YalHBIA ONBIT M CIIy4ailHOE
coObITHE, BEPOSTHOCTH CIIY4alHOTO COOBITUS; YMEHUE BBIYUCIATH
BEPOSITHOCTb C MCIIOJIb30BaHUEM TIpadUuecKuX METOJIOB; HPUMEHSThH
bopMyJIbl CIIOKEHUS] M YMHOXEHHs BEpOsATHOCTEH, (hopMyiy MoJHON
BEPOSATHOCTH, (popmyiry bepHysun, komOuHaTOpHBIE (PAKTH U (HOPMYJIBI;
OLICHUBATh BEPOSATHOCTH pEabHBIX COOBITUH; YMEHHE OIepHpOBAaTh
MOHATUSAMM: CllydaiiHas BEJIMYMHA, paCIpelesieHue BEpOSTHOCTEM,
MaTE€MaTH4YeCKOe OXUJAHWE, TUCIEPCUS W CTAHJAPTHOE OTKJIOHEHHE
ClIy4ailHOM BeNWYMHBI, (YHKIUKM pacupeleleHuss U IJIOTHOCTH
PAaBHOMEPHOr'0, ITOKA3aTENIbHOTO W HOPMAJIBHOIO paCHpEAeIICHHU;
YMEHHE MHCIOJIb30BaTh CBOWCTBA W3YYEHHBIX paCHpEeAesIeHU Uit
peleHus 3ajay; 3HAKOMCTBO C TOHSATHSAMM: 3aKOH OOJBIIMX YHCET,
METO/ABI BBIOOPOUYHBIX HCCIIEIOBAHUN; YMEHHE TPHUBOJUTH IPUMEPHI
NPOSIBJIICHUS. 3aKOHA OOJNBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSAMU: COYETAHNE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEepPecTaHOBOK, OnHOM HplOoTOHA; ymeHHe
HNPUMEHATh KOMOMHATOPHBIE (PAKTHI U pacCyKICHUs JUIsl peLLICHHs 3a/1a4;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITHI]; COCTaBIIATh
BEPOATHOCTHYIO MOJIEIIb M HHTEPIPETUPOBATH MOJTYYEHHBIN PE3YJIbTaT

YMeHue onepupoBaTh MOHATUAMM: TOYKA, MpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJa, IUIOCKUH yTOI,
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JBYI'PAaHHBIA YroJl, TPEXTPAHHBIA YIroJ, CKPELIMBAIOLIUECS IPSMBIE,
[apaJUIEIbHOCTh U NEPIEHIUKYISIPHOCTD NPSAMBIX U IUIOCKOCTEH, yroil
MEXy NPSMBIMHM, YTOJI MEXAY IPSIMOH U IUIOCKOCTBIO, YIOJ MEXKAY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKU JO INIOCKOCTH, PACCTOSIHUE MEKIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSMU; YMEHHUE UCIOIb30BaTh IIPH
pelIeHNH 3aad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYXAIOWIETO MHpA; CTPOHTH
MaTE€MaTU4YeCKUEe MOJEIM C IIOMOIINBI0 T'€OMETPUYECKUX IOHATHU H
BEJIMYUH, PEIIATh CBA3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U

YMeHue ornepupoBaTh MOHATUSAMU: IUIOUIAAb (GUIYphl, 00bEM (UTYPBHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIPAaHHUKA,
Ky0, mapajuienenwuiiesn, mnpu3Ma, NUpamuaa, (urypa M MOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, Miomaas cepbl, IUIomanb
MOBEPXHOCTU NUPAMUJBI, IPU3MBIL, KOHYcCa, ILWIMHIpPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO Tapajuienenuneaa, Nupamuibl, MPU3MbL, LWJIAHIPA,
KOHycCa, I11apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUsS KOHYCAa U LIWJIMHIpA,
napajyieJbHble OCH WM OCHOBAHHUIO, CEYEHHWE I1apa, IUIOCKOCTD,
Kacaromasicsi cdepbl, HUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEUYECHHE
MHOTOTPaHHHKA, NU300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpallleHHUs], UX CEYCHHUs], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE NMPUMEHSATH CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITEILHO
(bopMyIIMpOBaTh OMPENEIICHNS U3yYaeMbIX (PUTyp, BBIABUTaTh TUIIOTE3bI
O CBOMCTBAaxX M MpHU3HAKAX N€OMETPUYECKUX (QUTyp, 0OOCHOBBIBATH HIIN
OnpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccudukanuioo ¢uryp mno
pasNMYHBIM TPU3HAKaM, BBIIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE
IIOCTPOCHHUS

11

YMeHue omepupoBaTh TMOHATHUSMH: JIBKCHHE B  IPOCTPAHCTBE,
napajuieNbHBIA TIEPEeHOC, CUMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue M0A00UsA, MOAOOHBIE (UTYpPHI; YyMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T€OMETPUUYECKHE OTHOLICHHS
OpU pELICeHUWU 3a/la4; HAXOAUTh TeOMETPUYECKHE BEJIWYMHBI (JJIUHA,
yroj, IUIomaab, O00BhEM) TPH pelIeHUuH 3a7ad W3 JAPYTUX ydeOHBIX
NPEMETOB U U3 PEaTbHOM KU3HU; YMEHHE BBIYUCISTH T€OMETPUICCKHE
BEJIMYMHBI (JJIMHA, YTOJd, IJIOMAab, O0BEM, IUIONAIL MMOBEPXHOCTH),
UCTIONB3Ysl HM3Y4YeHHBIE (DOPMYIBI M METOBI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMUIBI, TPU3MBI, KOHYCa, HWIMHAPA, TUIOMAAb ChepHI;
00bEM Ky0Oa, MPSIMOYTOJILHOTO TMapaJulesieNuIe/ia, MUPaMHIbl, TPU3MBI,
IWIMHIPA, KOHycCa, Iapa; yYMEHHE HaXOIUTh OTHOIIEHHE OOBEMOB
noJ00HBIX (uryp

12

YMeHune onepupoBaTh MOHATUSAMU: MPSMOYTOJIbHAsI CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATBHl TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOW3BEICHHE BEKTOpa Ha YHCIIO, PA3JIOKEHHE BEKTOpa Mo 0a3ucy,
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CKaJIApHOC MPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIAY
BCKTOpaMH; YMCHHE HCIIO0JIb30BaTh BCKTOpHBIfI n KOOpI[I/IHaTHHﬁ METOJ
1 p€HICHUA T'COMCTPHUYCCKHUX 3adad MW 3agad JApYyrux yqe6me
npeaMETOB

13

YMenue BbIOMpaTh TOAXOMANIMK METOJ JUIS peIICHHs 3aauu;
MOHUMAHWE 3HAYMMOCTH MAaTeMaTUKU B HW3YYECHUU NPUPOAHBIX U
OOLIECTBEHHBIX  MPOIECCOB U  SIBICHUN; YMEHHE pPAaclo3HaBaTh
MPOSIBICHUE 3aKOHOB MAaTeMaTUKH B HMCKYCCTBE, YMEHHE NPUBOAUTH
NpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH
MaTeMaTHU4eCKON HayKH
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Kon
1 Yucna v BBIYUCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOM, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypaidbHOU cTeneHu. JleficTBus ¢ apuMeTHuecKuMu
' KOPHSIMH HaTypajibHOU CTETIeHH
14 Crenens ¢ 1enpiM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM MT0Ka3arenaeM. CBoMCTBa
' CTerneHu
15 CuHyc, KOCMHYC M TAaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTaHTEHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuyHbie ¥ HATypadbHbIC JOrapu(MbI
HevictButenbHble  yucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, MTPABUIIa OKPYTIICHUS, IPUKUIKA M OIICHKA
pe3yJibTaTa BBIYUCIECHUM
1.8 [TpeoOpa3oBanue BoIpaXKEHUN
1.9 KommiekcHbie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHeHHUs
2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPAaBHEHUS
2.5 Lenblie n 1poOHO-paliOHANIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HepaBeHCTBa
2.7 [Toxa3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUH U HEPABEHCTB
2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 DOyHKINUK U TpaPUKH
31 OyHKIUs, crnocoObl 3amanus QyHKiuu. ['paduk (yHkiuu. BzammHo oOpaTHBIE
' ¢byukun. YétHele u Heu€THbIe pyHkimu. [leproanueckue GpyHkuun
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHMM Qynkuun. Hymu ¢yHkuumu.
3.2 [IpomMexXyTKM  3HAKOMOCTOSHCTBA.  I[IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.

MakcumyMbl ¥ MHHUMYMbI ¢GyHKkiuud. Haumbonbllee M HauMeHbIEe 3HAYCHUE
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(GYHKIHU Ha TPOMEKYTKE

Crenennass (yHKUUS C HaTypaJlbHbIM M LETbIM IOKa3zareneMm. EE cBoiictBa u

3.3 . .
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpadUKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Toukum paspeiBa. AcumnTorel TpadukoB ¢GyHkmuii. CBoiicTBa  (QYHKIWH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. opmysia cI0KHBIX TPOIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBoanas ¢pyukimu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHIA
[IpumeHeHne NPOU3BOJHON K WCCICNOBAHMWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero ¥ HauMEHBIIEr0 3HaYeHUs (PYHKIMHU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MnaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHOXecTBO, orepanuu HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena u NOBEPXHOCTH BpaLCHUS
7.5 KoopanHats! 1 BEKTOPBI
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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