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COJEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTEpeOoMeTpuHu. Touka, NpsMas, IUIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTue 006 aKCMOMAaTUYECKOM IOCTPOCHUM CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX.

B3anmHOe  pacnosiokeHue  NpsAMBIX B NIPOCTPAHCTBE:  II€pPECEKaroluecs,
NapajuleNIbHbIE U CKpEIIMBArOIIKeECs NpsMble. [lapaiiensHOCTh NPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: NapaJUICIbHbIC MPSIMBIE B IIPOCTPAHCTBE; NAPALICIBHOCT TPEX MPIMBIX;
[1apajuIeIbBHOCTh IPSIMOM M IUIOCKOCTHU. YTIIbI C COHAIIPABJICHHBIMU CTOPOHAMH; YIOJ
MEXKIy IMpsAMBIMH B TMpPOCTpaHCTBE. llapajienbHOCTh IUIOCKOCTEN: MapaJIEIbHBIE
IJIOCKOCTH; CBOWCTBA MAapaJUIEIBHBIX ILIOCKOCTEW. I[IpocTenmme npocTpaHCTBEHHBIE
(GuUryphl Ha MIIOCKOCTH: TETPA3Ap, KyO, MapajuiesieuIe]; MOCTPOEHUE CEUEHUI.

IleprieHIUKYJISIPHOCTh MNPSAMOM M INIOCKOCTH: IEPIECHAMKYJISIPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NIPSMBbIEC MApPAJUICIBHBIC U NEPHEHIUKYISAPHBIE K IUIOCKOCTH, MPU3HAK
NEPIEHINKYJAPHOCTA MPSAMOW M IUIOCKOCTH, TEOPEMA O MPSIMOM NEPIEHANKYISIPHOU
IIJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEK1y MPSAMOU U MIJIOCKOCTBIO; IBYTPaHHBIN yTOJI,
JIMHEWHBINA YroJI ABYTPAHHOrO yria. [lepnenaukymisap u HaKJIOHHBIE: PACCTOSHUE OT TOUYKH
710 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKLHUsl (PUTYphl HA MIOCKOCTb.
[lepnieHAUKYIJISIPHOCTD IIOCKOCTEW: TMPU3HAK IEPIEHAUKYIIAPHOCTH ABYX IUIOCKOCTEH.
Teopema o TpE€X NMepHeHIUKYIISIpax.

MHoOrorpaHHuKHu

IloHATHE MHOIrOrpaHHMKAa, OCHOBHBIEC JJIEMEHTHl MHOIOTPAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIbBIE MHOTOTPAHHMKH; pa3BEPTKA MHOTrorpaHHuka. Ilpusma: n-yrospHas npusma;
TPaHd U OCHOBAHUS TMPU3MBI; MpsiMas M HAKJIOHHAs MpPU3MbL, OOKOBask W TOJIHAA
MIOBEPXHOCTh Mpu3Mbl. llapamienenunen, npsMOYTrOdbHBIN MapauIeIENUNE] W €ro
cBoicTBa. [Tupamuaa: N-yroyibHasi nupaMuaa, rpaHd U OCHOBaHWE MUpPAMUJIbI; OOKOBas U
MI0JIHAs TOBEPXHOCTh MUPAMM/IBI; IPABUIIbHAS U yCEUEHHAs UpamMuaa. DJIEMEHTHI IPU3MBI
U npaMunbl. IIpaBuiibHBIE MHOTOIpAaHHMKM: IIOHSATHE IPABWIBHOTO MHOTOIPaHHUKA;
IpaBWIbHAs NpPHU3Ma W NPaBWIbHAS NUPAMUIA; NPaBUJIbHAS TPEYroOJibHAs MUpamMuia U
npaBWIbHBIA TeTpa’p; KyO. [IpeacTaBieHre o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozekasap u ukocasap. CeueHus: Mpu3Mbl U TUPAMHUIBI.

CumMmeTpurs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, TPSIMOM, IIIOCKOCTH.
DneMEeHThl CHMMETPHUH B MUPAMUJIAX, TapalIeIenuIeaxX, MPaBUIbHbIX MHOIOIPAHHHUKAX.

Bbruncnenue 31€MEHTOB MHOIOIPaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOIl MMOBEPXHOCTH U IOJHON MOBEPXHOCTH MPSMOM MPHU3MBI, IUIOIIA b OCHOBAHUII,
TeopemMa 0 OOKOBOU MOBEPXHOCTU TpsiMOi Tpu3Mbl. [Imomans 60KOBOW MOBEPXHOCTH U



MOBEPXHOCTH TMPABWIBHONW MHPAMHIBI, TEOpeMa O IUIOMAAU YCCUEHHOW MUPAMUJIBI.
[Tonsitue 06 00BEMe. OOBEM MUPaAMUABI, TPU3MBI.

[TomoGHBIe Tema B mpocTpancTBe. COOTHOMIEHUS MEXKTY TIIOMIAIMU MTOBEPXHOCTEH,
00BéMaMu TTONO00HBIX TEI.

11 KIIACC

Tesia Bpalmenus

[{unuaapruyeckasl MOBEPXHOCTh, 00pa3yrolne UUIMHAPUYECKON MOBEPXHOCTH, OCh
UUWIMHAPUYECKOM ToBepXHOCTH. Llumuuap: ocHoBaHus U OOKOBask IOBEPXHOCTb,
oOpa3ymolas U 0Cb; IJI0Aab OOKOBOW U NOJHOW MOBEPXHOCTH.

Konunueckast moBepxHOCTb, 00pa3yroniie KOHUYECKON MOBEPXHOCTH, OCh U BEpILIMHA
KOHUYECKOM nmoBepxHOCTH. KOHyC: OCHOBaHME M BepUIMHA, 00pa3yrolias U OCh; IO
OOKOBOM M MOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIINe U BHICOTA; OCHOBAHMS
1 OOKOBasi TOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AMaMeTp; MIOIa s NOBEPXHOCTH cdepbl. B3anmuoe
pacnojoxeHue cepsl U MIIOCKOCTH; KacaTellbHas INIOCKOCTb K cdepe; Tuiomab chepsl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu ten BpalieHuss ¥ MHOTOTpaHHUKOB. MHOTOIpaHHMK, OMIMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK, WM TEJIO BPAIlCHUS.

[Tonsarne o0 o0BEMe. OcHOBHBIE CBOICTBAa 00BEMOB Tel. Teopema 00 0O0BEME
OpsIMOYTOJIBHOTO Mapajuiefnenuneaa u cieAcTBus u3 He€. OO0OBEM LMIMHIpA, KOHYyca.
O0BEM mapa 1 wiomaab cepsol.

[TonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS! MEXKY TUIOLIAASMU TOBEPXHOCTEH,
00bEMamMu MOJOOHBIX TEI.

Ceuenust mwiMHApa (MapajuieIbHO W MNEPIEHIUKYJISIPHO OCH), CEUYEHHUs KOHyca
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILIMHY), CEUEHHUs 1apa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mockocth W B mpocTtpaHcTBe. CIIOKEHHWE W BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HCIIO. PasmokeHwe BeKTopa MHO TPEM HEKOMILIAHAPHBIM
BekTopaM. lIpaBwio mapamnenenunena. Pemenue 3aaad, CBA3aHHBIX C MPUMEHEHUEM
IpaBui JAEUCTBUN C BekTopamu. [IpsiMoyroisibHasg cucrema KOOpAHWHAT B IIPOCTPAHCTBE.
Koopaunatel Bekropa. I[Ipocreiimme 3agauym B KOOpAMHATAX. YTOJ MEXKIAY BEKTOPaMHU.
CkasipHOE TNpPOM3BEIECHHE BEKTOPOB. BbIUMCIIEHHE YIJIIOB MEXAY NPSIMBIMH U
10cKocTAMHU. KoOpAMHATHO-BEKTOPHBII METO IPU PELIEHUU F'€OMETPUUECKUX 3aa4.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOU IIKOJBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHUM HAYKU U JAESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUMN, PACCYKICHHI; BOCTPUUMYHBOCTHIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUN U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUs; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM0OOpa30BaHUIO HA TMPOTSHKEHWHW BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJOTHYCCKOH KYJIbTYpbl, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPe/Ibl, INTAHUPOBAHUS ITIOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW IesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXAY MOHATUAMH, (HOPMYIHPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e JI€JaTh BBIBOJABI C HCIOJb30BAHHEM 3aKOHOB JIOTHMKH, JIEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BONPOCHI KaK MCCJIENOBATEIBLCKUI MHCTPYMEHT MO3HAHMUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHHIO OCOOEHHOCTEH MaTeMaTH4EeCKOTO
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHHUI;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD UHpOpMaIUH o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perraeMoi 3a/iauu, BHICKAa3bIBaTh UJEH, HAIlEJICHHbIC HA TTIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU pelieHUU Y4eOHBIX 3ajlad; MPUHUMATh 1E€Jbh COBMECTHOMU
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CyKaeHUsI, OOMEH MHEHHI,
«MO3TOBBIE MITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom hopmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C YIETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3ysibTraTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBHUSIM, OOBSICHITH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh NOHATUIMU: TOUKA, IIPsIMAas, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CJIEACTBUS W3 HUX NPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE paCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPAHHBIA yTOJd, TpaHU ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBaTh NOHATUAMHU: CEKYIas MIIOCKOCTh, CECUEHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaXOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO TNpsSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB MEXIy
CKPEILMBAOIIMMUCSA OPSIMBIMU, MEXIYy TMPAMOM M  IUIOCKOCTBIO, MEXKAY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX Y TUIOIIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBarh MOHATHUSAMU: CHUMMETPHUsI B TPOCTPAHCTBE; IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTprdeckue (HaKThI 1711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKEHUEM T€OMETPUIECKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UJIMHIP, KOHYC, cdhepa U map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTts B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOM, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCISITE COOTHONICHHS] MEXIY IUIOMAIASIMU MMOBEPXHOCTEH W 00BbEMaMU
OA0OHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIIICHUS.



W3BnekaTh, WHTEPIPETUPOBATh H MpeoOpa3oBhIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUS BEKTOpPA HA YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T.

[IpuMeEHTH MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMeHsaTh reoMeTpruyeckue (pakThl 17151 pelICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MPEINOIAararoMX HECKOIBKO IIArOB PEUICHUS, €CJIA YCIOBHS TPUMEHEHHUS 3/1aHbI
B sSIBHOU (popme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HAXOXKJICHUE TEOMETPUUYECKUX BEIMYUH M0 00pasiiaM Wi arOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTHE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKA3HH, PACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IprMEHATh MOJMy4YEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIW3UPOBATH DPEaAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE TOHATUS B MPOLIECCE IOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI M TE€OpEM, anmapara aareOpsl; pemaTth
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmuectBo
Ne HanmenoBaHmue pa3jiesioB U TeM 4ACOB JuiekTpoHHbIE (UG POBHbIE) Y4eT nporpaMmsI
n/n nmporpaMmmbl Beero 06p330BaTeJIBHbIe PeCypChI BOCIIUTAHUS IIKOJIbBI
bubnuorexa [JOK OpMHUPOBaTh  MHPOBO33PECHHUE,
1 BBenenue B ctepeoMeTpuio 10 1 bopmup p p
https://m.eds00.ru/1c209e37 COOTBETCTBYIOIIETO
5 [IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 bu6mmoreka [IOK COBPEMCHHOMY YPOBHIO pPasBUTHA
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEH https://m.edso00.ru/1c209e37 HayKn H 001IECTBEHHOI
[lepnieHAMKYASAPHOCTD MPSMBIX U bubnnoreka [JOK HPAKTHIH, . HOHHIMAHHEM
3 . 12 ] MaTEeMaTHYeCKOM  HayKd  Kak
IJIOCKOCTEH https://m.edso0.ru/1c209e37 .
. oK chepsl YEII0BEUCCKOU
bubnnoreka ..
4 Va1 Mexay NPSIMBIMU U TIOCKOCTSIMU 10 httos://m.ed 1 116209637 ACATECIIBHOCTH, 9TaroB ec
PS://M.e0s00.ruficsuse Pa3BUTUSL HW 3HAYMMOCTH IS
5 MHOrOrpaHHUKH 11 bubamorexa [IOK pa3BUTHUSA UBUIN3AIIMH,
https://m.edsoo.ru/1c209e37 OBJIAJICHUEM SI3bIKOM MAaTEMATUKU
. bubnuotexa [JOK W MaTEMaTHYECKOM KYJIbTYypOH
6 O0bEMBI MHOTOI'PaHHUKOB 9 1 YARTYD
https://m.edso00.ru/1c209e37 Kak CpEeACTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYULIECTBIISATh
MIPOEKTHYIO u
7 [ToBTOpEHME: CEUeHMsI, pACCTOSTHUS U 4 bubmuorexa [JOK HCCIIEI0BATENbCKYIO
YTJIbI https://m.edsoo.ru/1c209e37 ACATEIIbHOCTh MHAWBUAYAIILHO U B
rpyrmre.
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME



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 KJIACC

Yder nporpaMMbl BOCIIUTAHUS

No 11/ HaumeHoBaHue pa3iesioB U TeM KosaunuyecTBo dyeKkTpoHHBbIe (LM pPOBbLIE)
NPOrpamMmbl 4yacos o0pa3oBaTejbHbIe pecypchl
1 Tena BpameHms 12 bubnuorexa [JOK (hopMUpOBaTH MUPOBO33PEHUE,
https://m.edso00.ru/1c209e37 COOTBETCTBYIOLIETO COBPEMEHHOMY
2 O6BEMDL TeI 5 bu6mmoreka [{OK YPOBHIO Pa3BUTUSI HAYKH U
https://m.edso00.ru/1c209e37 00IIeCTBEHHOMN MPAKTUKH,
3 BeKTOpHI ¥ KOOPAMHATEI B 10 Bu6muorexa [JOK MOHMMAaHHUEM MaTeMaTU4YeCcKOil )
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37 HayKH KaK chepbl 4eoBeyecKoi
4 [ToBTOpeHue, 06001EeHNE, 7 bubnnoreka [JOK ACATENLHOCTH, JTAlloB & PasBUTHA 1
cUCTeMAaTU3alls 3HAHU https://m.eds00.ru/1¢209e37 SHaIMMOCTH JUIS pasBUTHA
[IMBHJIM3AIIH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHUKH U MaTeMaTHYECKOM
OBIIEE KOJUYECTBO YACOB T10 2 KYJIbTYpPO# KaK CpEJICTBOM MO3HAHUS

ITPOTPAMME

MHpa; TOTOBHOCTBIO OCYHICCTBIIATH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO
ACATCIIBHOCTDb



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

MPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa
NpoBepPsIeMOro
TpeOoOBaHNS

IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTam
OCBOEHHS OCHOBHOIi 00pa30oBaTe/IbHON MPOrpaMMBbI CpeIHEro
o0mero odpasoBanus

Bnagenue merogamu J0Ka3aTeNbCTB, aJlfOPUTMAMM DPELLEHUS 3a/ay;
yMeHue (GpopMynupoBaThb W ONEPUPOBATH MOHITUSAMHU: ONpEIEICHHE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, MPHU3HAK, J10KA3aTeIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  NPUMEHATh  HMX;  YMEHHE
dbopmynupoBaTh 00paTHOE U IPOTUBOIOJIOXKHOE YTBEP)KACHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYECKON MHAYKIUU; IPOBOJUTH AOKA3aTEIbHbIE PACCYKACHUS
IpU peIleHUH 3a/]ad, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHME OIEepUpOBATH IMOHATUSMH: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpalMy HaJ MHOXKECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar Juisi OINUCaHUS  pealbHBIX
IIPOLIECCOB U SIBJICHUH W NIPU PEIICHUHU 3a7ad, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX NPEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad), CBI3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHME 3a/JaBaTh U
ONMCHIBATh Tpadbl pa3IMuHBIMU CIIOCOOAMU; UCTOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATHSAMU: HATypalbHOE YHCIIO, IEN0E YHUCIIO,
CTETICHB C IEJIBIM MTOKa3aTesIeM, KOpEeHb HaTypalbHOU CTEIICHH, CTETICHb
C paluoHaJbHBIM TIOKAa3aTelieM, CTeMeHb C JCHCTBUTEIHHBIM
mokaszateneM, JiorapumM dHciIa, CHHYC, KOCHHYC ¥ TaHTEHC
MPOU3BOJIBHOTO YHCIIA, OCTATOK MO MOJYJIO, PallMOHAIBHOE YHUCIIO,
HppALMOHAIBHOE  YHUCJIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
palMoHaNIbHBIX, JEHCTBUTENBHBIX YHCEN; yMEHHE WCIOIb30BaTh
IpHU3HAKHU JCIUMOCTH, HauMeEHbIITNN 06H1Hﬁ JCJIINTCIIb 1 HAUMCHBIIICC
o0Imiee KpaTHOE, aNropuT™M EBKIINMIA Mpu pelieHnH 3a7a4; 3HaKOMCTBO
C pPa3IUYHBIMH TO3WUIIMOHHBIMH CHCTEMaMH CUHUCIICHHS; yMEHHE
BBIIIOJIHSITH BBIYHMCIICHHUE 3HAYCHUU U Hp606p330BaHI/Iﬂ BI:Ipa)KCHI/Iﬁ cO
CTENEeHsMH U JorapudmMamu, MpeoOpazoBaHus APOOHO-PAITMOHATBHBIX

BLIpa)KCHHﬁ; YMCHHC OIICPUPOBATH MOHATUAMMU: IMOCICAOBATCIBHOCTD,




apuMeTHuecKas ~ MPOTPEeccHs,  TIEOMETpHYecKas  IMPOTPECcCHs,
O0eckoHeuyHO yObIBaomasi TreoMeTpuYecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCJEJOBAaTEIbHOCTH, B TOM YHUCIE C IOMOIIBIO
PeKyppeHTHBIX  (OpMyJ;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCh KOMIUIEKCHBIX YHCEN
(reomerpudeckasi, TPUTOHOMETpHUYECKass M aiureOpamyeckas); yMeTh
MPOU3BOIUTH apUPMETUIECKHE ACHCTBUS C KOMIUIEKCHBIMU YHCIAMU;
NPUBOIUTH  MPUMEPHl  HUCIIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEI
ONEpUpPOBaTh TMOHATUSAMU: MaTpuua 2X2 u 3x3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATHAMU: PalMOHAJIbHbIC, UPPALlMOHAJIbHBICE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHE, TPUTOHOMETPHUIECKHE
YPAaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; yYMEHHE OIEpPUpPOBATh
MOHATUSIMH: TOXIECTBO, TOXK/IECTBEHHOE NTpeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHUE pEIIaTh YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YpaBHEHHMsI, HEPABEHCTBA M CHCTEMBl C MapaMeTpOM; IPUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHHUST MaTEMATHUECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00J1acTe HayKu U peanbHON KU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (P)YHKIIMH, MOHOTOHHOCTh
(GyHKIUH, SKCTpEMYM (YHKIMH, HanOoIblllee U HaUMEHbIIIee 3HAYCHUS
(GYHKIMH Ha TPOMEXKYTKE, HEmpepbiBHAs (DYHKIHMS, aACHUMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MpPOU3BOAHAs (YHKIUH,
reoMeTpUUeCKUil 1 (pU3MUECKHI CMBICI TPOU3BOAHOM, TepBooOpa3Has,
onpeAeNéHHbI HMHTErpall; YMEHHE HaxXOJuUTh acUMMOTOTHI TIpaduka
(GyHKIMU; yMEHHE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (YHKIIMI, HAXOIUTh YpaBHEHUE KacaTeIbHON
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKLIMH; yMEHHE HCIOJIb30BATh IMPOU3BOAHYIO AJIS HCCIEI0BaHMS
(GyHKUIMN, HAXOUTh HAMOOJBIINE U HAMMEHBIINE 3HaYCHUS (PYHKITHIA;
CTPOUTh TIpaUKW MHOTOWIEHOB C MCIIOJIb30BaHUEM ammapara
MaTeMaTHYeCKOT0 aHaIN3a; MPUMEHSTh IPOU3BOIHYIO ISl HAXOXKACHUS

HaWJIydmero peucHUuA B IMPUKIAIHBIX, B TOM YHUCJIC COLOUAJIBHO-




HSKOHOMHYECKUX U (PU3NYECKHX 3a]a4aX; HAXOANUTh IUIOIAAN U 00BEMBI
¢bury ¢ moMomp0 UHTErpaia; NPUBOAUTH PUMEPHI MATEMAaTHUYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUI

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMA, KOMIO3ULUs GYHKUUN, TUHEHHAas QYHKIUS, KBagpaTHIHAs
byHKUMs, — panMoHadbHas — (QYHKOMS, — CTeNeHHas  (YHKIHS,
TPUTOHOMETpUYECKHE (YHKIMM, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKLIMH, IOKa3aTelabHass W Jorapupmuueckas (QyHKIUM; yMeHHe
CTpOUTH TpadUKN MU3yYSHHBIX (DYHKIHA, BHIOIHATH peoOpa3oBaHuUs
rpaduKoB (HYHKLUH, UCIIOJIB30BaTh Ipa(UKH JUIsl U3y4EHHUs TPOLECCOB
Y 3aBHCHUMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hopMyJamMH 3aBHCUMOCTH
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHA 115t
peleHus ypaBHEHUH, HEpaBEHCTB U 3a/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPJAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUNH ypaBHEHM,

HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS TMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3aa4, MCCIEI0BATh MOJYYCHHOE PELICHUE U
OLICHMBATh MPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTYyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBUIO 3a/1ayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIB30BAHMEM alapara

anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHSATUSMHU: CpeqHee apupMeTHYeCKoe,
MeqraHa, HauOoJIblllee ¥ HauMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO HabOpa, yMEHHUE H3BJICKaTh,
WHTEPIPETUPOBATh WH(OpPMAIMIO, TPEACTABICHHYI0 B TaOJiMIax, Ha
auarpammax, rpadukax, OTpa)xaronlyro CBOMCTBA pealbHbBIX MPOIIECCOB
U SBICHUH; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JIaHHBIE, B TOM 4YHUCJE C
MPUMEHEHHEM TIpaUyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;
rpadUUecKd HCCIENOBAaTh COBMECTHBIC HAONIOJACHUS C TOMOIIBIO

JlMarpaMM pacCerBaHMS U JJUHEUHOW perpeccun




YMenue onepupoBaTh MOHSATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHS; YMEHUE BBIYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKuX METOJIOB; NMPUMEHSITh
(OpMYIIBI CIOXKEHUS U YMHOXXCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢opmyny bepHymin, koMOuHaTOpHBIE (aKThl U
(OpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEpUPOBATh TMOHATUSIMU: CIllydyailHash BeJIMYMHA, pacIpeneeHue
BEpPOSITHOCTEH, MaTeMaTUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUH paclupeiesieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAaJIBHOTO
pacmpeselnieHnid; yMEeHHE HCIOJIb30BaTh CBOWCTBA  HM3YyUEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIICOBAHUI;, YMEHHE
MPUBOJAUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpPUpPOBAThH
MOHATUSAMH: COYETAHHE, NEPECTAHOBKA, YHCIO COYETAHHM, YHCIIO
nepectaHoBok; OmMHOM HploTOHA; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(hakThl M pacCyX ACHUS IS PEIICHHS 3aj]iay; OIEHHWBATh BEPOSITHOCTU
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIia, IUIOCKUM yroi,
JNBYTPAHHBIA Yroj, TPEXTPaHHBIA YIoJl, CKPEIIHMBAKOLIUECS IPsMBIE,
MapaJUIEIbHOCTD U MEPIEHIUKYIISPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMH, YroJl MEXAY HPSIMON M IUIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU J0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSIMHU; YMEHHUE HCIOJb30BaTh
IpU pELIeHUH 3a7ad HM3y4eHHble (DaKThl U TEOPEMBI IIAHUMETPHUH;
YMEHHE OLIEHUBATh pPa3Mepbl 0OBEKTOB OKPYKAIOLIEr0 MUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHU M

BCJIMYMH, PCIIAaTh CBA3AaHHBIC C HUMHU IMPAKTHUYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb GUTYPHI, 00bEM (HUTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'pPaHHHKA,
KyO, mapaienenurnesn, nmpu3Ma, nupamuaa, Gurypa u NOBEPXHOCTH
BpalleHHs, LWIMHIP, KOHYC, map, cdepa, miomanb chepsl, miomanb

MOBEPXHOCTH MHUpPAaMUbI, MPHU3MBI, KOHYCa, IIMINHIpPA, 00bEM KyOa,
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IPSIMOYTOJIBHOTO TMapajulesenuiesa, MMpaMu/bl, IPU3MBbl, LHUIUHIPA,
KOHyca, 11apa, pa3BEpPTKa NOBEPXHOCTH, CEYEHHUSI KOHYCAa U LIMJIUHAPA,
napajjiesibHble OCH WM OCHOBAaHHWIO, CEYEHUE Ilapa, IUIOCKOCTb,
Kacaromascs cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOI'paHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME IPHUMEHSATb CBOMCTBAa TIE€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIbHO (OPMYJIHPOBATH OIpPENEICHUsT H3y4aeMbIX (QUryp,
BBIIBUI'aTh THUIOTE3bl O CBOMCTBAX W HPU3HAKAX T'€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccuukanuoo (GUryp N0 pa3M4YHBIM IPU3HAKAM, BBINOJIHAThH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBbHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh MOHATHUSIMHU: JIBHDKEHHME B IIPOCTPAHCTBE,
napajuieNbHbIN MepeHoc, CHMMETPHS Ha TJIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3zoBaHue NOA00HS, MOMOOHBIE (UTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BAaTh T€OMETPHUUECKUE OTHOIICHUS
MpH PELICHUH 3aJa4; HaXOJIWUTh F€OMETPHUYECKHE BENUYHMHBI (IJMHA,
yroJ, TJIomaab, 00bEM) TPH PEIICHUH 3a]ad W3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKIE
BEJIMYUHBI (JIJTMHA, YrOJI, IUIOMIaAb, 00BEM, TUIONIAAh MOBEPXHOCTH),
WCIONB3YSl M3y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IIJIMHIPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapaieNenuIesa, TUPaMuIbl, IPU3MBI,
OWIMHApaA, KOHYycCa, Iapa; yYMEHHWE HAaXOIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp
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YMeHue omnepupoBaTh  MOHSATUSMM:  NPSIMOYTOJbHas  CHCTEMa
KOOPAWHAT, BEKTOP, KOOPJIMHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BE/ICHUE BEKTOPA HA YUCIIO, Pa3JIOKEHUE BEKTOpa IO
0a3ncy, CKaJISIpHOE MPOU3BEACHHE, BEKTOPHOE IMPOU3BEICHHUE, YTrOJI
MEXIy  BEKTOpaMH; yMEHHE  HCIOJIb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ JUIS PEIICHUS TEOMETPUYECKUX 3a7ad W 3a1ad

JpYruX y4eOHBIX MPEAMETOB
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YMeHune BbIOMpaTh NOIXOMSIIUA METOJ Ui PEIICHHS 3a1a4H;
MOHMMAHUE 3HAYUMOCTH MATEMATHKH B W3YUYEHHUU NPUPOIHBIX U

OOLIECTBEHHBIX IMPOIECCOB M SBJICHHM; yMEHHE pacro3HaBaTh




IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HMCKYCCTBE, YMEHHE IPHUBOJUTH
IIpUMEPBl MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH



HEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJEePKAHMS

Kon

1 Yucna u BIYUCIIECHUS

1.1 HarypanbHble u nensle uncna. Ilpu3Haku AeIMMOCTH LEbIX Yucell

12 Panyonanenele ynciaa. OOBIKHOBEHHBIE W JAECATHYHBIE APOOM, IMPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH

13 Apudmerndeckuii  KOpeHb  HaTypalbHOW  cremenu.  JledictBus ¢
' apu(MeTHUECKUMH KOPHIMHU HAaTypalbHOM CTeNeHn

14 Crenenp ¢ uenbiM mnokasatesneM. CTeleHb C palMOHAIbHBIM I10Ka3aTeleM.
' CBolicTBa CTENEHU

. CuHyc, KOCUHYC U TaHTE€HC YUCIIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnaHble U HATYpAIbHBIC JTOTapHUPMBI

JeiicTButenpHple uncia. ApupMeTHUYECKHe OIepaluu C JACHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmk€HHble BBIYMCICHMS, NMpaBUIa OKPYTJIEHUS, NMPUKUIKA U
OILICHKA PE3yJIbTaTa BBIYNCICHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHEHUs

2.4 [Toka3zarenbHble U TOrapupMUUYEcKre ypaBHEHUS

2.5 Lenblie n 1poOHO-paliOHANIbHBIE HEPABEHCTBA

2.6 UppanmonansHble HEpaBeHCTBA

2.7 [TokazarenbHble U TOrapuPpMUUECKHE HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB

2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
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Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeaenuTenb MaTpUIbI

3 DOyHKINUH U TpaPUKH
31 OynKI1us, crocooOs! 3a1anus pynkuuu. ['padpuk Gpynkuun. Bzanmuo obparHsie
' dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
Ob6unacte ompeneneHuss U MHOXECTBO 3HadeHHi (yHkuuu. Hynmu dyHkiuu.
3.2 [IpomMeXyTKM 3HAKOMOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH ()YHKIIMH.
' MaxkcuMymbl 1 MUHUMYMBI QyHKIHH. Hanbomnpiiee 1 HauMeHblllee 3HaYCHUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennas pyHKIHS ¢ HATypaJdbHBIM H IIeNIbIM TIoKa3ateneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpaQuKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcuMnToThl rpadukoB QyHkumii. CBoiCTBa (QyHKUHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
35 Apudmernueckass M TeoMmeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX
' IIPOLIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37I€EMEHTAPHBIX (YHKIIHMA
[IpumeHeHne npou3BOIHON K MCCIEIOBAHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEeHbIEro 3HaueHUsT PYHKLIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HajJl MHOKecTBaMu. J[narpaMMsel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B IPOCTPAHCTBE




7.3 ‘ MHoOTOrpaHHUKH

7.4 ‘ Tena v MOBEpXHOCTH BpaICHUS

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

e Aranacsas JI.C., byry3oB B.®. Kagomues C.b. u np. «I'eomerpus 10-
11» Yuebnuk ansa 10- 11 ximaccoB 0611eo0pa3oBaTeIbHBIX YUPEKIACHUN

M.: IIpocBemenue, 2019 r.
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