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1. O6uwasa xapakTepucTuka paboueli nporpaMmmbl 06LLe06paszoBaTelbHON ANCUUNINHDI
40.02.04 FOpucnpygeHumsa

1.1. MecTo gucumnnnHbl B CTPYKTYype obpasoBaTesnibHON nporpammbl CMO:
O6uweobpasoBatenbHas gucumnamHa «MartemaTvka» SBAAeTCS 00643aTeNbHOM YacTblo
obuweobpa3oBaTe/IbHOr0 LMKna o6pasoBaTeibHON NporpamMmmbl B cooTBeTcTBUmM ¢ ProcC Crio no
®IroC CIMO 40.02.04 KO pucnpypeHLUms.

(kog, v HaumeHoBaHWe npodeccumn/cneynanbHOCT )

1.2. Uenn n nnaHnpyemble pe3ynbTaTbl OCBOEHUA AUCLUUNNHDI:

1.2.1. Llenb guCUUMNINHBI

CofepxaHue  nporpammbl  00Lle06pa3oBaTENbHOW  AuCUMNAMHBI  «MaTemaTuka»
Hanpas/fieHO Ha JOCTMXKEHWe pPe3ynbTaToB ee U3Y4YeHUs B COOTBETCTBUM C TpeboBaHuamun droC
COO c yyeTom npodeccnoHanbHoin HanpasneHHocT ®FOC CMO. MpuopuUTETHBIMK LEeNaMu
06y4eHUsi MaTemaTMKe Ha 6a30BOM YpPOBHe SiIBAAKOTCAL

(hopMupoBaHMe  LEHTpa/lbHbIX  MaTemMaTU4yecKMX  MOHATUA  (4MCNo,  BeNMUMHA,
reometpuyeckas  ¢urypa, nepemMeHHas, BepoATHOCTb,  (PyHKuUudA), o0becneynBaroLWmX
NMPeemMCTBEHHOCTb M NEPCMNEKTUBHOCTb MaTeMaTUYeCcKoro o6pa3oBaHns 06yyaroLnxcs;

nofsefeHne obyvalLWmMXca Ha LOCTYNMHOM [N HUX YPOBHE K OCO3HAHWIO B3aWMOCBA3M
mMaTeMaTMKM 1 OKpY>Xatolero Mupa, MOHMMaHWe MaTemMaTUKM KakK 4vacTu o6Lwein KynbTypbl
4enoBeYvecTBa,;

pasBUTME  WHTEN/IeKTyalbHbIX UM TBOPYECKUX  CMOCOBHOCTe  obyuvaroLiuxcs,
no3HaBaTe/IbHOM aKTUBHOCTU, UCC/eA0BaTeIbCKUX YMEHU, KPUTUYHOCTU MbILLSIEHUSA, UHTepeca K
N3YyYeHUI0 MaTeMaTuKu;

(hopMupoBaHne (HYHKLMOHANLHON MaTemMaTMyecKolW rpaMOTHOCTWU: YMEHWUS pacrno3HaBaTb
MaTeMaTMYeCKNE acrnekTbl B peasibHbIX XXU3HEHHbIX CUTyauuax W Npu U3YYeHUU [Lpyrux
AUCLUNAWH, NPOSAB/EHUA 3aBUCUMOCTENW W 3aKOHOMepHOCTeil, (opmynmpoBaTb WX Ha S3blKe
mMaTemMaTVKM M co3faBaTb MaTeMaTuyeckue MOAeNn, MPUMEHATb OCBOEHHbI MaTeMaTuyecKui
annapat a8 peleHus NpakTUKO-OPUMEHTMPOBaHHbLIX 3ajady, 3afay npodeccroHanbHow
LeATeNIbHOCTU, UHTEPNPETMPOBATL M OLEHMBATL NMOJYYEHHbIE Pe3y/bTaThl.

Ons peweHnsa 3agay M AOCTUXKEHUA Leneid U3yvyeHns LUCLUNAWHBLI B CUCTEME CPeSHero
npoeccmoHanbHOro 06pasoBaHns, B NPUMEPHOI paboyeli NporpaMme BbIfENEHO OCHOBHOE U
MPOgeccMoHanbHO OPMEHTMPOBAHHOE COAep>KaHue. B OCHOBHOE cOfep>KaHue BKNHOYEHbl BCe
cofep>KaTeNbHble IMHUN, KOTOpble nNpefnaralnTca 419 0093aTeNbHOro U3ydeHns egepanbHoii
obpasoBaTeNnbHOW NporpaMmoii cpefHero obuiero ob6pasosaHusa no MaTemaTuke (6a30Bblii
ypoBeHb). [lpu pa3paboTke paboyeil nporpamMmbl AUCLUNAWHBI, NpenojasaTeNb Brpase
W3MEHUTb NOCNef0BaTENbHOCTb U 00BbEM 4acoB, OTBOAMMBLIA Ha W3y4yeHWe TEM OCHOBHOIO
cofep>XaHusa Ans  yCTaHOBNEHUA MEeXKNpPeAMETHbIX CBA3ei C  ApyruMu  AUCLUNAUHAMMU
o6LweobpasoBaTeNbHOrO 1 06LWenpodeccnoHanLHOro LMkNoBs yyebHoro nnada Ol CrlO.

OCHOBHOE coflep>KaHune NPpUMepPHO paboyeinl NporpamMmmbl AMCLMNAUHBI, 06pa3oBaTeNbHas
opraHusaumsa camocTOATEeNbHO paclwupseT TemMaTWKoW NpoecCMoHanbHON HanpaBneHHOCT U
(npodheccnoHanbHO OPUEHTMPOBAHHBIM COLEPXKAHUEM UM COLEPXKAHUEM NPUKIALHOT0 MOAYNS),
Heob6XxoAMMON  AnA  fanbHeiwero YCNewHoro ocBoeHus  obyvarowwumucs O CrO.
MpenogasaTenb MO>XeT BblOpaTb COAep>KaHue MNPUKNALHOTO MOAYNA W3 NPefnoXKeHHbIX
BapvaHTOB, B COOTBETCTBNMU C 0OCOBEHHOCTAMM cPepbl feATeNbHOCT M OyAyLWMX cneymanucToB

1 depepanbHaa o6pasoBaTenbHas nporpamma cpegHero obuwero o6pa3oBaHus «MartemaTuka», YTBEPXKAEHa
npukasoMm MuHucTepcTBa npoceelleHns Pocecniickoil ®egepaunn ot 18 mas 2023 r. N 371.
4



wim paspaboTaTb €ro  CaMOCTOATENbHO, WHTErpupys  cojepatoaHne  SUCLUNAWHbI
«MaTemaTuka» C cogep><aHuem 06l enpopEeCcCMOHaNbHbIX AUCLUNINH U NPOJECCUOHANbHbIX
moayneih OM CMO ¢ uenbio hopmnpoBaHns NPodeccuoHanbHbiX KOMNEeTEHLIWIA.



1.2.2. NMnaHnpyemble pe3ynbTaTbl 0CBOEHUS 06LLLe06pasoBaTe/ibHON ANCLUMNANHBI B cooTBeTCcTBUM ¢ PTOC CI1O 1 Ha ocHoBe PIOC

COO

O6uime komneteHuumn (pganee - OK) u npodeccroHanbHble KomneTeHunn (ganee - MK) ®FOC CIMO B COOTHECEHUM C IMYHOCTHbLIMU,
MeTanpeaMEeTHbIMW 1 NPeAMETHbIMU pe3ynbTaTamu 06yueHnsa 6a30Boro ypoBHs (ganee - MP6) ®rOC COO npeacTaBfieHbl B Tabnumue:

Kofa n HanmeHoBaHue

thopmmnpyemblix
KOMMETEHLNIA

OK 01
Crnocoobl
3aja4
npoteccroHanbHoM
LeATenbHOCTU
MPYMEHUTEIbHO

K pasIMyHbIM
KOHTEKCTaM

Bblbupatb
peLueHus

2 O6uwwue pesynbTaThl

chopMyMpPOBaHbI

O6Lupme2

JNInyHOCTHbIE  pe3ynbTaTbl  AO/MKHbI
B YacTW: TPYLOBOr0 BOCMUTAHUA:

- TOTOBHOCTb K TpyfAy, OCO3HaHWe LEeHHOCTH
MacTepcTBa, Tpyaonobue;

oTpaxaTb

FrOTOBHOCTb K  aKTUBHOW  AeATeNbHOCTU
TEXHO/TOMNYECKOIA n couMasbHON
HarnpaBneHHOCTN, CMNOCOGHOCTb  MHULMMPOBATS,
nnaHMpoBaTh
" CaMOCTOATENBHO BbIMOJTHATb Takyto
LeATeNbHOCTb;

NHTEpec K pPasNYHbIM cthepam
NpogecCOHaNLHON feATENBHOCTH.
MeTanpegmeTHble pesynbTaThbl [LO/MKHBI
oTpaxaTs:

OsnageHune YHMBEPCabHbIMM y4ebHbIMM

no3HaBaTe/IbHbIMW JeACTBUAMM:

a) 6a30Bble NOMMYECKME AENCTBUS:
CaMOCTOATE/TbHO thopmynmpoBatb

N aKTya/In3npoBaTb r|p06nemy, paccmMmaTpmnBaTb
€€ BCECTOPOHHE,

o6 eobpasoBarenbHas ANCLUNANHA.
3AvcuunnnHapHble pe3ynbTaTbl CHOPMYIMPOBaHblI M NPOHYMepPOBaHbl B COOTBETCTBMM C TPeOOBaHMAMY K MPeAMeTHbIM pe3ynbTatam 6a3oBoro yposHs (MP6) ®rOC COO (Mpukas
MuHo6pHayku Poccuun ot 17.05.2012 Ne 413 (pepakums oT 27.12.2023 r.).

B COOTBeTCTBUM C JINYHOCTHbIMU W

Pe3ynbTaTbl 06yyeHNs

JducunnivHapHble3

MP61 BnageHve meTofamy [A0Ka3aTeNbCTB, alropuTMamy pellueHus 3ajad;
yMeHue thopMynupoBatb onpegeneHus, aKCMOMbl
N TEOPEMbI, MPUMEHATbL WX, MPOBOAMTL [OKa3aTe/lbHble PaCcCy>KAeHUs B Xofe
peLLeHuna 3a4ay;

MP62. YMeHue onepupoBaTb MOHATUAMU: CTEMeHb YUCNa, N0rapuim Yucna;
YMeHune BbIMOJIHATb BblYMCIIEHNE 3HaYEeHWUI
M Npeobpa3oBaHMsA  BblpaXKeHWA CO  CTeMeHaMW U norapudmamum,
npeo6paszoBaHNs APO6HO-PaALMOHANBbHBIX BbIpaXKeHWUIA;

MP63. YMeHue onepupoBaTb MOHATUAMU: paLMOHanbHble, UppaLUOHa/IbHbIE,
nokasartefibHble,  CTEMeHHble,  forapuPMuUYeckne,  TPUrOHOMETPUYECKME
YpaBHeHWA 1 HepaBeHCTBa, UX CUCTEMbI;

MP64. YMeHMe onepmpoBaTb MOHATUAMWU: (YHKLMS, HENPepbiBHAs (PYHKLWS,
Npon3BoAHasA, nepBooOpa3Has, OMpefeNneHHbI WHTerpas; yMeHue Haxo4uTb
MPOM3BOAHbIE 3/1IEMEHTAPHbIX (PYHKUMIA, MCMO/b3ys CNpaBOuYHble MaTepuasl;
nccnefoBatb B NPOCTEAWIMX caydasx (DYHKUUM HAa MOHOTOHHOCTb, HaxoguTb
HanbonbLUne

M HaMMeHblUMe 3HAYyeHUs (YHKLUWIA; CTPOUTb Fpafiku MHOTOYNEHOB C

MCMOMb30BAHMEM  anmnapata  MaTeMaTMuYeckoro  aHaaM3a;  NPUMEHSTb
MPON3BOAHYO npu peLLeHnm 3afay
Ha OBVKEHUE; pewatb NPaKTUKO-OPUEHTUPOBAHHbIE 3afaum

meTanpeameTHbiMuU pesynbtatamu ®rocC COO,

B (hOPMMPOBAHWU KOTOPbIX Yy4acTBYeT
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yCTaHaB/MBaTb  CYLLECTBEHHbIA  MPM3HaK
WM OCHOBaHWS 19 CPaBHEHMWS, Knaccumkaumm
1 0606LLeHNS;

- onpefenatb Uenn fAeATeNlbHOCTW, 3afaBaTb
napaMmeTpbl Y KPUTEPUUN X LOCTUXKEHUS;

- BbIBNATb 3aKOHOMEPHOCTU W MpPOTUBOpPEUUs
B pacCMaTpMBaeMbIX ABNEHUSX;

BHOCUTb  KOPPEKTUBbLI B  [eATENbHOCTb,
OLeHVBaTb COOTBETCTBME pE3Y/IbTATOB  LENsAM,
OLeHMBaTb PUCKM MOCNEACTBUM fesTeNbHOCTU
6) 6a30Bble UCCNeaoBaTeNNbCKNE AENCTBUS:

- BlafieTb HaBblkaMW y4ebHO-UCCNe0BaTeIbCKOM
M MPOEKTHOM  [OeATeNbHOCTH, HaBbIKamu
paspeLLeHmnsi Npobnem;

BbISIBNSATb  MPUYUHHO-CNESCTBEHHbIE  CBA3M
N aKTyann3npoBaTth 3afadvy, BblABUraTb rmnoTesy
ee peLueHmns, HaxoanThb aprymeHTsbl
0N [OKa3aTe/fbCTBa  CBOMX  YTBEPXKAEHWIA,
3afjaBaTb NapameTpbl U KPUTEPUN PeLLeHNS;

- aHanu3upoBaTtb MNOMYYEHHble B XOAEe PeLUeHus
3afayn  pesy/bTaTbl, KPUTWYECKU OLEHMBATb
NX [OCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHWe
B HOBbIX YC/IOBUSIX;

paspabartbiBaTb M/aH peleHnss npobnembl €
YYETOM aHanm3a WMerLmMxca maTepuanbHbIX
1 HemaTepuasbHbIX Pecypcos;

- YMeTb MEPEHOCUTb 3HaHWA B MO3HaBaTe/IbHYIO
1 NPaKTUYECKYHO 06M1aCTU XU3HEAEATENbHOCTY;

- YMeTb WHTErpupoBaThb 3HaHWS W3  pasHbIX
npeaMeTHbIX 061acTei;

BblABUraTb  HOBble  WAew,  npegnararb
OpUrUHaNbHbIE MOAXOAbI U peLleHuns



Ha Hambo/blIMe Y HaUMEHbLUIME 3HAYEHMS, HA HaxOoXeHue MyTu, CKOPOCTU U
YCKOPEHWS;

MP65. YMeHMe onepupoBaTb  MOHATMAMWU:  paumMOHanbHas  DYHKLMS,
nokasaresibHas (yHKUMS, cTeneHHas (yHKUUS, norapupmmuyeckas QyHKLua,
TPUrOHOMETpPUYECKMe DYHKLMKW, 06paTHbIE (YHKLWMW; YMEHWE CTPOUTL rpadinkm
M3YYeHHbIX (PYHKUWUIA, UCMOMb30BaTh FpaukyM MNpyu KU3Yy4YeHWM MNpoLeccoB U
3aBMCUMOCTEN, NpU peLleHnn 3adaq U3 Apyrux yuebHblx NpeaMeToB U 3aday u3
peanbHOM XU3HK; BbipaXaTb (hOPMynaMmn 3aBUCUMOCTU MEXAY BENNUYMHAMM,;
MP66. YMeHMe peluaTb TEKCTOBble 3afjayn pasHbIX TUMOB (B TOM 4uUCNe Ha
MPOLEHTHI, JONN N YacTW, Ha ABWXKEeHWe, paboTy, CTOMMOCTL TOBApOB M YCAYT,
Hanoru, 3afayv M3 06nacTu ynpasieHUa NYHbIMK U CEMEHbIMU (hUHAHCaMK);
COCTaB/IATb BbIPAXEHUSA, YPAaBHEHUS, HEPABEHCTBA W MX CUCTEMbI MO YC0BUIO
3afjauun, uccnefosatb MOSlyYEHHOE peLLeHVEe M OLEHMBATb NPaBAonof06HOCTb
pe3ynbTaTos;

MP67. ¥YMeHMe onepmpoBaTb NOHATUAMU: CpefHee apudmeTnyeckoe, MeanaHa,
Hanbonbllee W HaMMeHbLUee 3HauyeHus, pasmax, [AUCrepcus, CcTaHAapTHoe
OTK/IOHEHWE YUCNOBOr0 Habopa; YMeHWe U3B/eKaTb, WHTEPMPeTUPOBATb
MHOpMaLMo, NPeACTaBNEeHHYD B Tabnuuax, Ha Auarpammax, rpafukax,
OTpaXaloLLlyl CBOMCTBA peasibHbIX MPOLECCOB W ABMEHWUIA; NpeAcTaBasTb
MH(OPMaLNIO C NMOMOLLLIO Tabnuy, U guarpaMm; UCCNefoBaTb CTaTUCTUYECKME

JaHHble, B TOM ynucne
C NPUMEHEHMEM rpauyUecKnxX METOLO0B U 3/IEKTPOHHBIX CPEACTB;
MPG68. YMeHue onepupoBaTb NMOHATUAMMN: CNyYaiHbIi onbIT

N cnyyvaiHoe cobbITUE, BEPOSTHOCTb CMYYailHOTO COObITUS; YMEHWNE BbIYNCATH
BEPOSATHOCTb C MCMOMb30BaHMEM TFpativyeckux MeTOA0B; MPUMEHATb HOPMY/bl
CNOXEHUS1 U YMHOXEHUSI BEPOATHOCTEN, KOMOUHATOPHbIE (haKTbl U QOpMY/ibl
Mpu pelleHnmn 3a4ad; OLeHBaTb BEPOSTHOCTU peasibHbIX COObITWIA; 3HAKOMCTBO
CO C/yYaHbIMMN BEANYMHAMW; YMEHWUE MPUBOAUTL NPUMEPbI NPOSBIEHUA 3aKOHA
601bLINX yuncen B NPUPOLHbIX
N 06LLECTBEHHbIX ABNEHUSX;

MP69. YMeHve onepupoBatb MOHATUAMWU: TOUKa, MpPAMas, MJOCKOCTb,
NPOCTPaHCTBO, ABYrPaHHbIl Yrof, CKpPeLWnBatoLwmecs npsmMble, napannefbHOCTb
" nepneHanKynapHoOCTb NpPsAMbIX
W NNOCKOCTEA, yron  Mexgy npAMbIMK,  Yron  Mexay  Mpsamoit
N NAIOCKOCTbIO, YrON MeXAay nioCKOCTAMU, pacCTOAHME OT TOUKU 40 MIOCKOCTH,
paccTosiHMe MeXAay npAMbIMK, PacCTOAHME MeXAy MA0CKOCTAMU; YMEHne



OK 02. cnonb3oBaTb

COBpEMEHHbIE

cpefcTBa nomcka,
aHanu3a "
MHTepnpeTayuu

NH(opmaLmm, 7

NH(OPMaLMOHHbIE

TEXHO0Irnn
BbIMO/THEHNA

ans
3aay

JINUHOCTHbIE pesynbTaTbl AO/MKHbI OTPaXaTb B
YacTU: LEHHOCTW HAyYHOrO MO3HAHMS:
-ChOpMMPOBAHHOCTb MUPOBO33PEHNS,
COOTBETCTBYIOLLErO  COBPEMEHHOMY  YPOBHIO
PasBUTWS HayKM U OOGLLECTBEHHON MPaKTUKMY,
OCHOBAHHOI0

Ha  Auanore  KynbTyp,  CMOCOGCTBYHOLLETO
0CO3HaHWI0 CBOEro MecTa B MOVKY/NbTYPHOM
MUPE;

MCMOMb30BaTh NPY PeLLIeHUn 3a4a4 U3yYeHHble (PaKTbl U TEOPEMbI MAaHUMETPUN;
YMeHMe OLeHUBaTb pasmMepbl 06bEKTOB OKPYXKatoLLEero Munpa;

MP610. YmeHue onepupoBaTb MNOHATUAMU:  MHOFOrPaHHWK, CeyeHue
MHOrorpaHHvuka, Ky6, napannenenunes, npusMa, nupamuga, ¢urypa u
MOBEPXHOCTb BpalLeHUs, LUAMHAP, KOHYC, LWap, cdepa, ceyeHus urypsbl
BpaLleHus, MNJIOCKOCTb, Kacarowaacs ciepbl, UUAnHAPa, KOHyca, nnowlajb
MOBEPXHOCTU MMpamMuibl, NPU3MbI, KOHyca, UMAnHApa, naowags cdepbl, 06beM
Ky6a, MpAMOYronbHOro napanfenenunesa, nupaMuibl, NPU3Mbl, LUIWHAPA,
KOHyca, Lapa; yMeHune n306paxatsb MHOTOrpaHHUKM
N MOBEPXHOCTW BpaLLEHWUA, WX CEYEHWA OT PYKU, C MOMOLLLIO YEPTEXHbIX
WHCTPYMEHTOB U 3/1EKTPOHHbLIX CPEACTB; YMeHWe pacnosHaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMEHNE pacrno3HasaTb NPaBu/bHbIE MHOTOrPaHHUKN;

MP611 YMeHune onepupoBsatb NOHATUAMMU: [ABUXeHne
B NPOCTPAHCTBe, NOL06HbIE PUIYpbI B MPOCTPAHCTBE; NCNO/b30BaTh OTHOLLEHWE
nnow,agein NOBEPXHOCTEN 1 06bEMOB NOAOOHBIX PUIYP NPY PeLleHnN 3a4ay;
MP612. YMeHWe BbIYUCNATL TEOMETPUYECKME BeNWMYMHLI  (4/IMHa, Yron,
naowans, o6bem, naowans NOBepXHOCTU), UCNONb3YS U3YUeHHble opMYy/bl 1
MeTozbl;

MP613. YMeHue onepupoBaTb MOHATUAMWU:  MPAMOYro/ibHas  cuUCTeMa
KOOPAMHAT, KOOPAMHATbl TOYKM, BEKTOp, KOOPAUHATbl BEKTOpa, CKa/fpHOe
NMpou3BefleHne, Yroa MeXay BeKTopamu, CyMMa BEKTOpPOB, MpPOU3BELEHMe
BEKTOPA Ha YWUC/O0; HAXOAWUTb C MOMOLLBID U3YYEHHbIX (POPMYS KOOPAUHATbI
CepefiMHbl 0Tpe3Ka, PacCTOfAHME MeXAay ABYMS TOUKaMU;

MPe614. YMeHune BbIGMpaTh Noaxo4ALwniA N3yYeHHbII MeToq
ans peLueHuns 3afauu, pacnosHasaTb mMaTreMaTu4ecKme (hakThl
N MatemaTuyeckme MOLeNM B MNPUPOAHbIX W OOLLECTBEHHbLIX SABMEHUAX, B
NCKYCCTBE; YMEHWe MpUBOAUTL MPUMEPbl  MaTeMaTMYeCKMX  OTKPbITUiA
POCCUIACKOWA M MUPOBOW MaTeMaTUUECKOR HayKu

MP61. BnageHne MeTodaMu A0Ka3aTeNbCTB, anropuTtmamMu pelleHus 3afaud;
yMeHue thopMynupoBsatb onpegeneHus, aKC/OMblI
N Teopembl, MPUMEHATbL WX, NPOBOAUTL [0Ka3aTeNbHble pacCyXXAeHus B xofje
peLueHuns 3ajad;

MP62. YMeHMe OMepupoBaTb MOHSATUAMU: CTeMNeHb Yucna, forapudm yucna;
yMeHune BbIMOJIHATb BblUMCIEHUE 3HaYeHui
M npeobpasoBaHWA  BbIPaKEHWA CO  CTEMEHAMW K forapudmamum,
npeobpa3oBaHmMs APO6GHO-PaLMOHANbHBIX BbIPaXKEHWUIA;



npodeccrMoHanbHO
JesTenbHOCTM

MeTanpefMeTHbIe pe3yNbTaTbl 4OMKHbI OTPaXaTb:
OsnageHve YHMBEPCanbHbIMU y4ebHbIMM
no3HaBaTe/IbHbIMU AeNCTBUAMU:

B) paboTa ¢ UHopMmaLmeil:

- BNajeTb HaBblKamy MOMyYeHUs UHGopMauun u3
MCTOYHWKOB pPasHbIX TUMOB, CaMOCTOATE/IbHO
OCYLLECTBNATL MOUCK, aHa/In3, CUCTEMATM3ALNIO 1
MHTepnpeTauuio MHGoOpMaLun pasfnyHbIX BUAOB
1 hopM MpeacTaB/EHNS;

- co3faBaTb TeKCTbl B Pas/iMyHbIX opmMaTax c
YYETOM HaszHayeHUs WHQopMauuM u Lenesoi
ayautopun, BblObMpas  oONTUMabHYO  opmy
npeacTaBneHns

1 BU3yansauuu;

OLeHMBaTb  AOCTOBEPHOCTb,  JIETUTUMHOCTb

MH(opMaLMK, ee COOTBETCTBME MPaBOBbIM U
MOpasibHO-3TUUECKUM HOpMaM;
- MCMOMb30BaTb CPeAcTBa WHAOPMALMOHHBLIX U
KOMMYHWKALMOHHBLIX TEXHOMOMWiA B peLleHun
KOTHUTUBHBIX, KOMMYHUWKaTUBHbIX "
OpraHM3auMoHHbIX  33fady € cobnlgeHunem
TpeboBaHWin 3ProHOMUKK, TEXHUKN 6€30MacHOCTH,
TUrMeHbl,  pecypcocbepeXkeHns, NpPaBoBbIX U
3TUYECKMX  HOPM, HOPM  UHGOPMALMOHHON
6esonacHoCTH



MP63. YMeHMe onepupoBaTb MOHATUAMU: pauuoHasbHble, MppauOHasIbHbIE,
nokasaTefibHble,  CTEMeHHble,  forapumMmUyeckne,  TPUTOHOMETPUYECKME
YypaBHeHWsA U HepaBeHCTBa, X CUCTEMBI;

MP64. YMeHve onepupoBaTb MOHATUMAMW: (DYHKLMA, HenpepbiBHas (YHKLMWS,
npou3BoAHas, nepBoobpasHas, ONpefefieHHbIA WHTerpan; yMeHue HaxoguTb
NPOV3BOAHbIE 3/IEMEHTAPHbLIX (PYHKUWIA, MUCNOMbL3YS CNpaBOYHble MaTepuasnsbl;
nccnegoBaTb B MPOCTEAWNX CAy4vasX (YHKUMM Ha MOHOTOHHOCTb, HaxoAuTb
HanbonbLne

M HaMMeHbLUMEe 3HA4YeHUst (PYHKUWIA; CTPOMTb TpauKM MHOTOYIEHOB C
MCMONb30BaHMeM  annapata  MAaTeMaTU4yeckoro  aHanmsa,  MPUMEHATb
MpPOU3BOAHYIO npu peLueHnn 3afay
Ha LBVKEHWE; peLuatb MPaKTUKO-OPUEHTUPOBAHHbIE 3afauu
Ha Hambo/blUMe N HaMMEHbLUME 3HAYEHUSs, Ha HAXOXAeHWe NyTu, CKOPOCTU U
YCKOpPeHUs;

MP65. YMeHMe onepupoBaTb  MNOHATUAMMW:  pauyuoHasbHas  (PYHKLMS,
nokasaTenbHas (YHKUWA, CTeneHHas QYHKUuMS, norapumMmyeckas QyHKUWS,
TPUroHOMeTpryeckme yHKLUMK, obpaTHble PYHKLUW; YMEHKE CTPOUTL rpadukm
N3yYeHHbIX (YHKUWA, MCNOoMb30BaTb rpauku MNpyu M3y4YeHUM NpoLEeccoB U
3aBMCUMOCTe, Npu peLleHnn 3agay 13 Apyrux y4e6HbIX NpeaMeToB U 3ajay u3
peanbHON XMN3HK; BbipaXaTb POPMYIaMU 3aBUCUMOCTY MEXAY BETMUUHAMU;
MP66. YMeHue peliaTb TEKCTOBble 3afadn pasHbIX TUMOB (B TOM 4uc/ie Ha
MPOLEHTHI, JONN N YacTW, Ha ABUXeHWe, paboTy, CTOMMOCTL TOBApOB U YCAYT,
Hanoru, 3afaym 13 061acTy ynpaBneHns NYHbIMA U CEMENHbIMU (hUHaHCaMK);
COCTaB/IATb BbIPaXXEHWSA, YpaBHEHWS, HEepaBEHCTBA U UX CUCTEMbI MO YC0BUIO
3aflaun, mccnefoBaTb MONYYEHHOE peLUeHWe W OueHWBaTb NpPaBAonofo6HOCTb
pesynbTaTos;

MP67. ¥YMeHMe onepupoBaTb NOHATUSMU: CpefHee apuPMeTUUECKoe, MefmaHa,
Hanbonbllee W HauMMeHbLUee 3HauYeHWs, pasMax, Aucnepcus, cTaHLapTHOe
OTK/IOHEHME 4YWUCNOBOrO Habopa;, YMeHWe W3BNeKaTb, WHTEPNpPeTUpoBaTh
MHopMaLMo, NPeACTaBleHHY B Tabnuuax, Ha pguarpaMmmax, rpadukax,
OTPaXalLlylo CBOWCTBa peasibHbIX MNPOLECCOB W SIBIEHWIA; MpPeAcTaBnAaTb
MH(OPMaLMIO C NOMOLLLIO TabnnL, 1 AMarpaMmm; UCCNefoBaTb CTaTUCTUYECKME

[laHHble, B TOM ynucne
C NPUMEHeHMEM TpaMyecKnx METOA0B U 3NEeKTPOHHbIX CPEACTB;
MP68. YMeHune onepupoBsatb NOHATUAMMN: CNyYaiiHbliA onbIT

1 cnyyaiiHoe cOGbITVe, BEPOSTHOCTb C/yYaiiHOTO COGLITUS; YMEHWE BbIYUCAATD
BEPOATHOCTb C MCMO/b30BaHWEM Fpadnyecknx MeTofoB; MPUMEHSATb OPMYbI






C/IOXXEHUS U YMHOXEHWS BEPOATHOCTEW, KOMOMHATOPHbIE (haKTbl U (POPMYSibI
Npwv peLleHnn 3agayd; OLeHBaTb BEPOSTHOCTU peanbHbIX COObITWIA; 3HAKOMCTBO
CO Cy4aiHbIMW BEIMYNHAMU; YMEHMWE NPUBOANTL NPUMEpPbI NPOSIBAEHNS 3aKOHa
60/bLUNX yucen B NPUPOLAHBIX
1 0BLLECTBEHHbIX ABMEHUAX;

MP69. YMeHue onepupoBaTb MOHATUAMMU: TOYKa, MpsAMas, MAOCKOCTb,
MPOCTPaHCTBO, ABYrPaHHbI Yo/, CKpeLMBatoLLnecs npamMble, napanienbHoCTb
" nepneHAnKynapHoOCTb NpAMbIX
W NAOCKOCTEN, Yron  Mexgy npsMbiMK,  Yron  Mexgy  MpsMoi
M MNOCKOCTbIO, Yron Mexay MAOCKOCTAMW, PacCTosiHME OT  TOUKM
[l0 MJIOCKOCTK, PACcCTOSIHUE MeX Ay NPAMbIMK, PACCTOSHUE MeXAY MIOCKOCTAMM,;
YMeHMe UCMOoMb30BaTb MPU pelleHMn 3afay U3y4veHHble (hakTbl U Teopembl
NNaHVUMETPUN; YMEHME OLEHNBATL pa3mepbl 00HEKTOB OKPYXKatoLWero Munpa;
MP610. YMeHue onepupoBatb MOHATUAMMU: MHOFOrpaHHWK, CeyeHue
MHOrorpaHHuka, Kyb, napannenenuneg, npusma, nupamuga, qurypa u
MOBEPXHOCTb BpAaleHWs, UWAWHAP, KOHYC, LwWap, cdepa, CceyeHus QuUrypsl
BpalLeHus, MNIOCKOCTb, Kacawuladacs cgepbl, UMANHAPA, KOHyca, nnowafb
MOBEPXHOCTW NUpamMufbl, NPU3MbI, KOHYCa, LUAMHAPA, naowaib cgepbl, 06bem
Ky6a, MpAMOYronbHOro napannenenunega, nNupamugsl, NpuUsMbl, LWAWHAPA,
KOHYycCa, wapa; yMeHue n306paxaThb MHOTOrpaHHUKM
N MOBEPXHOCTU BpaLLeHWs, UX CeYEeHUA OT PYKW, C MOMOLLLI0 YepTeXHbIX
WHCTPYMEHTOB W 3/1eKTPOHHbBIX CPELCTB; YMEHMe pacro3HaBaTb CUMMETPUIO B
MPOCTPAHCTBe; YMeHWe pacnosHasaTb MpaBu/ibHbIe MHOTOrPaHHUKN;

MrP611 YMeHune onepupoBsatb NOHATUAMMU: [ABUXeHne
B NPOCTPaHCTBE, NOA06HbIE (UrYpbl B MPOCTPAHCTBE; UCMONb30BATb OTHOLLEHNE
nnowagein NoBepxHOCTeNn N 06bEMOB MOAOGHbLIX MIyp NP PeLleHnn 3agad;
MP612. YMeHWe BbIYUCAATL [EOMETPUYECKME BeNUUUHbLI  (4WMHA, Yron,
nnowasb, 06beM, NoWab NOBEPXHOCTM), UCMONL3YS MU3YUYeHHble (DOPMY/bl U
MeToAbl;

MP613. YMeHue onepupoBaTtb MOHATUAMM:  MPAMOYrosibHag  CUCTEMa
KOOPAMHAT, KOOpPAWMHATbl TOYKW, BEKTOP, KOOPAMHATbl BEKTOpa, CKa/nspHoe
NMpoun3BefeHne, yroa Mexay BeKTopaMu, CyMMa BeKTOpPOB, MPOU3BELEeHMe
BEKTOpa Ha YMCNO; HaxoAmMTb C MOMOLLbHO W3Y4YeHHbIX (DOPMYST KOOPAWHATLI
CepefiMHbl 0TPe3Ka, PacCTosHNE MEeXAy ABYMS TOUKaMU;

MP614. YMeHune BbI6UpaThb noaxoaawnii N3YYeHHbIi MeToq
ans peLleHns 3afauu, pacnosHasaTb mMaremaTuyeckue (haKThl
M MaTemaTMyecKue MOfenM B MNPUPOAHBLIX W O6LLECTBEHHbLIX ABMEHUAX, B
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OK 03. NnaHupoBatb
7 peasnin3oBbIBaTh
CO6CTBEHHOE
npogeccrnoHanbLHoe
" NMYHOCTHOE
pasBuTue,
npesnpuUHUMATENbCK
YO [edaTenbHOCTb
B
npogeccrMoHanbHOM
cthepe, UCNO/Mb30BaTb
3HaHUs

Mo  MpaBOBOA K
thMHaHCOBOW
rpamoTHOCTY B
Pa3NYHbIX
YKU3HEHHbIX
CUTyaumsx

JInYHOCTHblE  pe3ynbTaTbl  JO/MKHbI  OTpaXaTb
B YaCTM: JYXOBHO-HPABCTBEHHOI0 BOCMUTAHUS:

- c(hOpPMUPOBAHHOCTL HPABCTBEHHOrO CO3HaHWS,
3TNYECKOTO MOBeAEeHMS;

- CMNOCOGHOCTL OLEHMBATL CUTYaLMI0 U NPUHUMATb
OCO3HAHHbIe  pELleHUs,  OPUEHTUPYACb  Ha
MOpa/ibHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTY;

- 0CO3HaHWe /MYHOrO0 BKMaja B MOCTPOEHME
YyCTOMUMBOrO ByayLIero;

- OTBETCTBEHHOE OTHOLLEHWE K CBOMM POAUTENSAM
n (Mnn) ApyruM 4vneHam Cembu, CO3L4aHMI0 CeMbU
Ha OCHOBE OCO3HaHHOI0 MNPUHATWS LEHHOCTEN
CEMEHOI XWN3HW B COOTBETCTBUM C TPaguLuUsamu
Hapogzos Poccuu;
MeTanpegMeTHble
OTpaXartb:
OBnafieHVe YHMBEPCaNlbHbIMW  PEryNATUBHBIMY
LEeACTBUAMU:

a) camoopraHu3ayms:

pe3ynbTathl JOIXKHbI

CamMOoCTOATENBHO OCYLLEeCTB/ATh
Mo3HaBaTe/NlbHY0  [eATeNbHOCTb, BbISIBNATH
npob6nembl, CTaBUTb

n  dopmynupoBaTb  COBGCTBEHHblE  3afauu
B 06pa3oBaTeNbHON [eATeNlbHOCTU U XXU3HEHHbIX

CUTyauusx; CamOCTOATENIbHO COCTaBAATbL MJiaH
peweHns MpobfemMbl € Y4eTOM  UMEHLLMXCS
pecypcos, COBCTBEHHbIX BO3MOXHOCTEVA
MW NpeanoyTeHuid;  AaBaTb  OUEHKY  HOBbIM
CUTyauusm;

6)CaMOKOHTPO/Ib:

NCKYCCTBE; YMEHWE MPUBOAMTL  MPUMEPSI
POCCUIACKON 1 MMPOBOI MaTeMaTUYECKON HayKu

MaTemMaTnyecKnx OTKprTVIVI

MP61. BnageHne MeTOLamMW [0Ka3aTefbCTB, alrOpUTMaMu peLleHus 3ajad;
YMeHune thopMynupoBsaTtb orpefeneHuns, aKCMOMBbI
N TeopeMbl, NPUMEHATbL WX, MPOBOAWUTL [AOKasaTe/lbHble PacCy>XAeHusa B Xoje
peLleHunsa 3agay;

MP64. YMeHue onepupoBaTb MOHATUAMU: (DYHKUMA, HerpepbiBHAA (QYHKLMS,
npov3BoAHas, nepBoobpasHas, ONpefeneHHbIA WHTErpan; yMeHWe HaxoauTb
MPOM3BOAHbIE 3/IEMEHTAPHbIX (PYHKLMWIA, UCNOMb3ys CMpaBOYHble MaTepuaibl;
nccnefoBatb B MPOCTEALINX CyYasX (PYHKUMM HA MOHOTOHHOCTb, HaxoAuTb
HanbonbLUmne

M HaMMeHblUMe 3HayeHWs (YHKUMIA; CTPOWUTb Tpatiku  MHOFOYNEHOB C

MCMONb30BaHMEM  annapara  MaTremMaTW4Yeckoro  aHanmMsa;  NPUMEHATb
MpPON3BOLHYIO npu peLueHnn 3afay
Ha LBVXeHWe; peLlartb MPaKTUKO-OPUEHTUPOBAHHbIE 3afauu
Ha HambosblUMe N HaMMEHbLUNE 3HAYEHWS, Ha HaxOXJeHWe NyTn, CKOPOCTU K
YCKOPEHUS;

MP65. YMeHMe onepupoBaTb  MOHATUAMWU:  pauMoHanbHas  YHKUWMS,

nokasaTefibHas (PYyHKUMS, cTeneHHas (YHKUMS, norapuimMmyeckas (yHKUMS,
TPUTrOHOMETPUYECKME (PYHKLUMM, 06paTHble DYHKLUNW; YMEHWE CTPOUTb FpatinKkm
M3YyYEHHbIX (YHKLMIA, MCMOMb30BaTb FpaduKu NpU M3yUYeHWM MNpPOLEecCoB U
3aBMCUMOCTEN, Npy peLleHnn 3agay 13 Apyrux y4ebHbIX NpeaMeToB U 3agay U3
peanbHON XN3HW; BblpaXaTb (hOPMyamMy 3aBUCMMOCTU MEXZY BeIMUMHAMMK,
MP66. YMeHMe pelwlaTb TeKCTOBble 3ajaqyy pasHbliX TMNOB (B TOM 4uMC/ie Ha
MPOLEHTHI, 0NN W YacTW, Ha fBUXeHWe, paboTy, CTOMMOCTb TOBApOB W YCyT,
Hanoru, 3agayn 13 061acTv ynpasaeHUs IMYHBIMUA U CEMERHbIMK (PUHaHCaMK);
COCTaB/IATb BbIPAXEHWS, YPABHEHUS, HEPABEHCTBA U MX CUCTEMbI MO YC/0BUIO
3afjaun, uccnefosatb MoflydYeHHOE peLleHWe U OLeHMBaTh NPasBhonofo6HOCTb
pe3ynbTaTos;

MP67. YMeHMe onepupoBaTb MOHATUAMMW: CpefHee apuPMeTMUECKoe, MeanaHa,
Hanbonbllee W HauMeHbllee 3HauvyeHWs, pasmax, aucnepcus, crTaHAapTHoe
OTK/IOHEHME YWCMOBOrO Habopa; YMeHWe WU3BMeKaTb, WHTEPMPETUPOBATb
MHOpMaLMo, NpeAcTaBfeHHYO B Tabnuuax, Ha guarpaMmmax, rpagukax,
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OK 04. OthheKTMBHO

B3aMMOAENCTBOBATb
n paboTaTb
KOMMeKTVBe

1 KOMaHge

B

NCMONb30BaTb MPUEMbI PedekcUn ANS OLEHKM
cUTyauun, BbIGOpa BEPHOIO PELLEHUS;
- YMeTb OLEHMBaTb PWUCKM W CBOEBPEMEHHO
NPUHMMATb PELLEHUS MO UX CHUXKEHWIO;
B) 3MOLMOHA/bHbIA NHTENNEKT, NpeAnonaratoLLuii
ChOpMMPOBAHHOCTb:
BHYTPeHHeiA MoTMBaL NN, BK/tOYaKOLLLei
CTPEM/IEHNE K AOCTVDKEHWUIO LEenn W ycnexy,
ONTUMM3M, MHWLNATUBHOCTD, yMeHue
NleicTBOBATb, ncxopas
13 CBOMX BO3MOXHOCTEIA;
- 3MNaTuK, BK/OYatoLed CnocoOHOCTb NOHUMATb
3MOLMOHANbHOE COCTOSIHME APYTUX, Y4YMTbIBaTb
ero npuM  OCYLECTB/IEHUA  KOMMYHMKaLMWU,
CNOCO6GHOCTb K COYYBCTBUIO U COMEPEXNBAHWIO;
coumnanbHbIX HaBbIKOB, BKHOYAOLLNX
CMOCOGHOCTb BbICTPaMBaTh OTHOLLEHWS C APYTMMU
NOAbMK, 3a60TUTbLCA, NPOSABAATbL WHTEPEC M
paspeLlatb KOHDANKTI
JINYHOCTHbIE  pe3ynbTaTbl  A0/MKHbI  OTpaXkaTb
B YaCTW: UEHHOCTU  HAy4yHOro  MNO3HaHUSA:
0CO3HaHMe LEHHOCTM HayuHOl [AeAaTenbHOCTH,

FOTOBHOCTb ~ OCYWECTBMATb  MPOEKTHYH 1
nccnefoBaTe bCKyo [EeATeNbHOCTb
VHAVBMAYANbHO U B rpynmne

MeTanpeAMeTHble pe3ynbTathl [OMXKHbl
OTpaXaTb:

OBnafeHue YHUBEpCanbHbIMM

KOMMYHWKATUBHbIMW AEACTBUAMU:

6) coBMeCTHasa feATeNbHOCTb:

- MOHMMaTb W WCNOMb30BaTb MpPEMMYLLECTBA
KOMaH/HOI 1 UHANBWAYaNbHOI paboThl;

- NpUHUMAaTb LEeM COBMECTHOW AeATeNbHOCTH,
OpraHn3oBbIBaTb U KOOPAUHMPOBATb LeACTBUS MO
ee [OCTMDKEHWUIO: COCTaB/IATb NaH AelCTBUNA,
pacnpefensTs posiv C y4eTOM MHEHUIA y4aCTHUKOB
06cy>aaTb pe3ynbTaTbl COBMECTHOI PaboThl;

OTpaXKaloLlLlyo CBOICTBa peanbHbIX MPOLECCOB U ABMAEHWIA; MpefCcTaBNsATh
MHHOPMALMIO C MOMOLLbIO TabnuL, 1 Amarpamm; MUccnefoBaTb CTaTUCTUYECKUE
[aHHble, B TOM 4YuC/e C NPUMEHEHMEM FpaiMyecKmMX METOLOB U 3/IEKTPOHHbIX
CPeAcTB;

MP68. YMeHve onepupoBaTb MOHATUSAMWU: CAY4YailHbIA ONbIT U caydvainHoe
COObITWE, BEPOSATHOCTbL C/YHaNHOro COBLITUSA; YMEHWE BbIYMUCNNATL BEPOSTHOCTb
C UCMOJIb30BaHNEM rpauyeckux MeTOA0B; NMPUMEHATb POPMY/IbI CIOXKEHUA U
YMHOXEHMNSI BEPOSITHOCTEN, KOMOMHATOPHbIE (aKTbl 1 POPMY/bl NPU PELLEHNN
3afay; OUEHMBaTb  BEPOATHOCTM  peasibHbIX  COObITWIA;  3HAaKOMCTBO
CO C/TyYaiiHbIMU BEIMYMHAMM; YMEHWE NPUBOAUTL NPUMEPLI NPOSBIEHNS 3aKOHa
60/bLLINX yncen B MPUPOLHbIX
1 0OLLECTBEHHbIX ABMEHUAX;

MP614. YMeHue BbI6UpaTh NoAXOAALLMNIA N3YYEeHHbII MeToq
ons peLleHns 3afiauu, pacrosHaBsatb mMaremaTuyeckune (hakThl
M MaTemMaTUYeCcKMe MOAeNn B MPUPOLHbLIX W OOLLEeCTBEHHbIX ABMIEHUAX, B
NCKYCCTBE; YMEHWe TNPUBOAWUTL MPMMEPbl  MaTeMaTUYeCKUX  OTKPbITHIA
POCCUIACKON 1 MMPOBOI MaTeMaTUUECKON HayKu

MP67. YMeHUe onepupoBaTth NMOHATUAMU: CpefHee apuMeTUUecKoe, MeanaHa,
Hanbonbllee W HauMeHbLUee 3HauvyeHWs, pasmax, Aucrnepcus, CTaHAapTHoe
OTK/IOHEHWE 4YWUCNOBOrO Habopa;, YMeHWe W3BMEKaTb, WHTEPNPETUPOBATH
NHOpMaLMIO, MpefCTaBNeHHYO B Tabnuuax, Ha fuarpammax, rpagpukax,
OTpaXKaloLLy0 CBOWCTBa peanbHbIX MPOLECCOB U SABAEHUIA; NpeAcTaBaAaTb
MHHOPMAaLMIO C NMOMOLLLIO Tabnuy, 1 anarpamMmmM; UCcnefoBaTb CTaTUCTUYECKME
[aHHble, B TOM 4uCfie C NPUMEHEHUEM TpatnyecKnX MeTOA0B W 3/IEKTPOHHbIX
CPeacTs;

MP68. YMeHMe OMepupoBaTb MOHATMAMU: CAyYaliHbIli OMbIT W CAyYailHoe
Co6ObITVE, BEPOSATHOCTb C/TYHaNHOro COBLITUA; YMEHUE BbIYUCNATL BEPOATHOCTb
C UCNONb30BaHWEM rpaUyecKnX MeTOLO0B; NPUMEHATL (HOPMYSbl CAOXKEHUA ©
YMHOX€EHWS BEPOSTHOCTEN, KOMOMHATOPHbIE (haKTbl 1 (HOPMY bl NPU PELLEHUN
3afjay; OUeHMBaTb BEPOSATHOCTM  peasibHbIX COObITUMA; 3HAKOMCTBO CO
CNyYalHbIMW BefIMYMHAMU; YMEHWE MPUBOAWTL MPUMepbl NPOSBNEHNUS 3aKOHa
60nbLINX yumcen B NMPUPOLHbIX
1 0OLLLECTBEHHbIX ABMIEHUSX;

[TP614. YMeHMe BbIGUpaTb MNOAXOAALMIA WM3YYEHHbIA MeTof ANs peLleHus
3afauu, pacro3HaBaTb mMaTeMaTuyecKme thakTbl
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OK 05.
OcyLecTBnATh
YCTHYIO n
NUCbMEHHYO
KOMMYHMWKaL 1O

Ha rocyapCTBeHHOM
A3blke  Poccuiickon
depepaLmm

c YYeTOM
0cobeHHoOCTeN
coumanbHoro n
KYNbTYPHOIO
KOHTEKCTa

OBnafieHne yHMBEPCASbHbIMU  PErynsaTUBHbIMY
JeicTBUAMM:

r) NpUHATUE cebs 1 APYrux Naei:

- NPUHUMATb MOTWBbI U apryMeHTbl ApYrux ntogei
npy aHanu3e pesynbTaToB AeATeNIbHOCTHY;

- NpW3HaBaTb CBOE MpPaBO W MNpaBo APYrux nogei
Ha OLUWOKY;

- pasBMBaTb CMOCOGHOCTb MOHMMaTb MUp C
no3uLun ApYroro YenoBeka

JINYHOCTHbIE  pe3ynbTaTbl AO/MKHbI  OTPaXKaThb
B YaCTMW: 9CTETUYECKOrO BOCMUTAHWS:
- 9CTETWYECKOe OTHOLLEHWEe K Mupy, BK/HOYas

3CTeTUKY 6bITa,
TBOPYeECTBa,
OTHOLLIEHUA;
- CNOCOGHOCTL BOCMPWHUMATL pasvyHble BUAbI
MCKYCCTBa, TPaguuMy W TBOPYECTBO CBOEro U

Hay4yHOro U TEXHWYECKOro
cnopTa, TpyAa W 06LECTBEHHbIX

OPYTUX HapogoB, oOwylaTb  3MOLMOHAbHOE
BO3[eliCTBUE UCKYCCTBA;
MeTanpegmeTHble pesynbTathbl LOMKHbI
oTpaxarb:
OsnageHve YHVBEPCa/IbHbIMM
KOMMYHWKaTUBHbIMU AENCTBUSMMN:
a) O06LeHMe: - OCYLLEeCTBASATb KOMMYHMUKaL MM
BO BCeX Cpepax Xu3Hu;

pacrnosHaBaTb  HeBepba/ibHble  CpPeAcTBa
06LLEeHNs, MOHMMATb 3HayYeHMe  COoLMabHbIX
3HaKOB, pacnosHaBaTb npesnochIIKN

KOH(IMKTHBIX CUTYyaLMiA U CMSArYaTb KOH(IUKTDI;
- PasBepHYTO M JIOTMYHO W3NaraTb CBOK TOUKY
3PEHUS C NCMOMb30BAHNEM SI3bIKOBbIX CPEACTB

M MaTeMaTMyecKMe MOLENN B MNPUPOAHLIX W OOLLECTBEHHbLIX SABMEHUSX,
NCKYCCTBE; YMEHMe NPUBOAUTL MPUMEPbl  MaTeMaTUUYECKUX  OTKPbITK
POCCUIACKOWA N MUPOBOI MaTeEMATUUECKOI HayKu

B
i

MP61. BnageHve MeTOofamMu [0OKa3aTeNbCTB, arOpUTMamMmn pelleHus 3ajad;
yMeHne (POopMynnpoBaTb OMpefeneHns, akCuoMbl U TeOpeMbl, NPUMEHSTb WX,
NPOBOAUTL AOKa3aTeNbHble PacCYXXAEHNA B XOe peLleHns 3ajay;

MP68. YMeHMe onepmpoBaTb MOHATUAMWU: CAYYaiHbIA OMbIT U CAy4aliHoe
CoObITHE, BEPOSATHOCTb C/y4aliHOTO COObITUSA; YMEHWE BbIUUC/IATL BEPOATHOCTb
C MCMNO/b30BaHNEM FpaPuyecKNX METOLOB; MPUMEHSTb (POPMY/bl COXKEHUS 1
YMHOXEHNS BEPOATHOCTEN, KOMOUHATOPHbIE (PaKTbl U POPMY/bl NPU peLLeHnn

3ada4y;  OUeHMWBaTb  BEPOSATHOCTW  peanbHbIX  COObITWIA;  3HAKOMCTBO
CO CNyYaHbIMW BENMYMHAMUN; YMEHWE NPUBOAUTL NPUMEPBI MPOSIBNEHMS 3aKOHA
601bLINX yucen B NPUPOLHbIX
N 0OLWECTBEHHbIX ABMEHUSX;

MP69. YMeHue onepupoBaTtb MOHATUAMWU: TO4Ka, nNpAMas, MJI0CKOCTb,

MPOCTPaHCTBO, ABYrPaHHbI Yron, CKpeLnBaroLmnecs npsmble, napanienbHoOCTb

" nepneHanKynsSpPHOCTb MpsSMbIX
MW NNOCKOCTE, yron  Mexay npsMbIMK,  Yron  MeXxgy  npsMoit
MW MAOCKOCTbIO, Yroa  Mexay TMIOCKOCTAMM, paccTosiHMe OT  TOYKU

[l0 MNOCKOCTU, PACCTOSAHNE MEXAY MPAMbIMW, PACCTOSHNE MEXAY MNOCKOCTAMM,;
YMeHMe UCMoMb30BaTb NPU pelleHnn 3agad M3yuveHHble (aKkTbl U TEOpPEMbI
NNaHUMETPUM; YMEHMWE OLEHUBATb pa3Mepbl 06HEKTOB OKPYXKAIOLLEro MUPa;

MP610. YMeHue onepupoBaTb MOHATUAMW:  MHOTOrpaHHUK, CeyeHune
MHOrorpaHHuka, Ky6, mnapannenenunes, npusma, nupamuga, qurypa u
MOBEPXHOCTb BpAaLLEeHWNsA, UWAUHAP, KOHYC, Lap, cgepa, CeveHUs Gurypsl
BpallleHns, MN0CKOCTb, Kacawoulasaca cjepbl, UMAMHAPA, KOHyca, naowaib
NOBEPXHOCTU NUpamufbl, MPU3Mbl, KOHyCca, LMAMHAPA, naowaib cepbl, 06beM
Ky6a, MpAMOYronbHOro napannenenunega, nupamugel, NpUsMbl, LUNUHAPA,
KOHYCa, Lapa; YMeHne n3obpaxatb MHOTOrpPaHHWKN
N MOBEPXHOCTW BpaLleHWs, UX CeYeHWs OT PYKWU, C MOMOLLbI0 YEPTEXHbIX
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OK 06. TlpossnaTtb
rpaX4aHCKo-
NaTPUOTUYECKYIO
no3nuuio,
[LeMOHCTPUPOBaTh
0CO3HaHHoe
noBefeHve

Ha OCHOBe
POCCUIACKMX
LYXOBHO-
HPaBCTBEHHbIX
LIEHHOCTEA, B TOM
uucne

c y4eTom
rapMoHU3aLum
MEeXHaLMOHaNbHbIX
N MEXPenurnosHbix
OTHOLUEHWIA,
NPUMEHATD

JINUHOCTHblE  pe3ynbTaTbl  [O/MKHbI  OTpaXaTb
B yacTu:

rPaXXAaHCKOr0  BOCMWTaHUS:  MPUHATHE
TPaAULMOHHBIX HaLMOHaNbHbIX,
06LLeYeN0BEYECKIX rYMaHWUCTUYECKMX "

AEMOKPaTUYeCKUX LEeHHOCTEN;
-NaTpUOTUYECKOTO BOCMNTAHUS:
LUeHHOCTHOE OTHOLIEHWEe K TOCYAapCTBEHHbIM

CUMBONAaM, WUCTOPUYECKOMY U  MNPUPOLHOMY
Hacnefuilo, namATHMKaM, TpaguuusaMm HapoLoB
Poccun, poctmxkeHmsm  Poccum B Hayke,

NCKYCCTBE, CropTe, TEXHONOrNAX U TPYLe;
MeTanpeiMeTHble pesy/bTarthl JO/MKHBI
OTpaxarb: OsnafieHue YHUBEpPCabHbIMU
PEryNATUBHLIMW AEACTBUAMM: B) SMOLMOHA/IbHbII
WHTENNEKT, npegnonarawLLui
ChOPMUPOBAHHOCTb:
—€aMOCO03HaHMsA,  BK/HOYAKOLLEero
MOHWMaTb CBOE 3MOLMOHaNbHOE

CMoco6HOCTb
COCTOSIHUE,

WHCTPYMEHTOB W 3NEKTPOHHbLIX CPEACTB; YMEHWe pacnosHasaTb CUMMETPUIO B
MPOCTPAHCTBe; YMeHMe pacrno3HaBaTh MpaBu/ibHbIE MHOTOTPaHHNUKN;

MrP611 YMeHue onepupoBaTtb NOHATUAMM: [BIOKEHMe
B NPOCTPaHCTBE, NOA06HbIE (UTypbl B NPOCTPAHCTBE; UCNO/b30BaTh OTHOLLIEHWE
nnoLafeil NoBepxXHOCTeR M 06LEMOB MOAOOHBLIX (UIYP NPU peLLeHnmn 3a8aud;
MP612. YMeHMe BbIYUCNATL TFEOMETPUYECKME BeNMUYUHbLI  (ANWHA, yron,
naowaas, 06bem, NaoWaab NOBEPXHOCTUN), NCNONL3YS M3YUYeHHble DOPMYbl 1
MeTofbl;

MP613. YMeHue onepupoBatb MNOHATUAMWU:  NPAMOYrofibHas  cUCTeMa
KOOPAMHAT, KOOpAMHATbl TOYKMW, BEKTOP, KOOPAMHATbl BEKTOpa, CKanifpHoe
npousBefeHne, Yron Mexay BeKTopamu, CyMMa BEKTOpPOB, MNpou3BefeHue
BEKTOpa Ha YMC/O; HAxXOAWMTb C MOMOLLBIO W3YYEHHbIX (HOPMYN KOOPAMHATI
CepefnHbl 0TPesKa, pacCToAHME MeXay ABYMSA TOUKaMu;

rMPe614. YMeHue BbIGMpaTh noaxoaaLunii N3yYeHHbIN MeToz
ans peLueHuns 3afauu, pacnosHaBatb maremaTuyeckue (haKThbl
M MaTemaTuyeckume MOLeNU B MNPUPOLHBLIX W OOLLECTBEHHBLIX ABMEHUAX, B
NCKYCCTBE; YMEHWe MNPUBOAWUTL MpUMeEpPbl  MaTeMaTUYecknx  OTKPbITUIA
POCCUINCKON 1 MMPOBOI MaTEMATUYECKOI HayKu

MP61. BnaseHve MeTOAaMy [O0OKas3aTe/bCTB, a/ifOpUTMaMy peLleHus 3afad;
yMeHune thopmynupoBatb onpejeneHus, aKCMOMbl
N Teopembl, MPUMEHATbL WX, MPOBOAWTL AOKas3aTe/ibHble PAcCyXAeHUs B Xone
peLueHuns 3agay;

MP64. YMeHue onepupoBaTb MOHATUAMU: (YHKUMS, HenpepbiBHAA (YHKLUS,
npou3BoAHasl, MepBoobpasHas, OnpefeneHHbIi WHTErpan; yMeHWe HaxoAuTb
NPOV3BOAHbIE 3MEMEHTAPHbIX (PYHKUWIA, MCNONb3YSA CMpaBOYHblE MaTepuasbl;
nccnefoBatb B MPOCTEALINX CAydasX (PYHKUMU HA MOHOTOHHOCTb, HaxoguTb
HaunbonbLume

M HaMMeHblUMe 3HaueHUs (YHKUWIA; CTPOUTb Fpadky MHOTrOYNEHOB C

MCMOMb30BaHMEM  anmnapaTa  MaTeMaTWYeckoro  aHanusa;  MPUMEHSTb
MPON3BOAHYIO npu peLLeHnm 3apay
Ha ABVXEHUE; pewatb NPaKTUKO-OPUEHTUPOBAHHbIE 3afaum

Ha HambosblUMe N HaMMEHbLUME 3HAYEHUS, HAa HAXOXAEHWE MyTW, CKOPOCTU U
YCKOPEeHWS;

MP66. YMeHMe pellaTb TEKCTOBble 3afayn pasHbiX TUMNOB (B TOM 4ucCne Ha
MPOLEHTHI, JONN N YacTW, Ha fBUXeHue, paboTy, CTOMMOCTL TOBapOB U YCAYT,
Hanory, 3afjayn 13 061acTv yrnpaBneHUs NNYHLIMU U CEMEHBIMW (hMHaHCaMK);
COCTaB/NATb BbIPWKEHUSA, YPaBHEHUSA, HEPABEHCTBA U UX CUCTEMbI MO YC/IOBUIO
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CTaHAapThI
aHTUKOPPYMNLMOHHOT
0 NoBeAeHNs

OK 07.
CopeiicTBoBaTb
COXpaHeHWo
OKpY>KatolLleld cpefpbl,
pecypcocbepexxeHnto
, MPUMEHSATb 3HaHWS
06 N3MEHEeHUU
KnumaTa, NpUHLMMbI
6epexxnmBoro
MpOU3BOACTBA,

3 heKTUBHO
AeiicTBOBaTb

B ypesBblYaliHbIX
cUTyaumsx

BUAETb HanpaBfieHWs pasBUTUS  COOCTBEHHOIA
3MOLMOHaNLHON cdhepbl, ObITb YBEPEHHBIM B CEOE;
caMoperynupoBaHus, BK/IHOYaIOLLLEr 0
CaMOKOHTPO/b, yMeHMe NpYHUMaTb
OTBETCTBEHHOCTb 3a cBoe noBejeHue,
CMOCOBHOCTb afanTUPOBAaTLCS K AMOLIMOHAMbHbLIM
N3MEHEHUAM
N NPOSIBNIATL TMOKOCTb, ObITh OTKPLITHIM HOBOMY;

BHYTPEHHE  MOTMBaLMWM,  BK/HOYaIOLLEN
CTPEM/IEHME K [OCTUDKEHWIO LEAM W YCMexy,
ONTUMM3M, VHULMATUBHOCTb, yMeHue

AeiicTBOBaTb, NCXOAS U3 CBOMX BO3MOXHOCTEI;
- 3MMAaTWK, BKKOYaKOLWed cnoco6HOCTL MOHUMATb
3MOLMOHANbHOE COCTOSIHWE APYruX, Y4YUTbIBaTb
ero  Mpu  OCYLLEeCTBAEHWM  KOMMYHMKaLWK,
CMOCOBHOCTb K COYYBCTBUIO M COMEPEXMBAHWIO;
coumanbHbIX HaBbIKOB, BK/TOUAIOLLMX
CMOCOBHOCTb BbICTPaUBaTh OTHOLLEHWS C APYTMU
nAbMK, 3ab60TWUTLCHA, MPOSABAATL UHTEpeC W
paspeluatb KOHMWANKTI

JInyHOCTHBIE  pe3ynbTaTbl  JO/MKHBI
B 4aCTW: 3KONIOTMYECKOTO BOCMUTaHUS:
- aKTUBHOE HenpuaTve AeNCTBWIA, MPUHOCALLMX
BpeA OKpY>KalolLeli cpefe;

- YMeHMe MpOrHo3MpoBaTb He6aronpusTHbIe
3KONIOrMyeckmne nocneacTsns NpeanpuHUMaemMblxX
[leficTBWIA, NpeaoTBpaLLaTh WX;

oTpaXaTb

pacLumpeHmne onbITa AeATeNbHOCTM
3KO/I0TrMYECKOi HanpaBneHHOCTH;
MeTanpeameTHble pe3ynbTaTbl [O/MKHbI

OTpaxarb: OsnageHve YHMBEpCanbHbIMU
Yy4ebHbIMU NO3HABATENbHLIMU AeACTBUAMM:
6) 6a30Bble MCCNeaoBaTeNbCKUE AeACTBUS:

3afjauun, mccnefoBaTb NOMYYEHHOE PeLleHWe W OLeHMBaTh NPaBAonofo6HOCTb
pe3ynbTaTos;

MP67. ¥MeHMe onepupoBaTb NOHATUAMM: CpefHee apuMeTUYecKoe, MefnaHa,
Hanbonbllee W HauMeHbllee 3HayeHWs, pa3Mmax, AWUCNepcus, CTaHJapTHoe
OTK/IOHEHWE 4YWUCNOBOr0 Habopa; YMeHWe W3BNeKaTb, WHTEPNPETUPOBATH
NH(opMaunio, MpeAcTaBNeHHY0 B Tabnuuax, Ha fguarpammax, rpagukax,
OTPaxaloLLylo CBOWCTBA peasbHbIX MPOLECCOB W fABMEHWIA; NpeAcTaBNATb
MH(OPMaLMIO C NOMOLLLIO Tabnul 1 AuarpaMm; UCCefoBaTb CTaTUCTUYECKUE

AaHHble, B TOM uucne
C NPUMeHEHMEM Tpauyecknx MeTOLOB 1 3N1IEKTPOHHBIX CPEACTB;
rTP68. YMeHue OMepupoBaTh MOHATMAMY: CNyYaiiHblif onbIT

M cnyYaiiHoe cobbITMe, BEPOATHOCTL CyYaliHOr0 COBLITUSA; YMEHWE BbIYUCAATb
BEPOSATHOCTb C MCMO/b30BaHMEM FpaMyecKnx MeTOAO0B; NMPUMEHSTb (HOPMY/bl
CNIOXEHUS U YMHOXEHUS BEPOSTHOCTEN, KOMOUHATOPHbIE (haKTbl U (HOPMY/bl
MpY peLleHnn 3aaY; OLeHMBaTb BEPOSITHOCTY peasibHbIX COObITUIA; 3HAKOMCTBO
CO CNYYalHbIMU BeIMYMHAMU; YMEHUE NPUBOAUTL NPUMEPLI NPOSBNEHNS 3aKOHa

60/bLUNX yucen B NPUPOLHbLIX
N 06LLECTBEHHbIX ABIEHUAX;

MpP614. YMeHue BbI6UpaTh noAXoAsLIniA N3yYeHHbIIA METO[,
ansa peLleHuns 3afauu, pacno3HaBaTb mMaTemaTuyeckume (hakThl
M MaTemaTMyecKue MOLENU B MNPUPOLHbIX W OOLLECTBEHHbLIX ABEHUAX, B
MCKYCCTBE; YMeHWe TMpPWBOAWUTL MNPUMepbl  MaTeMaTUYeCKMX  OTKPbITUIA

POCCUIACKOWA U MUPOBOI MaTeMaTUYECKOI HayKK

MP61. BnafjeHwe MeTofamm [0OKa3aTeNbCTB, alropuTMamu peLleHus 3afad;
yMeHune (hopMyniMpoBaThb onpegeneHus, aKC/OMblI
N Teopembl, MPUMEHATL WX, MPOBOAWUTL AOKasaTeNbHble PACCYyXAEHUA B XoAe
peLueHuns 3agay;

MP64. YMeHue onepmpoBaTb MOHATUAMMW: (PYHKUMSA, HENPepbIBHAA (PYHKLUUA,
npousBogHas, nepBoobpas3Has, OMpPeAeneHHbI WHTerpan; YMeHWe HaxoguTb
NPOV3BOAHbIE 3/IEMEHTAPHbIX (PYHKLUWUA, MCNOMb3YS CNpaBOYHble MaTepuasbl;
nccnefoBatb B NPOCTEAWINX Cayvasx (PYHKLUUM Ha MOHOTOHHOCTb, HaxoAWTb
HanbonbLume

M HaMMeHblUMe 3HAueHUs (YHKUWIA; CTPOUTb Trpauku MHOTOYNEHOB C

MCMOMb30BaHMEM  anmnapaTa  MaTeMaTWuYeckoro — aHanusa;  MPUMEHSTb
MPOV3BOAHYHO npu peLLeHnm 3afau
Ha ABVKEHMUE; pellathb MPaKTUKO-OPUEHTUPOBaHHbIE 3afiaum

15



- paspabaTtbiBaTb NJaH peLlleHns npobnembl ¢
YUETOM aHann3a UMELWNXCs MaTepuasibHbIX
N HemaTepuanbHbIX PECYPCOB;

OCYLUECTBNATL  Lie/IEHANpPaBNeHHbIA  MOUCK
nmepeHoca CpeAacTB M CNOco60B  AeicTBuMA
B NpoheccnoHanbHyo cpeay;

- YMeTb MepPeHOCUTb 3HaHWs B MO3HaBaTENbHYHO
N NPaKTUYECKYI0 061aCTV XU3HELEATENbHOCTH;
OBnafeHve YHMBEPCASbHbIMU  PEryasaTUBHLIMY
[NeACTBMAMMK:

6)CamMOKOHTPOb:

- [JaBaTb OLEHKY HOBbIM CUTyauUusM, BHOCWUTb
KOpPPeKTMBbI B [eATEeNbHOCTb,  OLEHMBATb
COOTBETCTBUE Pe3y/bTaToB LeSsaM



Ha Hambo/bLIMe N HAUMeHbLIWE 3HAYEHUS, HA HaxXOX[AeHWe MyTh, CKOPOCTU U
YCKOpeHws;

MP65. YMeHue onepupoBaTb  MOHATUAMU:  pauUOHasIbHas  (YHKLMS,
nokasarefibHas (YHKUMS, cTeneHHas (yHKUMA, norapudmmyeckas (QyHKLUS,
TPUTOHOMETPUYECKNE PYHKLMKN, 06paTHbIe (DYHKLUW; YMEHME CTPOUTb rpadnkn
N3YUYEHHbIX (YHKLMIA, MCNOMb30BaTb rpaiMky Npu KU3Yy4YeHWU MNpPOLLEecCoB U
3aBMCUMOCTEN, NPU peLleHnm 3a8a4d 13 apyrux yuebHbIX NpeamMeToB U 3afay u3
peanbHOM XU3HU; BblpaXaTb HOpMynaMu 3aBUCUMOCTI MeXAY BeIMYMHaMU;
MP66. YMeHMe pellaTb TeKCTOBble 3afayl pasHbiX TUMOB (B TOM 4YuUCie Ha
MPOLEHTHI, JO/IN W YacTU, Ha ABUXKEHMe, paboTy, CTOMMOCTb TOBAPOB W YCAYT,
Hanory, 3afayn u3 061acTu ynpasieHUs NNYHBIMU U CEMENHbIMU (hUHaHCaMN);
COCTaB/ATb BbIPaXKEHWSA, YPAaBHEHWS, HEPaBEHCTBA M UX CUCTEMbI MO YC/0BUIO
3afjauun, uccnefoBaTb MOMYyYEHHOE peLleHne M OueHWBaTh NpPaBAonojo6HOCTb
pe3y/bTaTos;

MP68. YMeHue onepupoBsatb NOHATUAMM: CnyvaiiHblIi onbIT
N cnyyvaitHoe cobbITUe, BEPOATHOCTb C/TyHaHOro CO6LITUS; YMEHWE BbIUUCNATb
BEPOATHOCTb C UCMO/b30BAHNEM TpatiMyecKUX MeTOLO0B; NPUMEHSATL (OPMY/ibl
CNOXEHUSI N YMHOXEHUA BEPOATHOCTEN, KOMOMHATOPHbIe (hakTbl U HOpPMY bl
MpW peLleHnn 3afad; OLeHMBaTb BEPOSITHOCTU peasbHbIX COObITUIA; 3HAKOMCTBO
CO CNyYalHbIMM BeIMYMHAMU; YMEHWE NPUBOLAMTL NPUMepbl NPOSBEHNS 3aKOHa
60nbLUMX yucen B NPUPOLHBIX
1 06LLECTBEHHbIX ABMEHUAX;

MP69. YmeHue onepupoBaTb MOHATUAMUW. TOYKa, MNpsAMas, MJI0CKOCTb,
NPOCTPaHCTBO, ABYrPaHHbIN Yro, CKpeLMBatoLLMecs NpsmMble, napannensHoCcTb
n nepneHauKynspHOCTb NPAMbIX
W NAOCKOCTEW, yron  Mexay npsmbIMK,  Yron  Mexgy  npsmoi
M NNOCKOCTbIO, Yron  MeXAy MIOCKOCTAMW, PaccTosiHME OT  TOYKMU
[0 NIOCKOCTK, PacCTOAHNE MeXAY NPAMbIMU, PAaCCTOSHUE MeXY NIOCKOCTAMMU,;
YMeHVWe WCMoMb30BaTb MPW pelleHnn 3afad M3ydeHHble (hakTbl U TeOpeMbl
NNaHUMETPUM; YMEHWE OLEHMBATb pa3Mepbl 0O6bEKTOB OKPYXKAIOLLEr0 MUPa;
MP610. YMeHne onepupoBatb MNOHATUAMMW: MHOrFOrpaHHuWK, CceyeHue
MHOrorpaHHuKa, Ky6, napannenenunes, npusma, nupamuga, durypa u
MOBEPXHOCTb BPALLeHUs, LUIMHAP, KOHYC, Lap, ciepa, CevyeHus Gurypsl
BpaLleHus, MNIOCKOCTb, Kacawowasacs cdepbl, UWIMHAPA, KOHyca, nnouajb
NOBEPXHOCTU NUpamufbl, NPU3Mbl, KOHyca, LWAUHAPa, niowaib chepbl, 06beM
Ky6a, MpAMOYrofnbHOro napanfenenunesa, nuMpamufbl, MpU3Mbl, LUAMHAPA,
KOHYCa, Liapa; yMeHue n306paxarb MHOTOrpaHHUKN
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N MOBEPXHOCTU BpPALLEHWSA, WX CEYEHWUA OT PYKMU, C MOMOLLbIO YepTeXHbIX,
WHCTPYMEHTOB W 3/1eKTPOHHbIX CPEACTB; YMeHWe pacnosHasaTb CUMMETPUIO B
MPOCTPAHCTBe; YMEHWe pacrno3HaBaTh NpaBu/ibHbIE MHOMOrPaHHUKK;

MnrP6 11 YMeHune onepupoBaTb NMOHATUAMMN: [BUXeHne
B NPOCTPaHCTBe, Nof06HbIe (DUIypbl B MPOCTPAHCTBE; UCMO/b30BaTh OTHOLLEHWE
nnowageii NOBepXHOCTeN M 06LEMOB NOAOOHBLIX PUIYP NpY PELLeHUN 3afay;
MP612. YMeHWe BbIYMCNATL TFEOMETPUYECKME BeNWMYMHbI  (4/IMHE, Yron,
nnowaab, 06bLeM, NAoWaAb NOBEPXHOCTU), UCNONL3YS U3yUeHHble DOPMYbl 1
MeTozbl;

MP613. YmeHue onepupoBaTb MNOHATUAMMW:  MPAMOYro/ibHasgs  cMcTema
KOOPAMHAT, KOOPAMHATbl TOYKM, BEKTOp, KOOPAMHATbl BEKTOPa, CKa/fpHOe
npoussedeHune, yron MeXay BEKTOpamW, CyMMa BEKTOPOB, MNpou3BeAeHue
BEKTOpa Ha 4WCo; HaxoAuTb C MOMOLLLIO U3YUYEHHbIX (POPMYN KOOPAWUHATLI
CepefuvHbl 0TPesKa, PACCTOAHME MeXAay ABYMSA TOUKaMU;

MPe614. YMeHue BbIGMpaTb noAxoAALLNiA N3yYeHHbII MeToq
ansa peLleHns 3afaun, pacno3HaBaTb mMaremaTuyeckune thakTbl
M MaTemMaTMyecKue MOAeNn B MNPUPOLHBLIX W OOLLECTBEHHbLIX ABMEHUAX, B
NCKYCCTBE;, YMeHWe MpUBOAWUTL MNPUMEpPbl  MaTeMaTUYeCKUX  OTKPbITUIA
POCCUIACKOW 1 MMPOBOI MaTeMaTUUECKOR HayKu
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2. CTpyKTypa U1 cofiepXXaHue o6ule0b6pa3oBaTenbHO ANCUUNNANHbI

2.1. O6beM AUCUMNANHBI U BUAbI Y4e6HOl paboThbl

Bup yuebHoi paboThl O6bem B
yacax

O6bem obpasoBaTefibHOM NporpaMmMbl AUCLUNNNHbI 232

B T.4.

KOMOWHMPOBAHHbIE 3aHATUA 219

KOHTPO/IbHbIE paboThl 7

OcHoBHoOe cogepxxaHued 192

MpodeccnoHanbHO OPUEHTMPOBAHHOE CoAepXKaHue (cogepxaHune
npukKnagHoro moayns)s

MpomexyTouHasa aTTecTaynab (3K3ameH) 6

34

4 OCHOBHOe COfepXXaHue BKIOYaeT cofepXKaTefbHble NMHUU NO yye6HOMY npegmeTy «MaTemaTuka» (6a30Bblit
ypoBeHb) PegepancHOi 06pa3oBaTenbHO NporpaMMbl CpeaHero o6uwero ob6pasoBaHns, YTBEPXAEHHON MprKasom
MwuHucTepcTBa npoceelweHus Poccuiickoih ®egepauun ot 18 mas 2023 r. N 371 (B pegakuum [Mpukasa
MwuHnpocseweHns Poccum ot 9 okTabpsa 2024 r. N 704).

5 TpodeccnoHanbHO OPUMEHTUPOBAHHOE COJEpXaHWe MOXeT OblTb pacnpefeneHo no pasgenam (Temam)
WK CKOHLLeHTPMPOBaHO B pasgene MpuknagHoii Mogynb

6Popma NPOMEXYTOYHO aTTecTalMm N KOIMYECTBO YacoB, OTBOAMMbBIX Ha ee MPOBefeHNe, pernaMmeHTupyoTCs
yyeb6HbIM niaHom Ol CMO.
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HanmeHoBaHWe pasgenos
n TEM

1

2.2. TemaTM4eCKMin NNaH 1 cogep>kaHue JUCLUUNTNHDI

Copep>kaHue yuebHoro matepmasna (OCHOBHOe U NpodecCMOHasIbHO
OPUEHTMPOBAHHOE)7, NabopaTOpHbIe N NPaKTUYECKNe 3aHATUSA, NPUKNAAHOA MOAY b
(npn Hanuunn)

2

OcHoBHOe cogepxkaHune

Pasnen 1. NMoBTopeHMe Kypca MaTeMaTUKN OCHOBHOM LUKO/bI

Tema 1.1.

Llens n 3aga4ym matemMaTuKm
npu OCBOEHUMN
crieymnanbHOCTM.

MHoXecTBa U norunka

Tema 1.2.
Yucna n BbluNcneHus

Tema 1.3

ToxpecTBa n
TOX/ECTBEHHbIE
npeobpasoBaHuA.
YpaBHeHNA

N HepaBeHCTBa

Tema 1.4.

Copep>xaHue yuye6HOro matepuana

Llenb 1 3a4aym maTtemMaTMKK MPU OCBOEHUMW CneunanbHOCTU. Ba3oBble 3HAHWA U YMEHUS MO
mMaTeMaTuKe B MpohecCMOHaNbHOM U B MOBCeAHEBHOM AeATeNbHOCTU. MHOXeCTBO, onepawun
Haj  MHOXxectBamu.  [narpammel diinepa-BeHHa. Vicnosnb3oBaHne  TEOpPeTMKO-
MHOXECTBEHHOr0 annapata A5 OnucaHWa peasnbHbIX MNPOLECCOB W  SBAEHUA B
nNpoeccMoHanbHOW  AeATENIbHOCTU, NpW  pPeweHnn 3ajady U3 Apyrux  AUCUUNIIVH.
OnpepgeneHve, Teopema, cfiefCTBMe, 4OKa3aTe/1bCTBO

CopepxxaHue yyebHoOro matepuana

HaTtypanbHble 1 uenble yncna. NpusHaku JenMMoCcTU LenbixX uncen. PaluuoHanbHble yucha.
OOGbIKHOBEHHbIE W AECATUYHbIE APOOW, NPOUEHTbI, GECKOHEYHbIE Mepuoanmyeckne Apoou.
ApudmeTnyeckne onepauun ¢ payuoHabHbIMU Yucnamu, npeobpasoBaHUsA YMUCNOBbIX
BblpaXXeHWi. [elcTBUTENbHbIE 4ucna. PaumoHanbHble W MppauuoHanbHble  Yucha.
ApudmeTnyeckune onepayuu ¢ AeACTBUTENbHbIMU Yyncnamu. MpubamKEHHbIE BbIYNCNEHUS,
npasuna OKpyrneHus, NpUKNAKa v oLeHKa pesynibtata BblYNCIEHN

Copep>xaHune yye6HOro matepmnana

ToxpectBa W TOXAECTBEHHble Npeobpa3oBaHMA. YpaBHeHME, KOPeHb YpaBHEHUA.
HepaBeHCTBO, pelleHMe HepaBeHCTBa. MeTol WMHTepBanoB. PelleHue uenbiX U ApPO6HO-
paunoHanbHbIX YpaBHEHWI 1 HepaBeHCTB. MNMpuMeHeHne ypaBHEHNIA N HEPABEHCTB K PELUEeHUI0
mMaTeMaTU4ecKmx 3agay 1 3afay 13 pas/iMyHbiX 061acTeil HayKu U peanbHON XU3HWU. CUCTeMbI
N COBOKYMHOCTW paLMOHanbHbIX ypaBHEHNI N HepaBeHCTB. CUCTEMbI IMHENHbIX YPaBHEHWIA.
PelleHne NpuKnagHbiX 3a4ay C NOMOLLbI CUCTEMbI JIMHEHbIX YPaBHEHWIA
MpodeccrMoHanbHO OPMEHTUPOBAHHOE CofepXaHue (cofepKaHne NPUKIagHoro Moayns)

Ob6bem
yacos

3

18

dopmMupyemble
KOMMeTeHunmn

4
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7 06pa3oBaTenbHas opraHu3alMs BnpaBe caMOCTOATENIbHO ONpeAensaTb MOC/Aef0BaTeNbHOCTb M3YUEHUN pas3fenioB M TeM, BXOAALWMX B HUX, a TakXe nepepacnpefensiTb KOAUYecTBO
4acoB AN OCBOEHMS o6ydvalowuMmuca y4ye6HOro martepuana C Y4eToM JIOTUKM (DOPMUPOBAHWUSA NpeAMETHbIX Pe3ynbTaToB, O6WMUX U NPOMECCUOHANbHBIX KOMMETEHLUI,
MeXnpeAMEeTHbIX CBA3EN C APYrMMM gucumnavHamm obueobpa3oBaTensHOro 1 06LenpodeccroHanbHOro LMkNoB yyebHoro nnaHa O CMNoO
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MpoLeHTHbIe  BbIYMCNEHUA
B NpohecCUOHanbHbIX
3afjayax

Tema 1.5.
MocnepoBatenbHOCTH
1 nporpeccum

Tema 1.6.
DYHKUMK 1 TpapUKm

Pasgen 2. CTeneHun n KOpHWU.
Tema 2.1.

ApugpmMeTnyecKnini KopeHb
N-0i CTeneHMw.

Tema 2.2

CteneHn. CtaHgapTHas
(hopma 3anucu
LeNCTBUTENbHOMO Ymncna

Tema 2.3.
CTeneHHas QyHKUUA

Tema 2.4. VppaynoHanbHble
ypaBHeHUS N HepaBeHCTBA

MpuMeHeHWe A4po6eit 1 NPOLEHTOB A/18 peLleHns NPUKNagHbIX 3afay 13 pasfinyHbliX oTpacnein
3HaHWA 1 peanbHOM XU3HU. MPUBNNXEHHBIE BbIYMCEHNS, MPaBUIa OKPYT/IEHUS, NPUKNAKA U
OLeHKa pe3ynbTata BblYMC/IEHWUA. Pa3Hble cnocobbl BbIYUC/IEHUSA NMPOLEHTOB. MPOLEHTHbIE
BblYMC/IEHUA B NpoeccroHanbHbIX 3agayax. lMpvMeHeHWe ypaBHEHUI U HepPaBeHCTB K
peLleHnto maTemaTUYeCcKnX 3a4ay 1 3agay 13 pas/inyHbiX 061acTeil HayKu 1 peasibHON XU3HU
CopfepxxaHue yyebHOro matepuana

lMocnenoBaTeNbHOCTU, cnocoosl 3aflaHung nocnefoBaTe/IbHOCTEN. MOHOTOHHbIE
nocnefoBaTe/iHOCTU. ApudMmeThyeckas W reomMeTpuyeckas nporpeccun. BeCcKOHeYHO
y6bliBaroLL,as reomeTpuyeckas nporpeccus. Cymma  6eckOoHeyHO  yObiBatoLLei
reoMeTpuyeckoi nporpeccun. dopmyna CNOXHbIX MPOLEHTOB. Vicnonb3oBaHWe nporpeccuu
ON5 pelleHns peanbHbIX 3afay NPUKNagHOro xapakrepa

CopiepxxaHue yyebHOro matepuana

®dyHKUMA, cnocobbl 3ajaHns QyHKuMKU. Fpaduk GyHKUMK. B3anMHO ob6paTHble (QYHKLUN.
O6nacTb onpefeneHUss U MHOXeCTBO 3HauyeHWUW (GYHKUMW. Hynu QyHKunn. FNpoMexyTKu
3HAKOMOCTOAHCTBA. U&THbIE N HEYETHbIE PYHKLMN

KoHTponbHas pa6oTa no pasgeny 1.8 BXoAHON KOHTPO/b

CTeneHHasn, noKasaTenbHaa n norapnpmMmuyeckas PyHKLnmn

CopepxxaHue yyebHOro matepuana

ApUpMeTNUeCKNIn KOpeHb HaTypasibHOW cTeneHun. [eidcTBus ¢ apumMeTUYeCKUMUN KOPHAMU
N-oW CTeneHw.

CopepxaHue yyebHoro matepuana

CreneHb C UenbiM MokasaTesneM. CraHgapTHas ¢opma 3anucu [elACTBUTENbHOrO 4Yucna.
Wcnonb3oBaHue nogxogawed (opMbl 3anucu  AeiACTBUTENbHbIX 4YUCen ANA  peLlleHuns
npakTUyecknx 3afay n npeacTaBfieHns faHHbIX. CTeneHb C paunoHasbHbIM MOKa3aTenem.
CsoiicTBa cTeneHn. Mpeobpa3oBaHue BbIpaXeHUN, COAepXaLliux CTerneHy ¢ paunmoHanbHbIM
nokasarenem

CopiepxaHuie yyebHoOro matepvana

CreneHHas (yHKUMA C HaTypalbHbIM W LenbiM nokasatenem. EE cBOWCTBa U rpaguk.
CBolicTBa ¥ rpayMkK KOpHS N-0 CTeneHm

CopepxaHue yyebHoro matepuana

PelleHne nppauvoHanbHbIX YPaBHEHUI N HEPABEHCTB

84acbl KOHTPOJIbHbIX pa60T y4TeHbl B COAEPXaHNN yqe6Horo mMaTtepnana n BXoaAaT B 06u.|,ee KO/1M4eCTBO 4acoB Mo pasgeny
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Tema 2.5. Tloka3aTefbHble
ypaBHEHUA N HEpPaBEHCTBA
Tema 2.6.

Norapudm yucna. Ceolictea

norapugmos

Tema 2.7. Tlloka3satenbHas
" norapugMmunyeckas
DYHKUMNN, ypaBHEHUS,
HepaBeHCTBa

Tema 2.8.

Noraputmbl B npupoge
N TEXHUKE

Tema 2.9.

MpUMeEHEHNE YpaBHEHUIA,
CUCTEM U HEPABEHCTB

K peLleHunio 3agay

Copep>xaHune yuyebHOro matepuana

MokasaTe/ibHble YpaBHEHUS N HEpaBEHCTBA

CopepsicaHue yyebHOro matepuana

Norapudm yncna. [ecaTuyHble N HaTypasbHble norapumel. MpeobpasoBaHne BblpaXKEHUN,
cofepsacaLLmx norapugmeol

Copep>xaHune yyebHOro matepuana

MokasaTenbHasa U norapummueckas PyHKUMU, UX CBONCTBA U rpadnkun. Jlorapugpmmnyeckmne
YpaBHEHWS N HepaBeHCTBA

MpodeccnoHasibHO OPNUEHTUPOBAHHOE coflepXkaHue (Cofep>KaHue NPUKIaLHOro Moayns)
MpumeHeHne norapuma. Victopusa pasBuTuA MatemMatuku. Jlorapudmuyeckas cnvpanib B
npupoge. Ee martematmyeckue cBoicTBa. lMcnonb3oBaHue rpaMKoB (QYHKUWA ans
nccnefoBaHMA NPOLECCOB M 3aBUCUMMOCTEN, KOTOpble BO3HUKAlOT MPW pelleHuu 3agay u3
Pa3NYHbIX 06NacTell HayKnU U peanbHOM XN3HW

CopfepsacaHune yyebHOro marepuana

Mcnonb3oBaHne rpauKoB (QYHKUWA [ONA peleHUs YypaBHEHUA W NIUHEWHbIX CUCTEM.
MpUMeEHEHWe ypaBHEHWI, CUCTEM U HEPaBEeHCTB K PelleHM0 MaTeMaTMyYecKnx 3atay u 3ajau
N3 pasnnMyHbIX 061acTein HayKn 1 peanbHOM XH3HK

KoHTponbHas paboTa no pasgeny 2

Pasgen 3 MNpAmble U NNOCKOCTM B NpocTpaHcTBe. KoopanMHaTbl 1 BEKTOPbI B MPOCTPaHCTBe

Tema 3.1.

[MoBTOpeHME MAaHUMETPUMN.
OCHOBHbIe NOHATUA
cTepeomMeTpumn

Tema 3.2.

MpaAMbIe 1 NIOCKOCTK

B NPOCTPaHCTBe.
MapannenbHOCTb  MPAMBbIX,
npsAmoi n M/0CKOCTH,
NI0CKOCTEM

Tema 3.3.

CopepaHue yyebHOro matepunana

OCHOBHble (Urypbl, GakTbl U TeopeMbl NAaHUMETPUN. OCHOBHbIE MOHATUS CTEPEOMETPUMN.
Touka, npsmasi, MAOCKOCTb, NPOCTPaHCTBO. lMoHATME 06 aKCMOMATUYECKOM MOCTPOEHUU
CTEPEOMETPUMN: aKCUOMbI CTEPEOMETPUN U CNEACTBUSA N3 HUX

CopepsicaHne y4ebHOro matepuana

B3avMHOe pacnonoXxxeHme nNpsMbIX B MPOCTPAHCTBE: Mepecekarwmecs, napannefbHble K
cCKpewmBatolmeca npsimble. [MapannenbHOCTb MNPAMbIX WM MAOCKOCTEA B MNPOCTPAHCTBE:
napannenbHble NpAMble B MPOCTPAHCTBE, NapanfielbHOCTb TPEX NPAMbIX, NapannenbHOCTb
NPAMOW M NAOCKOCTW. YTNbl C COHarnpaB/leHHbIMW CTOPOHaMW, Yron Mexay MpsMbiMK B
npocTtpaHcTBe. [lapannenbHOCTb  MNJIOCKOCTEN: MapanfieNlbHble  MJ0CKOCTW, CBOMCTBA
napannenbHbiX MNAOCKOCTEN. [lpocTeillune NPOCTPAHCTBEHHbIE (UIYypbl Ha MIOCKOCTK:
TeTpasap, Ky6, napannenenunes, NOCTPOEHUE CEYEHWUIA

CogepsicaHune yyebHOro matepuana

30
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MeprneHAMKYNApHOCTb
npAMbIX

1 NNOCKOCTeN

Tema 3.4.

YTl Mexay npsaMbiMu
1 NJIOCKOCTAMU

Tewma 3.5.
KoopauHatbl 1 BEKTOPbI
B NpPOCTpaHCTBe

Tema 3.6.
MpsMble U NNOCKOCTU
B NPaKTUYeCKMX 3ajayvax

Tema 3.7.
PeweHne 3agay. MNpamblie

N NNOCKOCTN, KOOPANHATLI

N BEKTOP

MepneHANKYNAPHOCTL NPAMOM U NAOCKOCTU: NEPNneHANKYNAPHbIE NPsSMble B MPOCTPaHCTBE,
npamble napannesibHble U NeprneHANKYNapHble K NAOCKOCTU, NPU3HaK NeprneHAnKYNApHOCTH
NpPAMOiI 1 NIOCKOCTK, TEOPEMA 0 NPSIMOI NepneHANKYNSAPHON NIOCKOCTU

CopepxaHvie yyebHOro martepumana

YTrnbl B NPOCTPAHCTBE: Yron MexXay npsiMOi U NAOCKOCTbH, ABYFPaHHbIA Yrof, NMHERHbIR
Yyros AByrpaHHoro yrna. lNMepneHamMkKynsap U HakNOHHbIE: PaCcCTOAHUE OT TOUKU [0 MIOCKOCTH,
pacctosHue OT MNPAMOA A0  NAOCKOCTW, MNPOeKuMa  (uUrypbl Ha  MNJOCKOCTb.
MepneHANKYNAPHOCTL MJIOCKOCTEA: NPU3HAK NepneHAUKYNSAPHOCTM  ABYX MIOCKOCTENA.
Teopema 0 Tpéx neprneHgnKynapax

CopeprxkaHve yyebHoOro martepumana

BekTop Ha nNnocKocTM M B npocTtpaHcTBe. C/iOXKeHUe N BblYMTaHME BEKTOPOB. Y MHOXeHue
BEKTOpPa Ha 4ucno. Pa3noxeHue BeKTOpa Mo TPEM HeKOMMaHapHbIM BekTopam. [pasuso
napannenenunega. PelweHne 3afjay, CBA3AHHbIX C MPUMEHEHWEM TMpaBwu/ [LeACTBUA C
BekTOopamu. lMpsamMoyrofsibHasa cucTemMa KOOPAWMHAT B npocTpaHcTBe. KoopauHaTbl BekTopa.
MpocTeilline 3agaun B KOOpAMHaTax. Yron mexay Bektopamu. CkanspHoe npounsBedeHune
BEKTOPOB. BbluncneHne yrnos mMexay npsMbiMy U naockoctamu. KoopanHaTHO-BEKTOPHbI
METOA Npu peLleHnn reomeTpnyecKux 3agad

MpodeccMoHanbHO OpUEHTUPOBAHHOE coAepXkaHue (cofepXaHue NPUKIagHoro
Moayns)

PacnonoxeHne npambIX W MJOCKOCTEA B OKpyXatowem wmupe (Npupoge, WCKYcCTBe,
apXUTEKTYpe, TeEXHUKE). PelleHne npakTUKO-OpUEHTUPOBAHHbIX 3a4a4

Copep>xaHune y4yebHOro matepumana

PelweHre 3afa4 Ha HaxOXAeHWe TeoMeTPUYECKUX BefIMYMH C UCMONb30BaHMEM anmnapara
BEKTOPHOW anre6pbl

KoHTponbHasa paboTa no pasgeny 3

Pa3gen 4. OCHOBbI TPUTOHOMETPUU. TPUTOHOMETPUYECKNE PYHKL NN

Tema 4.1.
OCHOBbI TPUTOHOMETPUN

Tema 4.2, OCHOBHbIE
TPUTOHOMETPUYECKNE
ToX/JecTBa

Cogaep>xaHue yyebHoro matepuana

CUHYC, KOCUHYC W TaHTEHC YMCNIOBOFO aprymeHTa. APKCUHYC, apKKOCWMHYC, apKTaHIeHC
4MCNOBOTO aprymeHTa. TpuroHomeTpuyeckas OKPYXXHOCTb, onpeseneHune
TPUTOHOMETPUYECKNX (PYHKLMIA YNCNOBOrO apryMeHTa

CopaepxaHue yye6Horo matepuana

Mpeo6pasoBaHne TPUTOHOMETPUUECKUX BbIpaXXeHMA. OCHOBHbIE TPUTOHOMETPUYECKUE

hopmynbl

10

OKOl
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OnddhepeHUMpoBaHHbI 3a4eT

MToro3a lcemecTp

Pasgen 4. OCHOBbI TPUTOHOMETPUKN. TPUTrOHOMETPUYECKNE YHKLUN

Tema 4.3.
TpuroHomeTpuyeckme
(hYHKLMMW, WX CBONCTBA W
rpagmku

Tema 4.4.
TpuroHomeTpuyeckue

ypaBHEHUS U HepaBeHCTBa
Tema 4.5.

Vcnonb3oBaHue
TPUTOHOMETPUK

B NpoeccuoHanbHoi cgepe
Tema 4.6.

CopepxaHue yyebHOro matepuana
®yHKuMa. Mepuogmyeckne GyHKUMKU. TpuroHomeTpuyeckme ¢YHKLMW, UX CBOWCTBA W
rpagmkm

CopepxaHue y4e6HOro matepuana
PeLleHne TPUTOHOMETPUYECKNX YPaBHEHUIA. MprMepbl TPUTOHOMETPUYECKMX HEPABEHCTB

MpodheccMoHanbHO OPNEHTUPOBAHHOE CoflepXXaHune (cofep>kaHue NPpUKNagHOro Moayns)
MpoBefeHMe MpPaKTUYECKMX pacyeToB Mo (opmynam TpuUroHometTpuun. Kcnonb3oBaHue
rpaMkoB PYHKLMI NS UCCNefoBaHUS NPOLECCOB Y 3aBUCUMOCTEN, KOTOPble BO3HUKAKOT Mpu
peLleHny 3aga4 U3 4pyrux yyebHblX AUCLUNIUH U PeanbHOM XU3HU

CopepxaHue yyebHOro matepuana

TpuroHomeTpuyeckme PYHKLUN, TOXKLECTBA U YPaBHEHUSA

KoHTponbHasa paboTa no pasgeny 4

Pasgen 5. MHororpaHHMKM 1 Tesa BpalleHns

PeweHue 3agad
TPUTOHOMETPUU

Tema 5.1.

MHororpaHHuKM

Tema 5.2.

lMpaBunbHbIE
MHOTOFPaHHUKN.

Mnowapb NOBEpPXHOCTU
MHOTrOrpaHHMKOB

CofepxaHue yyebHOro matepuana

MOHATUE MHOTOrpaHHMKa, OCHOBHbIE 3/1eMEHTbl MHOTOrpaHHWKa, BbINYK/ble Y HEBbINYKJ/Ible
MHOTOrpaHHWKW; pa3BépTKa MHOrorpaHHuka. [lpusma: n-yronbHas mnpusma; rpaHu wu
OCHOBaHMW$ NPU3Mbl; NPAMas 1 HaKNOHHas NPU3Mbl; 60KOBas 1 NOHaA MOBEPXHOCTb NPU3MbI.
Mapannenenunes, NPAMOYTrONbHbIMA Napannenenunes v ero cBoicTea. Mupamnga: n-yronbHas
nMpaMmjaa, rpaHy 1 OCHOBaHWe NupaMuabl; 60KOBas M MOMAHAs MOBEPXHOCTb MMpPaMUibl;
npaBunbHas W YyCe4YéHHad nupamuga. INemMeHTbl MNpPU3Mbl WM nNupamugbl. Bbluncnexue
3/1EMEHTOB MHOFOrpaHHUKOB: pébpa, AnaroHanu, yribl

CofepxaHue yyebHoOro matepuana

MpaBunbHbIE MHOTOFPaHHUKKW: MOHATUE NPaBUIbHOFO MHOTOrpaHHWKA; NpaBuibHas Npusma
¥ NpaBuU/ibHaA NMpaMmuia; npaBuabHas TpeyrofibHas nupaMmuia v npaBuUIbHbIN TeTpasap; Kyo.
MpesacTaBneHMe O MpaBUMbHbIX MHOTOrpaHHMKax: OKTa3fp, LOLEKasfp U MKocasgp v Aap.
CeyeHus npusmMbl U nupamugbl. Maowasnb 60KOBOW NMOBEPXHOCTU WU MOJIHON MOBEPXHOCTU
NPSMOW MPU3Mbl, NoWaib OCHOBaHUI, TeopemMa 0 6GOKOBO NMOBEPXHOCTU MPAMON NPU3MBbI.

14
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Tema 5.3.
Tena BpaLleHns

Tema 5.4.
O6bembl n
MOBEPXHOCTEN Ten

Tema 5.5.

nnouwiagn

[BV>XeHne B NpoCTpaHCTBe.
CeyeHnss 1 Komb6MHauun
MPOCTPAHCTBEHHbIX UTyp

B npogeccnoHanbHbIX
3agavax
Tewma 5.6.
PelweHune 3a4a4.
MHororpaHHukn 1 Tena
BpalLLleHuns

Mnowaab OOKOBOM MNOBEPXHOCTM W MOBEPXHOCTM MNPaBUMbHONW NUpaMuibl, TeopemMa o
naowaan 60KoBOM NOBEPXHOCTU YCEUYEHHON NUpamubl

CogpeprkaHune yuebHOro marepuana

LunnHapnyeckas MNOBEPXHOCTb, o06pasyloline UWUAUHAPUYECKOW MOBEPXHOCTM, OCb
LUUAVHAPUYECKOW MOBEPXHOCTU. LIMAnHAP: 0CHOBaHMA 1 60KOBas NOBEPXHOCTb, 06pasytoLLas
M oCb, Nnowasb 60KOBOW U MOMHOM MOBepXHOCTU. KOHMYecKas NOBEPXHOCTb, 06pasytoLime
KOHNYECKOM MOBEPXHOCTM, OCb U BEPLUMHA KOHUYECKON NOBEPXHOCTU. KOHYC: OCHOBaHue u
BEpLUMHA, 06pasytoLlas 1 0Cb, NaoLLaAb 60KOBOI M NOMHON NOBEPXHOCTMW. Y CEUEHHbI KOHYC:
obpasylolme 1 BbiCOTa, OCHOBaHMA M 60KOBas NMoBepxHOCTb. Chepa W Wwap: LEHTP, paguyc,
AvameTp, niowaab NOBEPXHOCTU cepbl. B3auMHOe pacnosioxxeHue cgepbl U MIOCKOCTH,
KacaTenbHasa MNNOCKOCTb K cepe, nnowanb ciepbl. M306paxeHune Ten BpalleHMs Ha
nnockocTu. Pa3BépTka LMAnHApPa 1 KoHyca

CopeprkaHune yyebHOro martepuana

MoHATMe 06 06bEMe Tena B npocTpaHcTBe. OCHOBHbIe CBOWCTBA 06bEMOB Ten. Teopema 06
06bEMe NpAMOYronbHOro napannenenunefa v cneacTems n3 Heé. 06bEM nupamuibl u
npusmebl. O6BLEM UMAUHAPa, KOHyca. O6bEM wapa 1 naouwagb chepbl. NogobHbIe Tena B
npocTtpaHcTBe. COOTHOLLEHMA MEXAY NaowanamMmmn noBepxHocTel, 06bEMamMmn NOA0OHbIX Ten.
CeyeHus uunuHapa (napannenbHo 1 NepneHAnKYNapHO 0cK), CeHeHUs KoHyca (napannenbHoe
OCHOBAHMIO W MpPOXOoAsLLee 4Yepe3 BepllnHy), cedyeHUs wapa. MHOrorpaHHUK, ONUCaHHbIN
0KO0/0 cepbl; cepa, BNMCaHHAA B MHOTOrpaHHUK UK B Te0 BpaLLeHns
MpodeccnoHanbHO OPUEHTUPOBAHHOE COlepXXaHue (CofepXKaHue NPUKNagHoro Mmoayns)
CvMMeTpus B NPOCTPAHCTBE: CUMMETPUA OTHOCUTENbHO TOYKW, MPSMON, MIOCKOCTH.
dnemeHTbl CUMMETPUM B Nupamujax, napannenenunegax, npaBuabHbIX MHOrOrpaHHMKax.
CumMMeTpus B Npupode, apxXuTekType, TexHWKe, B O6bITy, B npodeccuun. Mcnonb3oBaHue
LOBVKEHUIA B NPOCTPAHCTBE NpW pelleHnn 3agady. MocTpoeHne CevyeHWin MHOrorpaHHUKOB U
Ten BpaweHua. MeTtog cnefos. KombuHauums Ten BpaweHUs W MHOTOrpaHHMKOB.
Wcnonb3oBaHne KOM6GMHaUWiA  MHOrOrpaHHUKOB M Tefl  BpaweHWs B  MNPaKTUKO-
OpPVEHTUPOBaHHbIX 3aja4ax

Cogep>xaHue yyebHOro martepuana

Bbluncnenve BennumH (4NuHa, yron, ob6bem, naowagb MOBEPXHOCTU) FeOMETPUYECKUX
(uryp, ncnonb3ysa n3yyeHHble OpMybl U MeTOAbl. MOCTpOeHMEe CeYeHMI i MHOTOrpaHHNKOB
MeTOAOM CNefoB, BbIMOJIHEHWE (BbIHOCHbLIX) M/IOCKUX YepTeXKeln M3 PUCYHKOB MPOCTbIX
06BLEMHBIX (hUryp: BuUg cBepxy, 60Ky, CHU3Y

KoHTponbHaga paboTta no pasgeny 5
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Pasnen 6. MNMponssoaHas 1 nepBoobpasHas PyHKLUUN

Tema 6.1.

MOHOTOHHOCTb n
3KCTPEMYMbI (DYHKUMW.
ToukuM 3KCTpemMyma

Tema 6.2.

MoHATNME  HenpepbiBHOCTU
hyHKUUN. MeTog
NHTEpBasioB

Tema 6.3.

MpounseogHas.
CeomeTpuyecKkunin n
hn3nYecKmnii CMbIC
NpPOu3BO/HO

Tema 6.4. MOHOTOHHOCTb
(MYHKLMN. Toukm
3KCTpemMyma

Tema 6.5.

Hanbonbluee n HaMMeHbLLEee
3Ha4YeHUsa PYHKUMU

Tema 6.6. HaxoxpaeHune
ONTUMaNbHOro pesy/bTaTa C
MOMOLLbI NMPOU3BOLHON
Tema 6.7.

MepBoo6pasHas PyHKUUN
Tema 6.8.

rMnowanb KpPWUBOIMHEHOM
Tpaneuunu. dopmyna
HbloTOHa - JleitbHuMuUa
Tema 6.9.

MpuMeHeHWe NPON3BOLHONM
1 NepBo0O6pa3HON PYHKLUM

CopepaHue yyebHoro maTepmana
MpOMEeXYTKN MOHOTOHHOCTU (PYHKLUMMK. MaKCUMYyMbl U MUHUMYMbl (OYHKUUWU. Hanbonbluee
I HaMMeHblUee 3Ha4YeHne YHKLUN Ha MPOMEXYTKe

CojepxxaHue yyebHoro matepuana
HenpepbiBHble QYHKLUMK. MeToa UHTEPBANoB ANs PELIEeHNs HEePaBEHCTB

CofepxaHue yuyebHOro maTepmana
MpousBogHas  QyHKUUKW. [eoMeTpuyeckuin n  (OU3NYECKUIA  CMbICT  MPOU3BOAHONA.
Mpon3BoAHble 3NEMEHTapPHbIX (YHKUWUA. POpPMYynbl HAXO0XAEHUS MNPOU3BOAHON CYMMbI,
NPov3BeLeHNS N YaCTHOT0 (YHKL KNI

CogpepxaHue y4e6HOro matepuana
MpuMeHeHWe NPOU3BOAHON K MCCNEA0BaHNIO (DYHKLUIA HA MOHOTOHHOCTb W 3KCTPEMYMbl

CopepxaHue yyebHOro matepuana

HaxoxaeHne HanboMbLIero u HauMmeHbLIEero 3Ha4eHns PYHKLUUKU Ha oTpe3ke. MpumeHeHue
NPOU3BOAHOW [ANA HaxXOXAEHWA HaUNyudlero pelweHUs B MPUKNagHbIX 3afjadax, Ans
onpeAeneHns CKOPoCTM nNpouecca, 3afaHHoro GopMynoin namn rpadmkom
MpodeccnoHanbHO OPUEHTUPOBAHHOE COZlepXXaHue (cofep>KaHne NPUKNagHoro Moayns)
MpuknagHble 3afa4un, B TOM YUC/ie COLMANbHO-3KOHOMMYECKOro U (hM3NYECKOro XapakTepa,
NX peLleHne cpefcTBAMM MaTeMaTUYECKOr0 aHanns3a

CopiepxaHue yyebHOro matepuana

MepBoo6pasHas. Tabnuua nepsoobpasHbIX

CopiepxxaHue yyebHOro matepuana

WHTerpan, ero reoMmeTpuyecknii n (M3nMYecknin cmbicn. BoluncneHne nHterpana no gopmyne
HbloToHa-J1eitbHMLUa

CopepxxaHue y4yebHOro maTtepuana
PewleHne 3afay Ha MPUMEHEHVE MPON3BOAHOM N MHTerpana ANna BblYUCNEHUSA (U3NYECKUX
BEMMYMNH W Nnowanen

OKOl,
OK 02,
OK 03,
OK 04,
OK 07
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KoHTponbHaa pa6oTa no pasgeny 6

Pasgen 7. Teopus BepoOATHOCTEN N CTaTUCTUKA

Tema 7.1.
MpenacTtaBnieHne fgaHHbIX
N onucartefibHaa cTaTUCTUKA

Tema 7.2.
CnyualiHble cobbITUS.
Onepaunn Hag cobbITUAMMU

Tema 7.3.

BeposaTHOCTL

B npoceccMoHanbHbIX
3afavax

Tema 7.4.
AnemMeHTbl KOMOUHATOPMKM

Tema 7.5.

Cepuun nocnefoBaTesibHbIX
NCNbITaHWIA

Tema 7.6.

CnyuJaiiHble Be/IMYUHbI 1
pacnpefeneHus.

MartemaTnyeckoe oxungaHume
CNy4YanHoW BENNYNHBI

Copep>xxaHue yyebHOro Mmatepuana

MpepcTaBneHne [aHHbIX C MoOMoOWwbio Tabnuy u gmnarpamm. CpefHee apumeTU4YecKoe,
MeAMaHa, Hambonbluee W HauMMeHblUee 3Ha4yeHWs, pa3max, Aucnepcus, CcTaHJapTHoOe
OTK/IOHEHWE YNC/I0BbIX HabopoB

CopepkaHune yuyebHOro martepuana

CnyualiHble 3KcnepumeHTbl (OMbIThl) WM CAy4daiiHble COObITUA. DNeMeHTapHble CO6bITUS
(ncxopbl). BepoATHOCTb CNy4valiHOro cobbITUA. BAN30CTb YacTOThbl M BEPOSTHOCTU COOLITUIA.
CnyyaiiHble ONbITbl C PaBHOBO3MOXHbIMWU 3/IEMEHTapHbIMK  COObITUAMUK. BepoaTHOCTK
COObITUIA B OMbITaX C PABHOBO3MOXHbLIMUW 3/1eMEHTAPHbIMU COBBLITUAMMN.

Onepauun Hag CcoObITUAMU: nepecevyeHne, 0O0befMHEHUE, NPOTUBOMOOXHbIE COOLITUS.
Ownarpammbl  Oitnepa.  Popmyna CNOXEHWA BEPOSATHOCTEN. YCNOBHAas BEPOATHOCTb.
YMHOXeHNe BeposSiTHOCTe. [lepeBO C/AyyaliHOro 3kcrnepuMeHTa. ®opmyna MOAHOW
BEpOATHOCTU. He3zaBucuMble cobbITUA

MpodeccnmoHanbHO OPUEHTUPOBAHHOE coflepXXaHne (coepXXaHne NPUKNagHoro Moayns)
MepBuyHas o06paboTKa CTAaTUCTUYECKUX [AaHHbIX. [pauyeckoe uX MpeacTaB/ieHue.
HaxoxaeHune cpefHUX XapakTepucTuk, HabnwgaembiX faHHbIX. OueHKa BEpPOSATHOCTU
CoObITMA B NPOeccMoHanbHOM [eATeNlbHOCTU, peleHre NpogecCUoHaNnbHbIX 3afady Ha
BEPOATHOCTb  CO6LITUA,  MPUMMEHEeHMe  CTaTUCTMYECKUX  MeTOAOB 418  peLleHus
npoeccnoHanbHbIX 3aaau

Copep>xaHune yyebHOro matepuana

Komb6uHaTopHOe NpaBUNO0 YMHOXeHMWA. [lepecTaHOBKM W hakTopman. Yucno codeTaHuid.
TpeyrofnbHUK Mackansa. ®opmyna 6MHoMa HetoTOHA

CogpepkaHune yuebHoro martepuana

BuHapHbI cnyyaiHbili OnbIT (MCNbITaHWE), yCnex W Heypaya. HeszaBUCUMblE UCMbITaHUS.
Cepua He3aBUCUMMbIX WCMbITAHU A0 nepBoro ycnexa. Cepus He3aBUCUMMbIX MUCMbITAHWIA
BepHynnn

CopepkaHune yuebHoro marepuana

CnyuaiiHas BenuuuMHa. PacnpefeneHve BeposiTHOCTel. [umarpamma
MpumMepbl pacnpegeneHunii, B TOM Ynuce, reoMeTpuyeckoe n 6MHOMMaNLHoe.
Yuncnosble XapaKTEPUCTUKMN CyYaliHbIX BE/IMYMH: MAaTEMATUUYECKOE OXMaHWe, Aucnepcus un
CTaHAapTHOE OTK/IOHEHMeE. prMepbl NPUMEHEHNA MaTeMATUYECKOTO 0XXWaHWA, B TOM Yucre

pacnpeseneHus.

32

OKOBOK 02,
OK 03,
OK 04
OK 06
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B 3afjayax M3 MOBCEAHEBHON >XWU3HWU. MaTeMaTuyeckoe OXuaaHue OGWUHAPHOWN Cny4vaiHoWn
Be/MYMHbI. MaTtemaTnyeckoe OXWAaHWe CYMMbl C/lyYalHbIX BeMYMH. MaTemaTumyeckoe
oXufaHve n gnucnepcus reoMeTpnYeckoro n 6UHOMMaNbLHOro pacnpegeneHuni
Tema 7.7. CopepxxaHue yyebHOro matepuana 4
3aKOH  6onbWKMX  yucen. 3aKoH 6ONbLWIMX 4YMCen WM ero ponb B Hayke, npupoae u ob6uiecTBe. BbIGOPOUHbI MeTOf
HenpepblBHble cny4yaiiHble uUcCnefoBaHU. Mpumepbl HeNpepbiBHbIX CAY4YalHbIX BeWYMH. [1OHATME O NOTHOCTU
Be/IMYMHBI (pacnpefeneHns) pacnpefeneHusa. 3afayn, MpuMBOAALWME K HOPManbHOMY pacnpegeneHuto. [loHATME ©
HopmanbHoe HOpMasibHOM pacrnpegeneHnu

pacnpegeneHue KoHTponbHas paboTta no Temam pasgena 7

MToro 3a 2 cemecTtp

MpomexyToyHas aTTecTauna (9K3ameH) 6
Bcero: 232

124 yaca
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3. YcnoBusa peanusaumn nporpaMmmbl 0611,e06pa3oBaTe/ibHON ANCLUUMNTNHbI

3.1. ina peanusaumy nporpamMbl ANCUUMNNANHBI 4O/MKHbI 6bITb NPeAyCMOTPEHbI
cnegytoume cneynanbHble NOMELLEHUS:

Peanusauus nporpammbl AUCLUNINHBI TpebyeT Hannuumsa yue6HOro kabnHeTa MaTeMaTuKm.
- Nocaflo4Hble MecTa Mo KONMYecTBY 06Yy4atoLLnXcs;
- paboyee mecTo npenojasaTens;
- KOMMNEeKT y4ebHO-HarnagHbIX Nocoouii;
- KOMNNEKT 3/1eKTPOHHbIX BUAEOMaTepnanos;
- 3aflaHns AN KOHTPOJIbHbIX pPaboT;
- NpohecCnoHaNbHO OPMEHTMPOBAHHbIE 3aaHNS;
- MaTepuasbl 3K3aMeHa.
TexHuyeckne cpeacTsa 06yyeHuUs:
- MepCOHaNbHbIA KOMMNbIOTEP C JIMLEH3NOHHBIM NPOrpaMMHbIM 06ecneyeHneM;
- MPOEKTOP C IKPAHOM.
- KOMMMEKT 4YepTexHoro o6opyaoBaHWs W NPUCNOCOBNEHUIA [ANA  WKOAbHOW  [0CKK
(TpeyronbHUK, TPAHCNOPTUP, LUPKY/b, NNHENKA);

Mofenn 4N U3yYeHUs  reomeTpuyeckux  uryp  (4acTu  Lenoro  Ha  Kpyre,
TPUTOHOMETPUYECKUIA KPYT, CTepeoMeTpuyeckunii Habop, Habopbl TEOMETPUYECKUX MOZeNel 1 puryp
C pa3BepTKON);

[ eMOHCTpaLOHHbIe YUeOHO-HarnsaHble Nocoous:
- KOMM/IEKT NOPTPETOB ANA 0hOpMIEHNSA KabuHeTa.

3.2./NHhopMaLMOHHOE 0becreveHne peanunsaunm NnporpaMmmbl

Ona  peanusaymm nporpammbl  AUCLUNAWHBLI  GMBAMOTEYHbIA (OHA 06pa3oBaTe/ibHOM
opraHusaumnmn fo/MKeH NMeTb nevaTHble /WY 3NeKTPOHHbIE YYeOHUKN 1 pa3paboTaHHble B KOMMNEKTe
C HUMKU yyebHble nocobus (NpyM Hanuumu), AONYLLEHHbIE K WCMOAb30BAHWIO MpW peannsayuu
obpa3oBaTe/ibHbIX MporpamM cpegHero npogeccMoHanbHOro obpasoBaHuUs, peann3yemblX Ha 6ase
OCHOBHOI0 06Lero o6pasoBaHns9.

Mpn peanusaymn nporpaMmbl  AUCLUMAWHBI BO3MOXHO WCMO/Ib30BaHWE 3/1EKTPOHHbIX
obpa3oBaTe/ibHbIX PECypcoB, LOMYLLEHHbIX K MCMOMb30BaHUIO NpW peanunsaumm o6pas3oBaTebHbIX
nporpamm cpegHero o6uero oépasosaHunsAlo.

OCHOBHbIE NneYvaTHble U3jaHnA

1. bawmakos, M.V. MatemaTuka: y4yebHMK 10 Kn1.: 6a30Bblil ypoBeHb. - M.: Akagemus, 2018

2. bawmakos, M.N. MatemaTtuka: yuye6HUK 11 kn.: 6a308Bblii ypoBeHb. - M.: Akagemus, 2018

3. Anumos, W.A. Anrebpa n Havana matematuyeckoro aHanumsa 10 - 11 k.. yyebGHUK ans
obuieobpa3oBaTe/ibHbIX OpraHu3aLunii: 6a3oBblil ypoBeHb. - M.: MpoceelyeHue, 2017

4. Mopakosu4y, A.I'. Anrebpa Hayana aHanmsza. 10-11 K. B 2-X 4.. Y4YebHMK pAng
061 e06pa3oBaTeNibHbIX yUpexkaeHuii. - M.: MHeMo03nHa,2019

5. bawmakos, M./. MaTemaTuka: yue6HuK 10 Kn.: 6a30BblIii ypoBeHb. - M.: Akagemusi, 2007

9 Mpuka3 MwuHUCTepcTBa npocBeuwieHnsa Poccuitickoin depepaunn ot 5 Hos6pa 2024 r. N 769 «O6 yTBepXAeHUM
(hefiepanbHOro nepeyHs y4ye6HUKOB, JOMYLIEHHBIX K WMCMO/Mb30BaHUIO NpWU peanusaumym UMEKLWUX TroCyfapCTBEHHYIO
aKKpegmTauunio obpas3oBaTenbHbIX NpPorpamMm HayanbHOro obuiero, 0CHOBHOro o6uiero, cpefHero o6uero o6pasoBaHmns
opraHusauuamu, ocyLlecTBnaloWMMY  06pa3oBaTe/ibHY0 feATeNIbHOCTb, W YCTaHOBMIEHUW MNpefenbHOro  cpoka
MCMOMb30BaHUA UCKNOUYEHHbIX Y4eOHWKOB 1 pa3paboTaHHbIX B KOMMIEKTE C HAMMW y4yebHbIX N0CO6Mi» (B aKTyanbHOM
pegakummn). CcblnKa Ha yKasaHHbI NMpuKas akTyanbHa Ha 20.02.2025 .

10 Mpuka3 MuHucTepcTBa npocBeuleHus Poccuiickoin depepauyuy ot 18 uons 2024 r. N 499 "O6 yTBepXAeHuu
(hefilepanbHOro nepeyHs 3M1eKTPOHHbLIX 06pa3oBaTeNlbHbIX PeCcypcoB, AOMYLLEHHBLIX K MCMOJ/Ib30BaHUIO MpU peanusauunu
MMEILWMX FOCYAapCTBEHHYIO akkKpeauTauuio o6pa3oBaTefibHbIX MPOrpaMM HavanbHOro o6Lero, OCHOBHOrO 06Lero,
cpefHero obwero o6pasoBaHmsa» (B akTyanbHOl pefakuun). Ccbinka Ha yKasaHHbI/ Nprka3 akTyanbHa Ha 20.02.2025 .
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6.

ATtaHacsH, JI.C. MatemaTuka: anrebpa, Ha4yana maTeMaTn4yeckoro aHanmsa, reometpus 10-11
Knacc, M.: lMpocselleHne,2017

7. KanaruH, HKO.M. Anrebpa Hauvana aHanmsa. HOKn: y4yebHUK ansa 06uie06pa3oBaTefibHbIX

yupexaeHuii. - M.: MHem031Ha,2003

8. leometpus. 10-11 knaccobl: y4e6HMK/II.C. ATaHacaH. - M.: MpoceeweHne, 2019

LJOononHNTeNbHblIE UCTOUYHNKN

1

9.

Bcepoccuiickne nntepHeT-onumnuagbl. - URL: https://online-olympiad.ru / (nata o6pauieHus:
12.07.2021). - TeKCT: 3M1€KTPOHHBIMNA.

EouHas  Konnekuus um@poBbix 06pa3oBaTefibHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nata o6paLeHus: 08.07.2021). - TeKCT: 3N1eKTPOHHbINA.

NHpopmaLmoHHas cuctema «EAnMHOE OKHO AocTyna K o6pasosaTtesfibHbIM pecypcam». - URL:
http://window.edu.ru / (aata o6palueHunsa: 02.07.2021). - TeKCT: 3NeKTPOHHbINA.

HayuHasi anekTpoHHas 6mbnunoTteka (HOB). - URL: http://www.elibrary.ru (gata obpatieHus:
12.07.2021). - TeKCT: 3NEKTPOHHbIA.

OTKpbITbIA KONNeax. Marematuka. - URL: https://mathematics.ru / (gata obpalieHus:
08.06.2021). - TeKCT: 3NEKTPOHHbINA.

MosTopum MaTematuky. - URL: http://www.mathteachers.narod.ru / (gata obpalieHus:
12.07.2021). - TeKCT: 3N1EeKTPOHHbIM.

CnpaBoYHUK no MaTeMaTuke ans LWKONbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (gata o6paweHus: 12.07.2021). - TekcT:
3NEeKTPOHHbINA.

CpefHAa maTtemaTuyeckasd WHTepHeT wkona. - URL: http://www.bvmath.net / (para
obpauweHns: 12.07.2021). - TeKCT: 3NEKTPOHHbIA.

defepanbHblii nopTan «Poccuiickoe ob6bpasoBaHue». - URL: http://www.edu.ru / (gata
obpauweHns: 02.07.2021). - TeKCT: 3NEKTPOHHbIA.

10. depepanbHbI LEHTP UHGOPMALMOHHO-06pa3oBaTenbHbIX pecypcoB. - URL: http://fcior.edu.ru

/ (nata o6palteHnsa: 01.07.2021). - TeKCT: 3NEKTPOHHbIA.
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4. KOHTPO/b 1 OUEHKa pe3y/ibTaTOB 0CBOEHUS 06LLe06pa3oBaTelbHOMN

ANCLUNTNHbI

KOHTpONb M OUEeHKa pe3ynbTaTOB OCBOEHUS 06w eobpa3oBaTenbHOW AUCLUUNANHBI
pacKpbIBaKTCA Yepes AUCUUNINHAPHbIE pe3ynbTaThbl, HanpaBieHHble Ha POPMMUPOBaHMNE 06X U
NpotheccMoHanbHbIX KOMMETEHLUNIA NO pa3genam 1 TeMaMm CoAep>aHusa yuyebHOro matepuana.

Ob6wasa/npogeccrnoHasnb
Hasi KOMNeTeHUMS
OK 01. Bbibupatb
peLleHuns
npoeccnoHanbHoM
[eATeNbHOCTU  NPUMEHUTENBHO
K pa3/IMyHbIM KOHTEKCTaM

Ccnocoobl
3aday

OK 02. Mcnonb3oBaTtb
COBpeMeHHble CpeAcTBa MOMCKa,
aHanmsa n NHTepnpeTayuu
nHopmaumu,

N NH(hOPMaLMOHHbIE TEXHONOT N

ans BbINO/IHEH WA 3afau
npoeccnoHanbHoM
[eATeNbHOCTM

OK 03. MnaHuposaTb
MW peann3oBbiBaTb COGCTBEHHOE
npogeccuoHanbHoe

7 NIMYHOCTHOE pasBuTHUe,
npeanpUHUMATENbCKYO
[eATeNIbHOCTb

B npodeccnoHanbHoOn cdepe,
MCNoJIb30BaTb 3HaHUA
no (MHAHCOBOW TrPamMOTHOCTHU
B pasNYHbIX YXW3HEHHbIX
cUTyaumsax

OK 04. ApdekTnBHO

B3aMMOAENCTBOBaTb U paboTaThb
B KONINEKTVBE U KOMaH/e

Pazgen/Tema

Tema 1.1, 1.2MM-o/cll, 1.3,
1.4M-o/c, 1.5M-o/c, 1.6.
Tembl 2.1- 2.7, 2.8 M-olc,
2.9.

Tembl 3.1 - 3.5, 3.6MM-0/c,
3.7.

Tembl 4.1 - 4.4, 4.5M-o/c,
4.6.

Tembl 5.1, 5.2, 5.3MM-0/c,
5,4, 5.5MM-o/c, 5.6.

Tembl 6.1 - 6.5, 6.6IM-0/c,
6.7-6.9.

Tembl 7.1, 7.2, 7.3M-0lc,
7.4-7.7.

Tema 1.1, 1.2M-o/c,
1.4M-o/c, 1.5M-o/c, 1.6.
Tembl 2.1- 2.7, 2.8 M-olc,
2.9.

Tembl 3.1 - 3.5, 3.6M1-0/c,
3.7.

Tembl 4.1 - 4.4, 4.5MM-0/c,
4.6.

Tembl 5.1, 5.2, 5.3M-o/c,
5,4, 5.5MM-o/c, 5.6.

Tembl 6.1 - 6.5, 6.6IM1-0/c,
6.7-6.9.

Tembl 7.1, 7.2, 7.3M-o0/c,
7.4-7.7

Tema 1.1, 1.2MM-o/c,
1.4M-o/c, 1.5M-o/c, 1.6.
Tembl 2.1- 2.7, 2.8 M-olc,
2.9.

Tembl 3.1 - 3.5, 3.6MM-0/c,
3.7.

Tembl 4.1 - 4.4, 4,50M-olc,
4.6.

Tembl 6.1 - 6.5, 6.6M-0/c,
6.7-6.9.

Tembl 7.1, 7.2, 7.3M-o/c,
7.4-7.7

Tema 1.1, 1.2M-o/c,
1.4M-o/c, 1.5M-o/c, 1.6.

13,

13,

13

Twvn
MeponpuaATUA
TecTnposaHue
Y CTHbI onpoc
MaTemaTuyecKnii GUKTaHT
MpepcTaBneHne pes3ynbTaTos
npakTUyeckux paboT
KoHTponbHasa paboTa
BbinonHeHune 3afaHunii
NPOMEXYTOUHO
aTTecTaymm

OLEeHOYHbIX

TecTupoBaHue

Y CTHbIN onpoc
MaTemaTUyYeCcKNin AUKTaHT
MpepcTaBneHne pe3ynbTaTos
npakTUyeckmx pabor
KoHTponbHas paboTa
BbinonHeHune 3afjaHuni
NPOMEXYTOUHOIA
aTrectaymum

TecTupoBaHue

Y CTHbII onpoc
MaTemaTtnyecKunii UKTaHT
MpeactaBneHne pes3ynbTaTos
npaKTUyecknx pabor
KoHTposibHas paboTa
BbinonHeHne 3afaHnii
NPOMEXYTOUHO
aTTecTaymm

TecTupoBaHue
Y CTHbII onpoc
MaTteMaTuyecKunii UKTaHT

N MpodeccroHanbHoe OpUEHTUPOBAHHOE cofiepXKaHue (COAepXaHUe NPUKNaAHOTO MOAYs)
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OK 05. OcyuwecTs/aTb YCTHYIO
N NUCbMEHHYK KOMMYHUKaLWIO

Ha  TrocyjapCTBEHHOM  fi3blKe
Poccuinckori degepayuu
c y4yeToMm 0cobeHHOCTeN
coumanbHoro

M KYNbTYPHOTO KOHTEKCTa

OK 06. MposBndAThL rpaxjaHcko-

naTproTUYECKYHO nosuymtio,
AEMOHCTPMPOBaTb  OCO3HaHHOE
nosefieHmne Ha 0CHOBE

TPaANLMOHHbIX

00l eYenoBeYEeCKNX LIEHHOCTEN,
B TOM uucne C  Yy4yeToM
rapMoHM3auum
MeXHalOoHanbHbIX

N MEXPENNTNO3HbIX OTHOLLEHWI,

NPUMEHATb CTaHAapThl
aHTUKOPPYMNLUOHHOIO
noBeaeHus

OK 07. CopeicTeoBaTb
COXpaHeHwuto OKpy>xatoLein
cpeasl, pecypcocbepexeHuto,
NMPUMEHATb 3HaHuA
06 N3MEHeHUN KnmMmara,
MPUHLMNbI 6epexnmBoro
NMpou3BOLCTBA, 3(hheKTMBHO

[leicTBOBaTb B 4pe3BblyaliHbIX
cUTyaumnsx

Tembl 4.1 - 4.4, 4.5M-o/c,
4.6.

Tembl 5.1, 5.2, 5.3MM-0/c,
5,4, 5.50M-o/c, 5.6.

Tembl 6.1 - 6.5, 6.6IM-0/c,
6.7-6.9.

Tembl 7.1, 7.2, 7.3M-0lc,
1.4-7.7

Tema 1.1, 1.2M-olc,
1.4M-o/c, 1.5M-o0/c, 1.6.
Tembl 2.1- 2.7, 2.8 M-olc,
2.9.

Tembl 3.1 - 3.5, 3.6MM-o0/c,
3.7.

Tembl 4.1 - 4.4, 4.5M-0/c,
4.6.

Tembl 5.1, 5.2, 5.3M-0/c,
5,4, 5.5MM-o/c, 5.6
Tema 1.1, 1.2[-o/c,
1.4M-o/c, 1.5M-o/c, 1.6.
Tembl 2.1- 2.7, 2.8 M-olc,
2.9.

Tembl 4.1 - 4.4, 4.5MN-o/c,
4.6.

Tembl 5.1, 5.2, 5.3M-0/c,
5,4, 5.5MM-o/c, 5.6.

Tembl 7.1, 7.2, 7.3M-0lc,
7.4-7.7

13,

13,

Tema 1.1, 1.2M-olc,
1.4M-o/c, 1.5M-o/c, 1.6.
Tembl 2.1- 2.7, 2.8 M-olc,
2.9.

Tembl 3.1 - 3.5, 3.6M1-0/c,
3.7.

Tembl 5.1, 5.2, 5.3M-0/c,
5,4, 5.5M-o/c, 5.6.

Tembl 6.1 - 6.5, 6.6IM-0/c,
6.7-6.9

13

MpepncraBrieHne pe3yibTaToOB
NnpaKTUYeckux paboT
KoHTposnbHas paboTa
BbinonHeHne 3afaHui
NMPOMEXYTOYHOM
aTTectauunu

TecTupoBaHue

Y CTHbI onpoc
MaTemaTuyecKunii JUKTaHT
MpeacTaBneHne pesynsTaTos
npakTU4ecknx pabot
KoHTponbHas pabota
BbinonHeHune 3aflaHu
NMPOMEXYTOYHOW
aTTectauuu

TecTupoBaHue

Y CTHbIA onpoc
MaTemaTUyeCKNin JUKTaHT
MpeacTaBneHne pesynsTaTos
npakTUyeckKmx pabor
KoHTponbHasa paboTa
BbinonHeHne 3afaHunii
NPOMEXYTOUHO
aTTecTayum

TecTupoBaHue

Y CTHbI onpoc
MaTteMaTuyeckuii JUKTaHT
MpepncTaBieHne pe3ybTaToB
npakTU4yecknx pabor
KoHTponbHas paboTa
BbinonHeHune 3aflaHu
NPOMEXYTOUHOI
aTTecTaymm
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Ne
n/n

5. JINCT N3MEHEHWIA 1 LONONHEHWIA, BHECEHHbIX B pabouyk nporpammy

Ne NyHKTa
paboueii
nporpammeil

[arta
BHeCeHus

N3MEHeHWUI
n

JLOMONHEHUN

Jo

BHeCeHUs

N3MEHEHWU
"

[IONONTHEH W

Mocne
N3MEHEHUN n
JIONONHEHNIA

Aarta un Ne
npoToKo/a
paccMoTpeHuns
LIMKNOBOWA
Komuccuen

Jata n Ne
npoToKona
paccMoTpeHuns
METOANYECKUM
coBeToM/

neparorn4ecKnm
COBETOM
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