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1. 06wan xapaKTepuCTUKa NpuMepHoi paboyeit nporpamMmsl
o6weobpasosaTenbHoi AucuMnanHbl «MaTemaTukay

1.1. MecTo gMCUUNANHBI B CTPYKTYpe NpodeccuoHanbHoi o06pasoBaTenbHoil
nporpammsl CMO:

O6weobpasoBaTenbHas gucuunanHa «Matematuka» sBAseTCs 006s3aTeNbHOI
yacTblo  06ue0bpa3oBaTeNbHOrO  UMKAA  0Opa3oBaTeNbHOW  MporpamMmbl B
cootBetcTBun ¢ Proc

(npogeccun/cneymnansHocri)

1.2. Llenn n nnaHmpyemble pe3ynbTaThl OCBOEHUA BUCLUNAUHDI:

1.2.1. Uenb gucuymnnunHbl

ConepxaHue nporpammbl 061,e06pa3oBaTeNbHON ANCLUNINHBI «MaTeMaTUKa»
HanpaBNeHO Ha [AOCTUXKEHME Ppe3ynbTaTOB €e W3Yy4eHUss B COOTBETCTBUM C
TpebosaHuamu ®rOC COO ¢ yueTom npodeccuoHanbHoi HanpasneHHoct ®TOC CMO.

1.2.2. NnaHupyemble pe3ynbTaThl 0CBOEHUA 061e06pa30BaTeNbHON AUCLUNUHBI B
cootBetcTBuu ¢ ProC Cro u Ha ocHose ProC COO

Ocoboe 3HayeHune gucuunanHa nmeet npu dopmuposaHum u passutum OK u MK
(OK  ykassiBarorca u3  Hosoro  makera @I0OC (10 2022 roga no
npogeccumn/cneynanbHocTy)



06wme KoMneTeHLUm

MnaHupyem

ble pe3ynbTaTtbl 06y4eHus

06wme’

AucuyunnuHapHble?®

0K 01. Bbi6upatb cnocobbl
peleHuns 3aaay
npotheccnoHanbHoI
[eATENIbHOCTU NPUMEHUTENBHO
K pa3InyHbIM KOHTEKCTaM

B yacTu TpynoBoro BocnuTaHus:

- TOTOBHOCTb K TPYAY, OCO3HaHWE LEHHOCTH
MacTepcTBa, TpyAoNtobue;

- TOTOBHOCTb K  QKTUBHO  AeATeNbHOCTM
TEXHONIOTMYECKOW M COLUMANbHOW HanpaBAeHHOCTH

CNOCOOHOCTb  MHWULWMPOBATb,  NJAHMpOBATb U
CaMOCTOSATE/IbHO BbINOMHATL TaKyl0 AeATENbHOCTb;
- NHTEpEC K Pa3/IyHbIM chepam

I'IpOd)ECCVIOHéU'IbHOVI AEATENIbHOCTH,
OsnapeHune VHUBEPCANbHbIMU
no3HaBaTeNibHbIMU AENCTBUAMMU:
a) 6a30Bble NOrMYeckue pencTeuna:

y4eOHbIMU

- CaMOCTOATENbHO thopmynnpoBaTh "
aKTyanu3upoBaTb Npobnemy, paccMaTpuBaTh €g
BCECTOPOHHE;

- YCTaHaB/iMBATb CYWECTBEHHbI NpPU3HAK WK
OCHOBAHWA [Nf CpPaBHEHWs, Knaccudukaumm u
06006LWeHuns;

-BNafeTb MeTofaMU [LOKA3aTeNbCTB, aANTOPUTMAMK pelleHmns 3aaay;
yMeHue hopMynnpoBaTh ONpeaeneHuns, akCMoOMbl U TEOPEMDbI,
NPUMEHSATb UX, NPOBOLAMUTb l0Ka3aTe/IbHble PACCYXAEHUSA B X0
pelleHuns 3agay;

- YMeTb OMEepUpPOBaTb NOHATUAMMK: CTENEHb YNCNA, TOrApUdM
4KMCNa; YMEHWE BBIMOHATL BbIYUCIEHNE 3HAYEHWNI U
npeo6pa3oBaHNA BbIPAXKEHWUI CO CTENEHAMM U Norapudmamu,
npeo6pa3oBaHns APOOHO-PALMOHANBHBIX BbIPaXKeHU;

- YMeTb ONEepUpPOBaTb NOHATUAMMU: paLMOHANbHbIE,
MppaLMOHanbHble, NOKa3aTeNbHbIE, CTENEHHbIE, NOrapudMuyecKue,
TPUTOHOMETPUYECKUE YPABHEHUSA U HEPABEHCTBA, UX CUCTEMBI;

- YMeTb ONEepMpoBaTh NOHATUAMU: PYHKLUSA, HENPEPbIBHAS
(yHKLMSA, NPOU3BOAHASA, NEPBO0OPA3HAsA, ONPEAeNeHHbI
WHTErpas; yMeH1e HaXOLUTb NPON3BOJHbIE INEMEHTAPHBbIX
(YHKLMIA, NCNONb3YA CMPABOYHbLIE MAaTEPUANbI; UCCNEL0BATh B
NPOCTeRWMX cNy4anx GyHKLUUM HA MOHOTOHHOCTb, HAXOANTb
HanGoNblINE N HAUMEHbLINE 3HAYEHNS DYHKLUUI; CTPOUTL rpadnKm
MHOrOY/IEHOB C UCMONb30BAHUEM annapaTa MaTeMaTUYECKOro
aHan13a; NPUMEHATb NPOU3BOLHYIO MPYU PelleHnm 3aaay Ha

' YKa3blBaAlOTCS JIMYHOCTHBIE M MeTanpeaMeTHble pesynbtatsl 3 ®T0C COO (B nocneaHeit pegakuum ot 12.08.2022) B oTrnaronsHoi gopme, hopmupyemble 06weobpa3zoBartensHoi

AUCLUMNINHON

? AucumnnnHapHeie (NPeAMeTHbIE) Pe3ysibTaThl YKa3blBAKOTCA B COOTBETCTBUN C UX NOMHLIM nepedHem o ®TOC COO (B nocnepHeit pegakuumm ot 12.08.2022)




onpefensTb LeAn LesTeNbHOCTH,
napameTpbl U KPUTEPUU UX [OCTUIKEHUS;

- BbIABNATb 3aKOHOMEPHOCTU W MpPOTMBOPEYUs B
paccMaTpUBAEMbIX SBNEHUAX;

- BHOCUTb KOPPEKTUBbI B A€ATENbHOCTb, OLEHMBATh
COOTBETCTBUE Pe3y/bTaToB LieNsiM, OLEHNBATb PUCKM
nocnepcTBUi [eATeNbHOCTY;

- pa3BMBaTb KPeaTMBHOE MbIWIEHUE NPU PELIeHUM
KU3HEHHbIX Npo6aem

6) 6a30Bble uccnefoBaTeNbCKUE LEACTBUA:

- BNajeTb HaBblKaMu y4yebHO-UCCNeL0BATENbCKOI 1

NPOEKTHO! AeATeNbHOCTM, HaBbIKAMW paspelleHus
npobnem;
BbIABNATb MPUUYUHHO-CNEACTBEHHbIE CBA3U U
aKTyanu3upoBaTb 3afavy, BbIABMraTb runoTesy ee
pelleHns, HaXxoaUTb apryMeHTbl Afs A0Ka3aTe/bCTBa
CBOMX yTBEepXAeHWl, 3ajaBaTb NapaMeTpbl U
KpUTepum pelieHus;

- aHanM3MpoBaTb MOJyYEeHHble B XOfE PpeleHus
33afla4u  pe3ynbTaThl, KPUTUYECKM OLEHMBATb UX
[10CTOBEPHOCTb, NPOrHO3MPOBaTh U3MEHEHUE B HOBBIX
YCNOBUSAX;

-- YMeTb NepeHOCUTb 3HAHWUA B NO3HABATENbHYIO U
NPaKTUYECKYI0 06N1aCTU KU3HE[EATENbHOCTY;

3a[laBaTb

- YMeTb MHTErpupoBaTb 3HAHWUA U3  Pa3HbIX
npeaMeTHbIX obnacreit;
- BblABUraTb  HOBblE  upeu,  npepnarath

OpPUTUHANbHbIE NOAXOAbl N PELIEHNA;

[IBMXKEHME; pelaTb NPaKTUKO-0pUEHTUPOBAHHbIE 3aa4M HA
HanGoNbLINE N HAUMEHbLINE 3HAYEHUS, HA HAXOXAEHME NYTH,
CKOPOCTU U YCKOPEHUS;

- YMeTb ONEepMpPOoBaTh NOHATUAMU: paLMoHaNbHas HYyHKLKS,
nokasatefnbHas GyHKLKSA, cTeneHHas dhyHKLMA, norapudmuyeckas
(yHKUMSA, TPUroHOMeTpuyeckne GyHKLMUM, o6paTHbie DyHKLUK;
yMEHWe CTPOUTL rpaduKM U3yYeHHbIX DYHKLMIA, MCNONb30BaTh
rpacmKu Npu M3y4yeHMn NPOLLECCOB M 3aBUCUMOCTENA, NPU pPeLIEeHNUM
3afay M3 [pyrux yyebHbIX NpeaMeToB U 3afay U3 PeasbHOM XKU3HU;
BblpaXkaTb GOPMyNaMu 3aBUCUMOCTN MeXAY BETNYUHAMY;

- YMeTb pellaTh TEKCTOBbIE 3afa4uu pa3HblX TUMOB (B TOM YUC/e
Ha NPOLEHTbI, JOIN W YaCTK, Ha AABUKEHME, PabOTY, CTOMMOCTb
TOBAPOB U YCAYT, HANOTK, 3aAa4n 13 061aCTh yNpaBieHUs TMYHBIMU
U cemeliHbIMM DMHAHCAMM); COCTABNATb BblPAXKEHUS, YPaBHEHMUS,
HEepaBEHCTBA M UX CUCTEMbI MO YCOBUIO 3aAauu, UCCNefoBaTh
MoJlyYeHHOE pelleHne U OLeHNBaTb NPaBLONOA0OHOCTb
pe3ynbTaTos;

- YMETb ONEepUpPOoBaTb MOHATUAMU: CPeaHEe apudMeTUyecKoe,
Me[MaHa, Hanbosblee U HAUMeHbLIEEe 3HaYeHUs, pa3max,
amcnepcus, CTaHAAPTHOE OTKIOHEHME YNCTI0BOTrO Habopa; ymeHue
W3BNeKaTb, MHTEPNPETUPOBATL MH(OPMALMIO, NPEACTABIEHHYIO B
Tabnuuax, Ha guarpammax, rpadukax, oTpaxarolyo CBOWCTBa
peanbHbIX NPOLLECCOB U ABNEHWUN; NPEeACTaBAATL MHDOPMALMIO C
noMoLLblo TabNUL, M AMArpaMM; UCCNEL0BATb CTaTUCTUYECKUE
[laHHbIE, B TOM YMCNE C NPUMEHEHUEM TPpadUYecKUX METOA0B U
371EKTPOHHbIX CPEACTB;

- YMeTb ONEepMPOBaTb NOHATUAMMU: C/IyYaiiHbIA ONbIT U CyYaitHoe
COObITUE, BEPOATHOCTb CIYYANHOrO COOLITUS; YMEHWE BBIYUCNATD

BEPOATHOCTb C UCNONIb30BAHUNEM rpacbmqecxmx METOO0B;




1 CNOCOBHOCTb UX UCMO/Ib30BAHMA B NO3HABATENbLHOM NPUMEHATDL q)OpMyJ'IbI CNOXEHUA U YMHOXKEHNA BepOﬂTHOCTEﬁ,

1 coumanbHow NpakTuke

KOMOUHaTOpPHble haKTbl U HOPMYJbI NPU pelieHnn 3a8ay;
OLLEHWBATb BEPOATHOCTU peasibHbIX COObITUIA; 3HAKOMCTBO CO
CNYYaHbIMW BEIMYUHAMU; YMEHWE NPUBOAUTL NPUMEPBI
NPOSBNEHNA 3aKOHA OONbLINX YNCEN B NPUPOLHBIX 1
00LLECTBEHHbIX SBIEHUAX;

- YMeTb ONEepUPOBaTb NOHATUAMMU: TOUYKA, NPAMAs, NNOCKOCT,
NPOCTPAHCTBO, ABYrPAHHBIN Yro, CKpewuBaoLmecs npsamble,
napannenbHoCTb M NepneHANKYNAPHOCTb NPAMbIX U NIOCKOCTEN,
Yol Mexay NpsMbIMU, Yroa MEXAY NPAMOI U NNOCKOCTbIO, Yron
MeXnay NJ0CKOCTAMM, PACCTOSHME OT TOYKM O MIOCKOCTH,
PacCTOsHWUE MEXAY NPAMbIMU, PACCTOSHNUE MEXAY NNOCKOCTAMM;
yMEHWe UCNONb30BaThb NPK pelleHnn 3aa4 u3yyeHHble GakTbl 1
TeopeMbl NNaHUMETPUM; YMEHUE OLEHMBATL pa3Mepbl 0O6bEKTOB
OKpY}aloLWero Mupa;

- YMeTb ONEepUpPOBaTb NOHATUAMM: MHOFOrPAHHMK, CEYEHUE
MHOrOrpaHHu1Ka, Ky6, napannenenunea, npu3mMa, nupamuaa, gurypa
M NOBEPXHOCTb BPALLEHNS, LMANHAP, KOHYC, Wap, cdhepa, ceYeHns
(urypbl BpalleHus, NNOCKOCTb, Kacatowasncs cdepsl, LUAUHAPA,
KOHyCa, NAoWasb NOBEPXHOCTU NMMPAMUALI, NPU3MbI, KOHYCA,
UMAMHAPA, Nowwaab cdepbl, 06beM Ky6a, NpAMOYroibHOro
napannenenunena, nMpamuabl, NpU3Mbl, LUAUHAPA, KOHYCA, Wapa;
yMeHMe n306paxaTb MHOrOrpaHHMKN U NOBEPXHOCTU BPALLEHMSA, UX
CEYEHUS OT PYKU, C MOMOLLbIO YEPTEXHBIX MHCTPYMEHTOB U
371EKTPOHHbIX CPELCTB; YMEHWE PAcNo3HaBaTb CUMMETPHUIO B
NPOCTPAHCTBE; YMEHME pacno3HaBaTb NpaBUIbHbIE
MHOTOrpaHHUKY;

YyMETb ONepupoBaTh NOHATUAMU: ABUKEHUE B NPOCTPAHCTBE,

I'IOJJ,O6HbIe CbMprbI B NPOCTPAHCTBE; UCMON1b30BATb OTHOLWEHNE




nnouiagei nopepxHocTeit U 06bEMOB NOAOOHbLIX Uryp npu
peweHnmn 3agay;

- YMETb BbIYUCAATL FeOMETPUYECKUE BENNYUHBI (BIMHA, yron,
nnowagb, 06veM, NNowWaab NOBEPXHOCTH), UCMONb3YA U3YYEHHble
hopMyNbl U METOABI;

- yMeTb ONepupoBaTb NOHATUAMK: NPAMOYrONbHAA CUCTEMA
KOOPAMHAT, KOOPAMHATbl TOYKMW, BEKTOP, KOOPAMHATbI BEKTOPA,
CKanApHOe Npou3BeAeHue, yroi Mexay BeKTopamu, CyMma
BEKTOPOB, NpoM3BefeHNe BEKTOpa Ha YNC0; HAXOAUTb C MOMOLLbIO
M3y4YeHHbIX HOPMYN KOOPAMHATLI CepeAnHbl 0Tpe3Ka, pacCcTosHue
Mexay ABYMA TOYKAMU;

-yMeTb BblOMPaTh NOAXOAALMIA U3YYEHHbIN METO, ANS peLleHNS
3aauM, pacno3HaBaTbh MaTeMaTuyeckme dhakTbl U MaTeMaTMyeckme
MOAENN B NPUPOAHbBIX U 0OWECTBEHHbIX ABNEHUAX, B UCKYCCTBE;
YMeHWe NpMBOLUTL MPUMEPbLI MAaTEMATUUYECKUX OTKPbITUN
POCCUICKOWN M MUPOBON MAaTeMaTUYECKON HAayKK

0K 02. Ncnonb3oBatb
COBpEMEeHHble CpeacTBa
NOMCKa, aHanM3a u
WHTepnpeTauuu nHdopmaumu,
N MHDOPMALMOHHbIE
TEXHONOTUW ANA BbINONHEHUS
3afay npodeccuoHanbHoOM
NeATeNIbHOCTY

B 06/1aCTV LEHHOCTW HAYYHOTO NO3HAHUS:
-C(hOPMMUPOBAHHOCTb MWUpPOBO33pPEHMS,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKu M 06WeCcTBEHHOW NPAKTUKK, OCHOBAHHOrO Ha
vanore KynbTyp, CNOCOOGCTBYIOWErO OCO3HAHUIO
CBOEro MecTa B NOJUKY/IbTYPHOM MUPE;

- COBEpLWEHCTBOBAHME N3bIKOBOW M YUTATEbCKOM
KyNbTypbl Kak CpefcTBa B3aMMOAENCTBUS MEXAY
NTI0ABMU U NO3HAHWA MUPA;

- 0CO3HAHME LEHHOCTM Hay4yHON [JesTeNbHOCTH
FOTOBHOCTb OCYLLECTBAATH NPOEKTHYIO "
nccnenoBaTenbCKyio AesTeNbHOCT MHANBUAYANBHO U

- yMeTb OMepupoBaTb MOHATUAMU: PpaLMOHaNbHas YHKLKS,
nokasartesibHaf QyHKUMA, cTeneHHas GyHKUMA, norapudmuyeckas
(byHKUMA, TpUroHOMeTpuyeckne (yHKLUKUKM, 06OpaTHble hyHKLUK;
yMeHWe CTPOUTb rpaduKu M3yyeHHbIX (YHKLMIA, MCNONb30BaTh
rpauKn nNpu U3y4yeHUn NpoLLEccoB U 3aBUCUMOCTEN, NPU PELIEHUN
3a/iay M3 Apyrux y4ebHbIX NPeAMETOB U 3afay U3 peanbHO KU3HU;
BblpaxkaTb GOPMyNaMu 3aBUCUMOCTN MeXAY BENNYMHAMY;

- yMeTb OnepupoBaTb MOHATUAMU: TOXAECTBO, TOXAECTBEHHOE
npeobpa3oBaHue, ypaBHeHWE, HEPABEHCTBO, CUCTEMA YPABHEHMUI
HepaBeHCTB, PaBHOCUIbHOCTb YPABHEHWN, HEPABEHCTB U CUCTEM,
paluWOoHanbHble, MPpaLuoOHanbHble, MOKa3aTeNbHble, CTENeHHble,
norapummnyeckne, TPUroHOMeTpUYECKNe ypaBHeHUsA, HEPaBEHCTBA

B rpynne.

U CUCTEMDI; YMETb pellaTb YpaBHEHUA, HEPABEHCTBA U CUCTEMbI C
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Osnapexue YHWUBEPCaNbHbIMU y4ebHbIMM
No3HaBaTe/IbHbIMU LENCTBUAMMK:

B) paboTa c uH(popmaumeii:

- BNajeTb HaBblKaMU MOJyYEHUA MHGOpMALUM U3
WCTOYHMKOB  Pa3HbIX  TUMOB,  CAMOCTOATENbHO
OCYLLECTBAATL MOMCK, aHANM3, CUCTeMaTU3auuio U
WHTepnpeTaumio MHGOpPMaLMN PasNUYHbIX BULOB U
bopm npeacTaBneHus;

- CO3[1aBaTb TEKCTbI B Pa3NNYHbIX hOpMaTax C y4eToM
Ha3HayeHus MHGOPMALMM U LENeBoW ayauTOpuUMU,
BbIOMpas onTuManbHyto GopMy NpPeAcTaBieHUs U

BU3yanu3auuu;
- OlEeHMBATb  [OCTOBEPHOCTb,  JIETUTUMHOCTb
uHdopMauuKM, ee COOTBETCTBME MNPABOBbIM U
MOPa/ibHO-3TUYECKUM HOpMAM;

- MCNoNb30BaTb CPEACTBA WUH(OPMALUOHHBIX K
KOMMYHWMKALUMOHHbIX ~ TEXHOMOTWIA B peleHnu
KOTHUTUBHBIX, KOMMYHWKATUBHBbIX "
OpraHu3alUMOoHHbIX  3agay C  cobnogeHnem
TpeboBaHUA 3ProHOMUKM, TEXHUKM 6Ge30nacHoOCTH,
TUTUEHbl,  pecypcocbepexeHus,  NpaBoBbIX K
3TUYECKMX  HOPM,  HOpM MHGOPMaLMOHHO
6e3onacHoCTu;

- BNAfieTb HABbIKAMM PACMO3HABAHWUA U 3alUUTbI
nHdopmaumy,  MHGOPMALMOHHON  Ge30macHOCTH
MYHOCTH

NOMOLLbIO Pa3IMYHbIX NPUEMOB; pellaTb YPaBHEHUs, HEPABEHCTBA U
CUCTEMbl C MAapaMeTPOM; NMPUMEHATb YPaBHEHUS, HEPABEHCTBA, UX
CACTEMbl [ANA pelleHMs MaTeMaTUYeCcKMX 3ajay UM 3ajay u3
pa3/IMYHbIX 061aCTeil HAyKW U peanbHON XU3HU;

yMeTb CBOOOAHO ONepupoBaTb  MOHATUAMU:  [BUXKEHMUE)
napanfenbHbll  NepeHoC, CUMMETPUS Ha MNJOCKOCTM U B
NPOCTPAHCTBE, NOBOPOT, npeobpa3oBaHue MOAOOMsA, MNOAOOHbIE
(burypel; yMeTb pacno3HaBaTh paBHble U NOLOOHbIE BUrYpPLI, B TOM
4ucie B MPUPOLE, UCKYCCTBE, apXUTEKTYpPE; YMETb WMCMOJb30BaTh
reOMeTpUYEeCcKMne OTHOLWEHNS, HAXOAUTb FEOMETPUYECKME BETUYNHBI
(BnuHa, yron, nnowagb, 06bEM) NMpW pelweHUn 3agad U3 pyrux
y4eOHbIX TPeMETOB M U3 PEaNbHOI XKU3HM




OK 03. NnaHupoBsatsb u
peanu3oBbIBaTb COOCTBEHHOE
npoceccnoHanbHoe u
MMYHOCTHOE pa3BuTHe,
npeanpuHMMaTENbCKYI0
NeATeNbHOCTb B
npoceccroHanbHom chepe,
MCMONb30BaTh 3HAHWA NO
thMHAHCOBOW rPaMOTHOCTH B
Pa3NNYHbIX XU3HEHHbIX
cUTyaumax

B 061acTV JyXOBHO-HPABCTBEHHOIO BOCNMUTAHUA:

-- c(OPMUPOBAHHOCTb HPABCTBEHHOrO CO3HAHMA
3TUYECKOro NoBefeHus;

- CNOCOOHOCTb OLEHMBATb CUTyaLMIO M NPUHUMATb
0CO3HaHHble peleHuns, OPUEHTUPYSACh HA MOPaNbHO-
HPABCTBEHHbIE HOPMbI U LLEHHOCTH;

- O0CO3HaHWe JIMYHOTO BKNAfja B
ycToiiunBoro byayuero;

nocTpoeHune

- yMeTb onepupoBaThb NOHATUAMU: pauMoHanbHble,
WppaLMOHanbHble, NOKa3aTeNbHbIE, CTENEHHbIE, Torapupmuyeckne,
TPUTOHOMETPUYECKME YPABHEHUSA U HEPABEHCTBA, UX CUCTEMBI;
YyMETb OMNEpUpoBaTb MOHATUAMU: MHOTOTPAHHUK, CeyeHue
MHOrOrpaHHuMKa, Kyb, napannenenunes, npu3ma, nupamuaa, hurypa
W NOBEPXHOCTb BPAWEHMUSA, LMIUHAP, KOHYC, Wap, chepa, ceyeHus
burypbl BpaweHus, NNOCKOCTb, Kacawwascs cdepbl, UUAMHAPA,
KOHyCa, MNOWaab MOBEPXHOCTM NUPaMUAbl, MNPU3MbI, KOHYCa,

- OTBETCTBEHHOE OTHOWEHWEe K CBOMM POAUTENAM U
(vnun) ApyrMM YneHam cembM, CO3[AHMIO CeMbU HA
OCHOBE 0CO3HAHHOIO NPUHATUA LLEHHOCTEN CeMeinHoM
)KU3HM B COOTBETCTBUM C TpaguLMAMU HAPOAOB
Poccuu;
OsnageHue
encTBUAMM:
a) camoopraHu3aumsa:

VHUBEpPCa/bHbIMU PeryiAaTuBHbIMU

UMAMHAPA, naowagb cdepsl, 06beM Ky6a, NPSMOYrofbHOro
napannenenunena, NUpamuibl, NpU3Mbl, LUMINHAPA, KOHYCA, Wapa;
yMeHMe 1306paxaTb MHOTOrPaHHUKM U MOBEPXHOCTU BPALLEHUS, UX
CEeYEHMst OT pyKM, C MOMOULbIO YEPTEXHbIX MHCTPYMEHTOB M
3/IEKTPOHHbIX CPEACTB; yMeTb pacrno3HasaTb CUMMETPUIO B
NPOCTPAHCTBE; YMETb PACMO3HABATh NPABUIbHLIE MHOTOTPAHHUKK;
- yYMeTb OMEepupoBaTb MOHATUAMM: MNPAMOYrONbHAsA CUCTEMA
KOOPAWHAT, KOOPAMHATHI TOYKW, BEKTOP, KOOPAMHATHI BEKTOPA,

- CaMOCTOATENbHO OCYLeCTBAATb MO3HABATE/bHYIO
[eATeNbHOCTb, BbIABAATL NpoOJEMbl, CTaBUTb W
cdbopmynnpoBaTh COOCTBEHHbIE 3agaun B
0Opa3oBaTeNibHOW  [EATENbHOCTU U XKU3HEHHbIX
CUTyaumsx;

- CaMOCTOATENIbHO COCTaBAATb MNAH  peleHus
npobnembl C y4YeTOM WMEWIWMUXCA  Pecypcos,
COOCTBEHHBIX BO3MOXHOCTE U NPEANOYTEHMIA;

- [1aBaTb OLIEHKY HOBBIM CUTYaLUAM;

cnoco6cTBoBaTh  (HOPMUPOBAHUID U MPOABAEHMIO
WAPOKOW 3pyaMuUMM B pasHbiX 006/1acTAX 3HAHWMIA
NOCTOSAHHO MOBbIWATL CBOW 06pa3oBaTeNbHbIN U

CKanspHOe NpOWU3BEflEHUE, VYroN MeXAy BEKTOpaMu, CyMmMa
BEKTOPOB, NPOM3BeJeHNe BEKTOPA HA YNCIO0; HAXOAUTL C MOMOLLbHO
M3y4YeHHbIX HOPMYN KOOPAWHATHI CEpPefUHbl OTpe3Ka, PacCcToAHUE
MeX Ay ABYMS TOUKaMK

KYNbTYPHbI/A YPOBEHb;
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6) CAMOKOHTPOb:

MCnonb3oBaTb nNpuembl pednekcun AN OLEHKU
CUTyaLuK, BbIGOpPa BEPHOrO pelleHus;

yMeTb OLEHMBAaTb PUCKM U CBOEBPEMEHHO
NPUHMMATb PELIEHUSA MO UX CHUKEHMIO;

B) 3MOLMOHANbHBIA  MHTENNEKT, NpeAnonaraloLnii
c(hOpMUPOBAHHOCTb:

BHYTPEHHEN MOTMBALMM, BKOYAKOLWEN CTPEMIEHNE K
NOCTVMXKEHUI0O  Uenu M yCcrnexy,  ONTUMU3M,
MHULMATUBHOCTb, YMEeHWEe [eilCTBOBATb, UCXOAA W3
CBOWX BO3MOXHOCTEN;

- 3MMaTUK, BKIOYAKOIWEN CMOCOOHOCTL MOHUMATH)
IMOLMOHANbHOE COCTOSIHUE [pYruX, Y4YWUTbiBaTb €ro
Npu OCYWeECTBNEHNM KOMMYHMKALMK, COCOBHOCTDL K
COYYBCTBMIO U COMEPEXUBAHMIO;

- COUMAnbHbIX HAaBbIKOB, BKJIOYAIOUUX CMOCOOHOCTH)

BbICTPauMBaTb OTHOWEHUA C  APYrUMU  JIOLbMU,
3a60TUTbCA, NPOABAATL WHTEpeC U  paspewathb
KOHDAUKTBI
0K 04. IddekTnsHO FOTOBHOCTb K CaMOPa3BUTUI, CaMOCTOATENbHOCTU U- YMETb ONEepUpoBaTh MOHATUAMMU: CAyYalHbIA ONbIT U Cly4YanHoe
B3aMMOAeiCTBOBaTh U paboTaTblcamoonpeneneHuio; COObITUE, BEPOATHOCTb C/IyYaiHOTO COObITUSA; YMETb BbIYUCAATH

B KOJITIEKTUBE N KOMaH[e

-0B/lafieHne HaBblkaMu y4ebHO-MCCNen0BaTeNbCKOM
MPOEKTHOMN M COLMANLHON AeATENLHOCTH;

OBnapfeHne yHMBEPCANbHBIMM KOMMYHUKATUBHbIMMI
nencTBuaAMu:

6) COBMECTHAs AeATeNbHOCTb:

NOHMMATb W UCMNONb30BaTb  NpeuMyLiecTBa
KOMaHLHOM W MHAWBUAYANbHON paboThl;

BEPOATHOCTb C UCNONb30BAHNEM rPAacUYECKUX METOAOB; MPUMEHAT
(hOpMyNbl CNOXKEHUS U YMHOXKEHUS BEPOSTHOCTEN, KOMOMHATOPHBbIE
hakTbl U HOpPMYNbI NpU peleHnn 3afay; OLEHWUBaTb BEPOATHOCTY
peanbHbiX COOBbITUI; 3HAKOMCTBO CO CNYYaWHbLIMKU BEMYUHAMM;
yMeHWe NPUBOANTb MPUMEPbI MPOABIEHUS 3aKOHA 6ObLINX YUCEN B
NPUPOLHbIX U 0OLECTBEHHbIX ABNEHUSX;

- yMeTb CBOOOJHO ONEpUpoBaTb MOHATUAMMW: CTEMeHb C LENbiM

NOoKa3ateneMm, KOpPEHb HaTypaanoﬁ cteneHu, CcteneHb (
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NPUHMMATL LEAn COBMECTHOW [eATeNbHOCTU
OpraHW30BbIBaTb U KOOPAUHWUPOBATb AENCTBUA NO ee
NOCTUXKEHMIO: COCTaBNATb nnaH AEeCTBUN
pacnpegenaTb poAuM C y4eTOM MHEHWUN YYaCTHUKOB
006CyXAaTb pe3ynbTaTbl COBMECTHOM PaboThl;

- KOOPAMHMUPOBATb M BbINONHATL PaboTy B YyCNOBUAX
peanbHoro, BUPTYaNbHOrO W KOMOWHMPOBAHHOIO
B3aMMOLeNcTeus;

OCYWeCTBAATb  MO3UTUBHOE  CTpaTernyeckoe
noBefeHWe B PasAUYHbIX CUTyaLMUAX, NPOABAATH
TBOPYECTBO U BOOOpAXKEHUE, ObiTb MHULIMATUBHBIM.
OsnapeHune YHUBEpPCaNbHbIMU peryasaTUBHbIMMI
encTBUAMM:

r) NpuHATUE cebs u Apyrux nopei:

- NPUHUMATb MOTUBbI U APrYMEHTbI APYruX NIO4EN NPy
aHanu3e pe3ynbTaToB AEeATENIbHOCTH;

- NpU3HaBaTb CBOE NMPaBO W NPaBO APYrux nojen Ha
OlWNOKK;

- pa3BKBaTb CNOCOOHOCTb MOHMMATb MUP C MO3MLUK
pyroro yenoseka

pauMOHANbHbIM  MOKas3aTefneMm, CTeneHb C  [AeNUCTBUTENbHbIM
(BelecTBEHHbIM) NOKa3aTeNeM, 1orapudm Ynucna, CUHYC, KOCUHYC
TaHreHC NPOWN3BOJILHOIO YNCNA;

- yMeTb CBOOOJHO ONEepupoBaTb NOHATUAMU: TpaduK GyHKLUK,
o6paTtHas GyHKUWA, KOMNO3ULUA (YHKLWIA, NUHedHas (yHKUKS,

KBagpatTuyHas  GyHKUMA, CTeneHHas  QYHKUMA C  LenbiM
nokasateneM,  TpUroHomeTpuyeckue  dyHKUMM,  obpaTHble
TPUroHOMeTpuyeckue byHKUMNY, nokasartesibHas "
norapudmmuyeckas dyHKUUK; yMeTb CTPOUTb rpadukm dyHKLUNA,

BbIMOHATL NpeobpazoBaHus rpacdukos hyHKLUMIA;
- YMeTb UCNO0Ab30BaTh rpadmMKkn dyHKLKUIA LA U3YYEeHUA NPOLEeCcCoB
W 3aBUCMMOCTEM NpU PpELWEeHWU 3ajay M3 [pyrux yyebHbIX

NpeLMeToB W W3 peanbHO XWU3HUM; BbipaxaTb GopMynamu
3aBUCMMOCTU MeXJY BeMYMHAMU;

- cBOOOAHO onepupoBaTb MOHATUAMU: YETHOCTb (YHKLUMK,
nepuoauYHOCTL hyHKLMK, OrpaHUYeHHOCTb byHKUMH,

MOHOTOHHOCTb (DYHKLMKM, 3KCTpeMyM yHKUMK, Haubonbluee u
HaMMeHblUee 3HaYeHMA PYHKLMM Ha MPOMEXYTKE; YMeTb NPOBOAMUTH)
nccneposaHue yHKLUK;

- yMeTb UCMONb30BaTb CBOMNCTBA U rpadMku QYHKLKUN AA pelueHns
YpaBHEHWI, HepaBeHCTB M 3afay C napameTpamu; M3obpaxatb Ha
KOOpPAWHATHOM MJOCKOCTM MHOXeCTBa pelWeHun YypaBHEHUNR,
HEepPaBEHCTB U UX CUCTEM

OK 05. OcywecTBasaTb YCTHYIO U
MUCbMEHHYI0 KOMMYHUKAL IO
Ha rocyfapCTBEHHOM fi3blKe
Poccuiickoit Pefepaymu ¢
y4yeToM ocobeHHOCTeN

B 061aCTM 3CTETUYECKOrO BOCMMUTAHUSA:

6bITa, HAy4YHOro U TeEXHNYECKOro TBOpYeCTBa, CNOPTA
TpyAa u O6LI.|,€CTB€HHbIX OTHOLIEHWNA;
- CNocoOHOCTb BOCNPUHUMATb pPa3nUYHbIE BUADI

- 3CTETUYECKOE OTHOWEHUE K MUPY, BKNKOYAA ICTETUKYMEANAHA,

- yMeTb OMNepupoBaTb MOHATUAMU: CpefHee apudMeTUYecKoe,
Haubonbluee W HAMMeHblUee 3HAYEHUs, Ppa3max,
Mcnepcus, CTaHAAPTHOE OTKIOHEHUE YUCNOBOrO Habopa; ymeHue
W3BNEKaTb, MHTEPNpPETUPOBaTb MH(OPMALMIO, NMPEACTABNEHHYIO B
Tabnuuax, Ha pAuarpammax, rpadukax, OTpaXalwlylw CBOWCTBA

UCKYCCTBa, Tpaamunn n TBOpYECTBO CBOEro U Apyrux

peanbHbIX NpouUeccoB U ABNEHUN; npeacTasnidaTb VIHCbOpMaLI,I/IIO C
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COUMNANbHOTO U KYyNIbTYPHOTO
KOHTEKCTA

HapoAoB, OlYlWATb 3MOLMOHANbHOE BO3AeNCTBUE
MCKYCCTBA;

- yOeX[OEHHOCTb B 3HAYMMOCTM [N JIMYHOCTU U
o0lecTBa OTEYECTBEHHOTO M MUPOBOr0 MCKYyCCTBa
3THUYECKUX KYNbTYPHbIX TPAAWULMIA U HAPOAHOTO

TBOPYECTBA;
- FTOTOBHOCTb K CaMOBbIpaXe€HWD B Pa3HblX BUAAX
UCKYCCTBa, CTpeMmneHune npoABNATb KayeCTBa

TBOPYECKOW TNYHOCTK;

OBnageHne yHMBEPCANbHBIMU KOMMYHUKATUBHbIMMI
encTBUAMM:

a) obueHme:

- OCYWeCTBNATb KOMMYHMKaUMM BO BCex cdepax
KU3HW;

- pacno3HaBaTb HeBepbanbHble CpeacTBa 06LIeHMA,
MOHUMaTb 3HayeHune COLMaANbHbIX 3HaKOoB,
pacno3HaBaTb NpefnoChiIKU KOHDAUKTHBIX CUTYyaLUN
U CMArYaTb KOHDUKTDI;

- Pa3BEpHYTO M NOFMYHO M3NaraTb CBOK TOUKY 3peHus
C UCNONb30BAaHMEM A3bIKOBbIX CPEACTB

nomoliblo Tabnuy W AMarpaMmMm; WCCNeAoBaTb CTaTUCTUYECKME
[laHHble, B TOM 4uUCNe C NpUMEHeHUeM rpaduyeckux MeTofoB U
371EKTPOHHbIX CPEACTB;

YyMETb OMEpUPOBATb MOHATUAMMW: TOYKA, NpsAMas, NAOCKOCTb,
NPOCTPAHCTBO, ABYrpaHHbIA Yrof, CKpelwuBalowmecs npsmble,
napannenbHoCTb M NepneHAUKYAAPHOCTb MPAMbIX U MAOCKOCTei,
Yroil Mexay NpsMbIMU, YroN MeXay npsMoi U NNOCKOCTbIO, Yron
MeXay MNNOCKOCTAMM, pacCTOsiHUE OT TOYKM [0 MNAOCKOCTH,
pacCTofHNE MEXAY NPAMbIMU, PACCTOSHWUE MEXAY NNOCKOCTAMM;

- YMETb WUCMONb30BaTb NPU peleHnn 3agad U3yyeHHble akTbl U
TEOpeMbl MJAHUMETPUN; YMEHMEe OLEHUBATb pa3mMepbl OOBLEKTOB
OKpyXatoWwero Mupa

OK 06. Npoasnate rpaxaaHcKo-
NaTpUoTUYECKYI0 NO3MLMIO,
[IlEMOHCTPUPOBAaTb OCO3HAHHOE
noBefeHNe Ha OCHOBe
TPaAWLMOHHbIX
06LeyenoBeYeCcKUX LLeHHOCTel,
B TOM YuCNe C y4yeToMm
rapmMoHM3aumu

0CO3HaHue 06y‘-la}0LL|,MMI/IC5-I
Fpa)K,U,aHCKOﬁ UMAEHTUYHOCTHU;
- UeneHanpaBneHHOe pa3BuTune BHyTDEHHeVI nosnuun

POCCUICKOW

- YMeTb pelaTb TEKCTOBbIE 3afja4M pasHbiX TUMOB (B TOM YKCie HA
NPOLEHTHI, O M 4aCTU, Ha ABUXKEHUe, paboTy, CTOMMOCTb TOBApOB
W yCnyr, Hanoru, 3agauum U3 061acTU ynpaBneHUs JIUYHBIMU W
ceMelHbIMU (DUHAHCAMK); COCTaBAATb BbIPAXKEHUS, YPaBHEHUS,
HepaBeHCTBA WM UX CUCTEMbl MO YCNOBMIO 33f[ayu, UCCNEfOBaTH

MOJlyYyeHHOE  peleHne W OLuEeHWBATb  NPABAOMNOAOOHOCTH)
pe3ynbTaTos;

- *ymerb 0nepupoBaTb OHATUAMN. OINPELENEHNE, AKCHOMA,
Teopema,  CAE4CTBME,  CBOVICTBO,  NPU3HAK,  [OKA3aTe/IbCTBO,

DaBHOCH/IbHBIE QOPMYSINPOBKY, YMETH POPMYINPOBATL 0OPATHOE U

MEXHALWOHAaNbHbLIX U

IMYHOCTM  HA  OCHOBE  AYXOBHO-HPABCTBEHHbIX]
LeHHocTeir  HapomoB  Poccuitckont  Depepauymnu
NCTOPUYECKUX " HALMOHANbHO-KYNbTYPHbIX
Tpaguuuii, QopMMpOBaHME  CUCTEMbI  3HAYUMBIX
LLEHHOCTHO-CMbIC/TOBbIX yCTaHOBOK
QHTUKOPPYNLMUOHHOTO MUPOBO33pPeHNA
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MEXPeNurmo3Hbix OTHOLEHWIA,
NPUMEHATb CTaHAAPTbI
AHTUKOPPYNLMUOHHOIO
noBefeHus

NpaBOCO3HAHUA, 3K0N0rMyecKon KYNbTYpbl
CNOCOBHOCTM CTaBUTh uenm n CTpouTb XU3HEHHbIE
NnaHbl;

B yactu rpaxnaHCKoro BOCNUTaHuA:

- O0CO3HaHuMe CBOUX KOHCTUTYUMOHHbLIX nNpaB W
06ﬂ3aHHOCTEI7I, yBaXeHWe 3aKOHa 1N npaBonopAanKa;

- NpUHATUE  TPAZUUMOHHBIX  HALMOHANbHBIX
00LeyenoBeYeckux TYMaHUCTUYECKMX "
NeMOKpaTUYeCKUX LLeHHOCTEN;

- rOTOBHOCTb NPOTUBOCTOATb nneonoruu
IKCTPEMU3M3, HaLMOHANM3Ma, kceHothobuu,
OUCKPUMMUHALMKM N0  COLMANbHbIM, PEAUTNO3HbIM,

pacoBbIM, HALMOHANbHbLIM NPU3HAKaM;
- TOTOBHOCTb BECTW COBMECTHYI [eATeNbHOCTb B
WHTepecax rpaxpAaHckoro obuecTsa, y4acTBoBaTh B
CaMoynpaBieHuH B 061Weobpa3oBaTeNbHOIA
OpraHu3auuu n AeTCKo-IoHOWeCKUX OpraHn3aumax;

- yMeHMe B3aMMOAeNCTBOBATb C COLMANbHBIMY
WHCTUTYTaMU B COOTBETCTBUM C WX (PYHKUUAMU U
Ha3HayeHuneMm;

- TOTOBHOCTb K TYMaHWUTApHOW W BOJIOHTEPCKOW
neATeNbHOCTH;

NaTpMOTUYECKOro BOCAUTAHUA:

- CcOpMMUPOBAHHOCTb POCCUWCKOWM TpaXKLaHCKOW
WAEHTUYHOCTM, MNAaTPUOTM3MA, YBAXKEHWUA K CBOEMY
HapoAy, YyBCTBA OTBETCTBEHHOCTM nepep PopuHoi
ropAaoCTH 3a CBOW Kpail, cBot PofuHy, CBON A3bIK U
KYNbTYPY, npowsoe " HacToALee

MIPOTUBOIMO/IOKHOE — YTBEPKAEHNE, — MPUBOAUTL  [IPDUMEDLI U
KOHTDIPHUMEDSI, UCITOb30BATE METOL MATEMATUYECKON UHAYKUNH,
MPOBOANTE [OKA3ATENbHLIE PACCYKLEHUA PHU PELIEHUN 33[aY,
OL/€HUBATh JIOrNYECKYIO MPAaBUIbLHOCTb PACCYKAEHNH,

- * ymers CBOOOJHO 0NepupoBaTh MOHATUAMMU. OCTELOBATENbHOCTS,
apU@METHYECKAA  MPOrPECCHSA,  TEOMETPUYECKAA — ITPOrpPeccus,
OECKOHEYHO YObIBAKOLYaA TeOMETPUYECKAA POrPeccus; YMeTH
334aBarb  10CNEHOBATENbHOCTH, B TOM YUCIE C [1OMOLBI
DEKYDPEHTHBIX POPMYJI;

- *ymMeTb BbIOMPATH OAXO[AUYNA METOH ANA DPELIEHNA 33[a4N,

MTOHUMAHNE 3HAYUMOCTH MATEMATUKN B U3YHEHUN [PUPO[HBIX U
O6LYeCTBEHHbIX IPOLECCOB U ABJEHUH, YMETb pPACO3HABATH
MPOABIEHNE 3aKOHOB MAaTeMatuku B UCKYCCTBE, YMETb NPUBOANTH
MPUMEPBI  MATEMATUHECKUX OTKDLITUI POCCHICKON U  MUPOBOU
Maremarnyeckon Haykm

MHOTOHAUMOHAJIbHOrO0 HAapoaa Poccuu;
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- LUEHHOCTHOe OTHOWEHUe K TrOoCYyAapPCTBEHHbIM
CMMBOAAM, UCTOPMYECKOMY U NPUPOAHOMY HacNneauto
NaMATHUKAM,  Tpaguuuam HapoaoB Poccum
noCTMXeHMAM Poccum B Hayke, MCKYCCTBe, cnopTte
TEXHONOTUAX U TPYAE;

- UaeiHas yoexAeHHOCTb, TOTOBHOCTb K CIIYXXEHUIO U1
3awmte OTeyecTBa, OTBETCTBEHHOCTb 3a €ro CyAbOy;
OCBOEHHbIE obyvarowmmucs MeXnpeLMeTHble
MOHATUS W YHMBEpPCaNbHble y4yebOHble [AenCTBUS
(perynatusHble, Nno3HaBaTeNbHblE,
KOMMYHWKaTUBHbIE);

- CNOCOOHOCTb UX UCMONb30BAHUSA B NO3HABATE/IbHOM
" coumanbHOM npaKTuKe, FOTOBHOCTb K
CaMOCTOATE/IbHOMY MJIAHUPOBAHMIO U OCYLLECTBAEHUIO
yyebHOW  [eATeNnbHOCTH, OpraHuM3auuu y4ebHoro
COTPYAHMYECTBA C NefarornyecknmMm paboTHUKAMM U1
CBEpPCTHWKAMK, K  y4aCTMi0O B MOCTPOEHUM
WHAMBWAYANbHOW 06pa3oBaTeNbHOW TPAEKTOPUY;

- OBNlafieHune HaBblKaMn y4ebHO-NCCNe[0BaTENbCKOIA,
MPOEKTHOW MU COUNANbHON feATeNbHOCTH

OK 07. CopeincTtBoBath
COXpPaHeHWI0 OKpyXaloLwen
cpefibl, pecypcocbepexeHuto,
NPUMEHATb 3HaHUSA 00
M3MEHEHUWN KNUMAT],
NPUHLMUNLI BEPEXNNBOTO
NpoM3BOACTBA, 3 PEKTUBHO
NeNCTBOBATb B Ype3BblYaMHbIX
CUTyaLuax

- He nNpWHUMATb [AeACTBMA, NpPUHOCALLUE
OKpyKatoLlel cpene;

yMeTb  NpPOrHO3MpoBaTh
3KONOrMYyeckne nocieacTeus
nencTBuiA, NpefoTBpaWaTh UX;
- pacWMpuUTb ONbIT [LEeATEeNbHOCTU 3KONOTUYECKOW
HanpaBNEHHOCTK;

Bpen

He6J'IaI'OI'IpMFITH bl€)
npeanpuHUMaeMbIX

YyMETb OMEpUpPOBaTb MOHATUAMU: QYHKUMSA, HenpepbiBHAs
(yHKLMSA, NpON3BOSHAS, NepBOOOPa3Has, ONpeaeneHHbI MHTerpan;
YMETb HAXOANTb NPOU3BOAHbIE 3IEMEHTAPHBIX PYHKLMUIA, UCNONb3YA
CNpaBoOYHble MaTepuanbl; WUCCNeAoBaTb B MPOCTENWMX Cyyasx
(YHKLMM Ha MOHOTOHHOCTb, HAXOANUTb HAUGONbLIME U HAUMEHbLINE
3HaYeHUs  QYHKUMA;  CTPOUTb  rpadMKM  MHOTOYNEHOB
MCNONb30BAHMEM annapaTa MaTEMATUYECKOTO aHaNM3a; NPUMEHSTH)
NPOM3BOAHYIO NpM pelWeHUW 3afady Ha [ABUKEHME; pelaTh)

NPaKTUKO-OPUEHTUPOBAHHbLIE 3afayvun Ha HanbonbLmne 7

15



- pa3pabatbiBaTh NNaH peweHns Npobaembl C yYeTOMHAUMEHbLIME 3HAYEHUS, HAa HAXOXAeHUe MNyTW, CKOpOCTU U
aHanmsa nmeroLmxca MaTepuanbHbIX UyCKopeHus;

HemaTepuanbHbIX pecypcos; - YMeTb OnepupoBaTb MNOHATUAMU: ABUXKEHUWE B NPOCTPAHCTBE,
- OCYWeCTBNATb LiefieHanpaB/ieHHbI MOUCK nepeHocanogobHble durypel B NpPOCTPaHCTBE; WMCMOMb30BaTbh OTHOLWEHMWE
CpencTB U cnocoboB AeiicTeua B npodeccrMoHanbHyoNnowaaedr noBepxHocTed M 006bEMOB MOAOOHBIX GUryp npu
cpeay; peweHnn 3apay;

- YMeTb MEepeHOCUTb 3HAHWS B MO3HABATENbHYI W- YMETb BbIYUCAATb FEOMETpPUYECKME BenuuuHbl (ANWHA, yron,
NpPaKTUYeCKyo 06NacTy XKU3HEAeaTeNbHOCTY; nnowagb, 06veM, niowanb NOBEPXHOCTM), UCMONb3YA M3YYEHHble
- npepjiaratb HOBble MPOEKThbl, OLEeHWBaTb upaeu clhopMynbl U METOAbI

MoO3MLMN HOBWU3HbI, OPUTMHANBHOCTU, MPAKTUYECKON

3HA4YNMOCTH;
- [AdBaTb OUEHKY HOBbIM CUTyaUUAM, BHOCUTD|
KOPPEKTUBbI B DEeATeNIbHOCTbD, OLeHUBaTb

COOTBETCTBUE PE3YNbTATOB LENAM

K. ..

* MK ykasbiBatoTcs B cootetctauu ¢ ®IOC CMO peanusyemoit npodeccuu / cneuuanbHocTH
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2. CtpykTypa 1 copepxaHue o6weodpazosatenbHON AUCLUNAUHDI

2.1. 06vem gucuMnAUHbI U BUABI Y4eOHOM paboTh

Bua yuebHoit paboTbl Obvem B yacax
06vem 0b6pa3oBaTenbHOt NPOrpamMmbl AUCLUMINHBI 232
BT.Y.

OcHoBHOe copepxaHue 196
TeopeTnyeckoe obyyeHue 182
npaKTU4ecKue 3aHATUA 14
MpodeccuoHanbHO-OpMeHTUPOBAHHOE COAepXaHue (coaepiaHue 36
NPUKNAZHOTO MOAYNSA)

BT. Y.:

TeopeTuyeckoe obyyeHue

npaKTU4ecKue 3aHATUA 36

NHpusupyanbHblit NnpoekT (ga/Her)**

MpoMexyToYHas aTTecTaums (3K3aMeH)

Bo Bcex ayelikax co 38e3404Ko4 (*) (B cryyae e€ Hanmyna) creqyer ykazarb 06bemM 4acos, a B C1y4ae
OTCYTCTBUA YOPaTH U3 CIINCKA

**) Ecnv npenycmMoTpeH UHANBUAYaNbHbIN MPOEKT 10 UCYNITINHE, IPOrPamMma o ero peannaymm
pazpabarsiBaeTca OTHENbHO
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2.2. TemaTUyecKuii NiaH 1 coaepaHue AUCLUNINHDI

CopepxaHue yyebHoro matepuana (OCHOBHOE M NPOgeCCMOHaANbHO-
HaumeHoBaHue pasgenos u . 06bem dopmupyemble
rem OPMEHTUPOBAHHOE), NabopaTOpHbIE U NPAKTUYECKUE 3aHATUA, NPUKNAAHOM 4acoB KoMneTeHLMH
Moaynb (Npu Hanu4uK)
1 2 3 4
OcHoBHoe cogepxarne
Paspen 1. [losTopeHue 18
Kypca MaTeMaTUKK
OCHOBHOM WKOANbI
Tema 1.1 CopepxaHue yyebHOro MaTepuana
LUenb 1 3apayn matematuku | Llenb u 3aaaym mateMaTMKM NpuM 0CBOEHWUM CMELMaNbHOCTH.
npu 0CBOEHUM | ba3oBble 3HAHMA U yYMeHWA NO MaTeMaTuke B MNpPodecCMOHaNbHON U B
cneuynansHoctTh. Yucna u | noBcefHEBHON AeATENbHOCTMU.
BblYMCIIEHUS [leiicTBUSA HAA NONOXUTENbHBIMU M OTPULLATENbHBIMU YUCNAMM, C OObIKHOBEHHbIMU
M 0EeCATUYHBIMU L POOAMM.
[leiicTBUSA CO cTEnEHAMM, POPMYIbl COKPALLEHHOTO YMHOXEHNUA 0K 01, 0K 02, 0K 03,
Kom6uHMpOBaHHOE 3aHATME 4 OK 04, OK 05, OK 06
K...*
Tema 1.2 CopepxaHue yyebHOro MaTepuana
poueHTHble BblYMCAEHUA. | [pocTble NPOLEHTbI, pa3Hble cnocobbl UX BbluMCieHUs. JIMHelHble, KBaapaTHbIe,
YpaBHeHNs 1 HepaBeHCTBA | LPOOHO-NMHENHbIE YPAaBHEHUA U HEPABEHCTBA
KombuHMpoBaHHOE 3aHATHE 4
Tema 1.3. llpogheccnoransHo-opneHTMPOBaHHOE Cofepx)aHne (CoaepwaHne MPpHKIaAHOro
lpoLeHTHblE BBIYUCNEHWA B | MOZY/A)
npoeccroHanbHbIX MpocTble 1 CNoXHble NPoLeHTbl. [TpoLeHTHbIe BbIYMCNEHUS B NPOGECCUOHANbHBIX
3afavax 3ajayax
MpakTuyeckoe 3aHATHE 4

4 YkassiBatotcs MK, anemeHTbl KOTOPbIX OpMUPYET NPUKNALHOI MOAYNbL (NPOdheccMoHanbHO-0pMeHTUPOBaHHOE coaepxanue) B cooTsetcTaum ¢ ®TOC peanusyemoit
npodeccuun/cneumansHoctu CMO
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Tema 1.4
PeweHne 3apay. BxopHoi
KOHTpOJb

CopepxaHue yyebHoro matepuana

Bbluncnenus u npeobpaszoBaHus. YpaBHeHUs UM HepaBeHCTBA. [eomeTpus Ha
NN0CKOCTH

KombuHMpoBaHHOE 3aHATHE 4
KoHTponbHas paboTa 2
Paspen 2 [lpamble 30
NAOCKOCTU B NPOCTPaHCTBe.
KoopauHatbl U BeKTOpbl B
npocTpaHcTBe
Tema  2.1. OcHoBHble | CogepxaHue yyebHoro matepumana
noHatua  crepeometpuu. | Mpeamer crepeomeTrpun. OCHOBHble NOHATMA (TOYKA, NpAMas, MIOCKOCT,
PacnonoxeHne npambix U | npoctpaHctBo).  OcCHOBHble  akcuombl  cTepeomeTpun.  [lepecekatowmecs,
niocKocTel napannefnbHble U CKpelwwuBawlmecs npsmbie. Yron Mexpy npaMbiMA B
npocTpaHctBe. [lepneHpukynapHocTb npAMbiX. OCHOBHble NPOCTPAHCTBEHHbIE
durypsl
KombuHMpoBaHHOE 3aHATHE 4 0K 01, OK 03,
Tema 2.2. MapannensHocTb | CofepiaHue yuebHOro matepuana OK 04, OK 07
NPAMbIX, npsMon u | MapannencHble npamas u nnockocTb. OnpegeneHue. MpusHak. CBoiicTea. JIK...
NJIOCKOCTH, NNOCKOCTEN MapannenbHble nnockoctu. Onpepenenue. MpusHak. CBoncTBa.
Tetpasgp u ero 3nemeHtol. [lapannenenunes u ero 3nemeHTbl. (BOMCTBa
NPOTUBOMONIOXHbLIX TPaHein KW AuaroHanen napannenenunepa. [loctpoeHune
OCHOBHbIX CeYeHuit
KoMOGUHUMpPOBaHHOE 3aHATHE 6
Tema 2.3. | CopepxaHue yyebHoro matepuana
NepneHaMKyNAPHOCTb NepneHaukynapHole npamble. [lapannenbHble NpAMble, NepneHAUKYNApHble K
NPAMbIX, npsMon U | nnockocTu. Npu3Hak nepneHANKYAAPHOCTA NPAMON U NAOCKOCTH
MI0CKOCTH, NIOCKOCTEN KombuHupoBaHHOe 3aHATHE 4

CopepxaHue yyebHoro matepuana
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Tema 2.4. NepneHanKynsap u
HaKNoHHas. Teopema o Tpex

MepneHaUKyNap U HaknoHHAsA. Teopema O Tpex nepneHAuKynspax. Yron mexay
NPAMOIN U NJIOCKOCTbIO.

nepneHAnKynspax Yron mexay nnockoctamu. NepneHanKyNspHbie NIOCKOCTU.
PaccTtosHusa B npocTpaHcTBe
KombuHMpoBaHHOE 3aHATHE 4
Tema 2.5. KoopawuHatel u | CopepiaHue yyebHOro matepuana
BEKTOPbI B NPOCTPAHCTBE [lekapToBbl KOOpPAMHATHI B NpocTpaHcTBe. BekTopsbl B npocTpaHcTee. CnoxeHue
BblYMTAHME BEKTOPOB. YMHOXeHMe BeKTopa Ha uucno. CkanapHoe npoussepeHue
BEKTOpOB. [IpocTeiiumne 3agayun B KOOpAMHaTax
KoMOGUHUMpPOBaHHOE 3aHATHE 4
Tema 2.6. [lpsamble wu | flpogeccnoransHo-opneHTHPOBaHHOE COREPKaHHE (COREPKAHNE NPUKNZ[HOMO
NAOCKOCTU B NPAKTUYECKUX | MOZY/IA)
3afjavax B3anmHoe pacnonoxeHue npsMbiXx B NpocTpaHCcTBe. [lapannenbHOCTb NpAMOW K
NJIOCKOCTH, NAPaNNeNbHOCTb NAOCKOCTEW, NEepneHAUKYASPHOCTb NAOCKOCTEN.
PacnonoxeHne npaMblX W NNOCKOCTEN B OKpyxaluwem mupe (npupope,
apxuTeKType, TexHuKe). PelweHne NnpakTMKO-OpMEHTUPOBAHHbIX 3a4aY
MpakTuyeckoe 3aHATHE 6
Tema 2.7 PeweHne 3apay. | CogepixaHue yyebHoro matepuana
MpsAMble WM nNIOCKOCTH, | PacnonoxeHne NpsMbIX U NAOCKOCTEN B MPOCTPaHCTBE. [epneHANKYNAPHOCTL K
KOOpAMHATbl U BEKTOPbl B | NapanfnesibHOCTb NPAMbIX U NJOCKOCTEN. [leKapToBbl KOOPAMHATHI B NPOCTPAHCTBE.
NpOCTpPaHCTBe BekTtopbl B npocTpaHcTe. CnoxeHue 1 BblYMTaHWUE BEKTOPOB. YMHOXKEHME BEKTOPA
Ha yucno. KoopauHatsl BeKTOpa
KombuHupoBaHHoe 3aHsATHE
KoHTponbHas paboTa 2
Paspen 3. OcHosbl 26
TPUrOHOMETPUMU. 0K 01, 0K 02, OK 03,
TpuroHomeTpuyeckue OK 04, OK 05
(yHKL MK
Tema 3.1 CopepaHue yyebHoro matepuana

20




TpuroHomeTpuyeckue
(bYHKUMM  NPOU3BONLHOIO
yrna, yucna

PaguaHHas mepa yrna. [oBOpOT TOYKM BOKpYr Hayana koopauHat. OnpepeneHue
CUHYCa, KOCUHYCA, TAHTEHCA M KOTaHreHca. 3HaKu CMHYCa, KOCUHYCA, TaHreHca U
KOTaHTeHca no YyeTBepTAM. 3aBUCUMOCTb MEX[Y CUHYCOM, KOCUHYCOM, TAHFEHCOM U
KOTaHreHCOM OJJHOTO M TOrO Xe yrna

KOM6VIHMpOBaHHOE 3aHATUE

Tema 3.2 OcHoBHble

CopepxaHue yyebHoro matepuana

TPUTOHOMETpUYECKUe TpuroHomeTpuyeckue TOX[ecTBa. Mpeobpa3oBaHus npocTenwmnx
TOXJecTBa TPUrOHOMETPUYECKMX BblpaxkeHUn. CUHYC, KOCUHYC, TAHTEHC U KOTAHTeHC YI0B o 1
-
KombuHupoBaHHoe 3aHsATHE
Tema 3.3 CopepxaHue yuebHOro MaTepuana
TpuroHomeTpuyeckue 06nacTb onpegeneHns U MHOXECTBO 3HAYEHWUIA TPUTOHOMETPUUYECKUX (YHKLMIA.

GbyHKUMKM, UX CBOMCTBA W
rpagukm

YETHOCTb, HEYETHOCTb, NEPUOAUYHOCTb TPUTOHOMETpUYecKux dyHKuuin. CBoncTBa
n rpadukm dbyHKUMIA Y = cos X, y = sin X, y = tg X, y = ctg x. CkaTne n pactaxeHune
rpacMKoB TPUrOHOMETPUYECKUX DYHKLMIA.

Mpeobpa3oBaHue rpacdMKoB TPUFOHOMETPUYECKUX DYHKLMIA

KOM6VIHMpOBaHHOE 3aHATUE

Tema 3.4 06paTHble

CopepxaHue yyebHoro matepuana

TPUroHOMEeTpuYeckue ObpatHble TpuroHomeTpuyeckune yHkuun. Mix cBoiicTBa u rpadukm.

PyHKumy KombuHupoBaHHoe 3aHATHE

Tema 3.5 CopepxaHue yyebHOro matepuana

TpuroHomeTpuyeckue YpaBHeHMe cos x = a. YpaBHeHMe sin x = a. YpaBHeHMe tg x = 3, ctg x = a. PeweHune

YpPaBHEHUA U HEPABEHCTBA

TPUTOHOMETPUYECKUX yPaBHeHU OCHOBHbIX TUNOB: npocrenwue
TPUrOHOMETPUYECKME YpaBHEHMUA, CBOAAWMECA K KBAApaTHbIM., pellaemble
Pa3NoXeHMWEeM Ha MHOXUTENU, OQHOPOAHbIE.

MpocTeiwmne TPUroHOMeTpUUYECKNE HEPABEHCTBA

KomGuHMpoBaHHoe 3aHaTHe

Tema 3.6 PeweHune 3apau.
OcHOBbI ~ TpUTrOHOMETPUM.
TpuroHomeTpuyeckue

byHKLMK

ConepaHue yyebHoro matepuana

Mpeobpa3oBaHue TPUTOHOMETPUYECKUX BbIPaXKeHUN. PeweHue
TPUrOHOMETPUYECKUX YPABHEHUII N HEpaBEHCTB B TOM YuC/ie C UCMOAb30BAHUEM
CBOMCTB (PYHKLUN
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KOM6VIHMpOBaHHOE 3aHATHUE.

KoHTponbHas paboTa 2
Paspen 4. lpoussopHas u 50
nepBoo6pasHas yHKLUK
Tema 4.1 MoHsTne | CogepxaHue yyebHoOro matepuana
npoussoaHon. ®opmynbl 1 | MpupaweHue aprymeHTa. MpupaweHue hyHKLUU. 3agadu, NpUBOAALLME K NOHATUIO
npasuna npou3sBogHon. OnpepeneHune npou3BogHON. ANTOPUTM OTbICKAHUA MPOU3BOLHOM.
anddepeHUnpoBaHUA ®opmynbl aguddepeHuynposanus. Npasuna auddepeHunpoBaHmus
KombuHupoBaHHoe 3aHsATHE 8
Tema 4.2 Tonatne o | CopepxaHue yyebHoro matepuana
HenpepLIBHOCTU  QYHKUMN. [opaTie HenpepbiBHOM ByHKLMM. CBOICTBA HENpepbIBHOM yHKLMK. CBA3b MEXAY
MeTop nxTepsanos HenpepbIBHOCTbLIO U AUddEPEHLMPYEMOCTbIO PYHKLUM B TOYKE. ANTOPUTM pelleHms
HepaBEHCTB METO4OM WHTEPBANOB
KoMOGUHUMpPOBaHHOE 3aHATHE 8
Tema 4.3 CopepxaHue yyebHOro MaTepuana OK 01, OK 03, 0K 04,
[eomeTpuyeckun n | TeomeTpuyeckmnit CMbICA NPOU3BOAHON GYHKUMKM — YrnoBon KoddduumneHt OK 06, OK 07
tbu3nyeckunii CMbIC/ | KacaTenbHOW K rpaduKy QyHKLUMWM B TOYKe. YpaBHEHMEe KacaTenbHOW K rpaguky fIK...
Npou3BOAHOM dyHKLUN. ANTOpPUTM COCTaBNEHUA YpaBHEHUA KacaTeNbHOW K rpaduky QyHKLuu
y=F(x)
KoMOGUHUMpPOBaHHOE 3aHATHE 4
Tema 4.4 MoHoToHHOCTb | CopepkaHue yuebHOro matepuana
byHKUMK. Toukun | Bo3pactaHue u y6biBaHMe (YHKLMM, COOTBETCTBME BO3pacTaHUs U yObIBaHUA
3KCTpemyma (YHKUMM 3HAKy NpOM3BOLHOW. 3ajayuM Ha MaKCUMyM U MUHUMyM. Anroputm
nccnepoBaHna yHKUMM M NOCTPOeHUA ee rpaduKka C NOMOLLbIO MPOM3BOAHOIA
KombuHuMpoBaHHoe 3aHATHE 4
Tema 4.5 Wccneposanue | CopepxaHue yyebHoro matepuana
GyHKUMIA 1 nocTpoeHue
rpaduKos WccnepoBaHue yHKLMM HA MOHOTOHHOCTb M NOCTPOEHUe rpadMKoB
KombuHupoBaHHoe 3aHsATHE 6

ConepaHue yyebHoro matepuana
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Tema 4.6 Haubonbliee wu

HaxoxpeHue HanOONbLWEro M HaMMEHbLIEro 3HAYEHMI beHKLI,Mﬁ, NOCTpOEHUE

HauMeHbluee 3HayeHua | rpadMKoOB C UCNONb30BAHWEM annapata MaTeMaTUyecKoro aHanan3a
byHKUMM KombuHupoBaHHoe 3aHATHE 4
Tema 4.7 HaxoxpeHnwue | flpogeccnoHansHo-opHeHTHPOBAHHOE COAEPXKaHNE (COREPKAHNE TIPHRIA[HOIO
ONTUMaNbHOro pe3ynbTata c | MOZY/A)
noMoLWbio NPOMU3BOAHON B | HaumeHblee n Hanbosbliee 3HaYeHne QYHKLMN
NpaKTUYeCcKmx 3afavax MpakTnyeckoe 3aHATHE 6
Tema 4.8 T[epBoo6pasHas | CopepxaHue yyebHOro matepuana
byHKLMK. lMpaBuna | O3HaKOMNEHUE C MOHATUEM WMHTerpana M nepsoobpasHoit ana dyHkumm y=f(x).
HaxoXAeHuns PeweHne 3apgay Ha cBA3b NepBOoOOpa3HON W ee MpOW3BOAHOW, BblYUCNEHUE
nepBoo6Opa3sHbIX nepsoobpasHoN Ans AaHHoi dyHKuMM. Tabnuua dopmyn ANs HaXOXAEHUs
nepBoobpasHbIX. Mi3yyeHne npaBuna BblYMCIEHUS NePBOOOPA3HOIA
KombuHupoBaHHoe 3aHATHE 4
Tema 4.9 Mnowaab | CopepxaHue yyebHoro matepuana
KPUBOJNIMHEHOW Tpaneuuu. | 3apayn, NpuMBOAALME K MOHATUIO ONpefeneHHOro MHTerpana — O BblYUCAEHUM
Gopmyna  HbloToOHa - | naowaanM KpuUBOAUHENHOM Tpaneuuu. [loHATME oONpeAenéHHOro MWHTErpana.
JleiiGHMUa FeomeTpuyecknin n U3NYECKU CMBbICN onpefeneHHOro uHTerpana. ®opmyna
HbloToHa — JleitbHuua.
PeweHune 3apay Ha NpUMeHeHMe NHTerpana Ana BbluncneHns hu3nyeckux BennymH
u nnowagei
KoMOGUHUMpPOBaHHOE 3aHATHE 4
Tema 4.10 Pewenune 3agay. | CopepxaHue yyebHOro matepuana
MNponsBopgHas n | ®opmynbl 1 npasuna auddepeHumposaHus. Miccnegosanue QyHKLMA C NOMOLLbIO
nepBoobpasHas YHKUNUU. | Npon3BoAHOI. Hanbonbluee u HauMeHbLIee 3HaYEHUS DYHKLUK.
BbluncneHue nepeoobpasHoil. [[pumeHeHne nepBoobpasHoil
KombuHupoBaHHoe 3aHATHE
KoHTponbHas paboTa 2
Pa3pen 5. 34
MH(:]‘FOFpaHHMKM M Tena OK 01, Ok 04,
BpalleHIs 0K 06, OK 07
1K...
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Tema 5.1 Mpu3ma,
napannenenuneg, Ky0,
nupammaa n ux ceyeHus

CopepxaHue yyebHoro matepuana

Mpu3ma (HakNOHHAsA, npamas, npaBuibHas) M eé 3nemeHTol. apannenenuneg.
CowcTBa npsmoyronbHoro napannenenunega. Kyb. Mupammpa n e€ anemeHThl.
MpaBunbHas nupammaa

KOM6VIHMpOBaHHOE 3aHATUE

Tema 5.2 [lpaBunbHble
MHOTOTPaHHUKN B XKU3HM

ConepaHue yyebHoro matepuana

Mnowapb MOBEPXHOCTH MHOFOrPaHHUKOB. MpocTenwune KOMOMHaL MK
MHOTOrpaHHMKOB. BbluMcneHue 31eMeHTOB MpPOCTPAHCTBEHHbIX Guryp (pébpa,
AvaroHanu, yrabl). [[paBunbHbIE MHOTOTPaHHUKH

KomGuHMpoBaHHoe 3aHaTHe

Tema 5.3
Unnuugp, KOHyC, Wwap u ux
ceyeHus

lpogpeccnoranbHo-opneHTMPOBaHHOE COZEPKAHNE (COBEPHAHNE TIPHKALZHOIO
Mogyns)

Lunuuap, KoHyc, chepa u wap. OCHOBHbIE CBOMCTBA NPAMOro KPYroBOro LMAUHAPA,
NpAMOro KpyroBoro KoHyca. W3o6paxeHue Ten BpalEHWs HA MAOCKOCTH.
MpenctaeneHne 06 yceyéHHOM KoHyce. CeyeHus KoHyca (napannenbHoe
OCHOBAHWIO U NPOXOAsLLEe Yepe3 BepLUHY), CEYEHUN LUNUHLPA (NapannensHo u
nepneHauKyNApHO 0cK), ceyeHnsx wapa. Pa3BEpTka uMaMHAPa M KOHyca

npaKTVI‘-IeCKOE 3aHATUE

Tema 5.4 06bembl
naowanu noBepxHocTen Ten

CopepxaHue yyebHoro matepuana

06bem npsamoyronbHoro napannenenuneaa. 06vem ky6a. 06beMbl NPAMON MPU3MbI
n umnuHapa. 06bembl nupamuabl U KoHyca. 06beMm wapa

KOM6VIHMpOBaHHOE 3aHATUE

Tema 5.5 Mpumepsl
cumMmeTpuin B npodeccuu

lpogpeccnoransHo-opneHTMpoBaHHOE CoAEPHKaHNE (COREPKaHNE TIPHKNGHHOIO
mogyns)

MoHATHE O CMMMETPUM B NPOCTPAHCTBE (LEeHTPaNbHas, 0CceBas, 3epKanbHas).
0606wWeHne npencTaBNeHUt O MpaBMIIbHLIX MHOroOrpaHHukax (TeTpasgp, Kyo,
OKTa’3fp, AOfEKA3AP, MKOCAIAP).

Mpumepbl cummeTpuii B npodeccuu

[NpakTuyeckoe 3aHATHE

ConepaHue yyebHoro matepuana

06beMmbl 1 naowaan nOBEPXHOCTN MHOTOrpaHHUKOB N TeN BpalleHKUA
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Tema 5.6 PeweHune 3apad.

KOM6VIHMpOBaHHOE 3aHATUE

MuororpaHiukn u  Tena | KoHTponbHas paboTa 2
BpalleHus
Paspen 6. CreneHun n KOpHHU. 42
CreneHHas, noka3atenbHas
" norapudmuyeckas
(yHKL MK
Tema 6.1  CrenenHas | CopepxaHue yyebHoro matepuana
(yHKUNA, ee  CBOWCTBA. | MoHATUE KOPHA N-Oil CTEMEHU U3 felicTBUTENbHOrO Yncna. PyHkumn v = VX ux
Mpeo6pasosatue ceonctea u rpaduku. CBoicTBA KOpHA n-oit cTeneHu. [lpeobpa3oBaHue
BbIPAXEHUI C KOPHAMM N- | yppaunoHanbHbIX BbIpaKeHUI
Ol cTeneHu KombuHupoBaHHoOe 3aHATHE 4
Tema 6.2 CBoiictBa cTeneHu | CogepiaHue yyebHOro matepmana
c paLMOHaNbHbIM n | lMloHATMe cTeneHWM C pauuMoHanbHbiM nokasatenem. CreneHHble GYHKUUK, KX
AENCTBUTENbHBIM CBOWCTBA M rpaukun
nokasarensmu KombuHupoBaHHoe 3aHsATHE 6 0K 01, OK 02, 0K 03,
Tema 6.3 Pewenune | CopepxaHue yuebHOro maTepuana 0K 05, 0K 07
MpPaLMOHANBHbIX PaBHOCUABLHOCTb MPPALMOHaNbHBIX YpaBHEHMA. MeToabl UX peweHns TIK...
ypaBHeHW KombuHupoBaHHoe 3aHsATHE 4
Tema 6.4 [oka3satenbHas | CopepxaHue yyebHOro matepuana
(dyHKUMA, ee cBoiicTBa. | CTeneHb C NPOM3BO/NbHBIM  [EUCTBUTENbHbIM Noka3aTenem. OnpegeneHue
lNoKasatenbHble ypaBHEHUA | noka3aTenbHONM GYHKUMM U ee CBOMCTBA. 3HAKOMCTBO C NPUMEHEHWEM
W HepaBeHCTBa nokasaTtenbHow ¢yHKUMKM. PelweHne nokasaTeNbHblX YPaBHEHWA METOLOM
ypaBHWBaHMA  MoOKa3aTenen, MeTOLOM  BBEAEHWA  HOBOM  MepeMeHHON,
(yHKUMOHaNbHO-rpaduyecknm meTofom. PeweHne nokasaTenbHbiX HEPAaBEHCTB
KombuHupoBaHHoe 3aHATHE 8
Tema 6.5 Nlorapudm yucna. | CogepxaHue yyebHoro matepuana
CsoiicTBa norapucmos Jlorapudm uncna. Ceoiictea norapudmos. Onepauusa norapudmMmpoBaHus
KoMOGUHUMpPOBaHHOE 3aHATHE 6

ConepaHue yyebHoro matepuana
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Tema 6.6

Jlorapudmunyeckas @yHKumMa wu ee cBoiicTBa. [loHATMe norapudMUyYecKoro

Jlorapudmnyeckas ypaBHeHus. Onepauua noTeHUMPOBAHWUA. Tpu OCHOBHBIX MeTOAA peleHus
(dyHKUMA, ee  CBOMCTBA. | NorapuMUYecKux yPaBHEHMIA: (yYHKLMOHaNbHO-rpacmyecKku, MeTOA
Jlorapudmnyeckue NOTEHUMPOBAHMWA, MeToJ BBeLEHUS HOBOM mnepeMeHHONl. Jlorapudmumyeckue
ypaBHEHUSA, HEPABEHCTBA HepaBeHCTBa
KombuHMpoBaHHOE 3aHATHE 8
Tema 6.7 Jlorapudmbl B | flpogeccnoHansHo-opHeHTUPOBaHHOE COAEPXKAaHNE (COREPKAHNE TIPHRIA[HOIO
NpUpoae 1 TEXHUKE Mogyns)
MpumeHenne norapudma. Jlorapudmuyeckaa cnupans B npupoge. Ee
matemaTuyecKkue CBOMCTBA
paKkTuyeckoe 3aHATHE 4
Tema 6.8 Pewenune 3apay. | CopepxaHue yyebHOro matepuana
CreneHHas, nokasartenbHas | CTeneHHas, nokasaTenbHas v norapudmuyeckas dyHKLUKU. PeleHne ypaBHEHN
" norapudmuyeckas | Kom6uHMpoBaHHOE 3aHATHE
hyHKLUM KoHTponbHas pabota 2
Paspen 7. InemeHTbl TEOPUM 32
BEPOATHOCTEW u
MaTemaTuyeckon
CTaTUCTUKM
Tema 7.1 Co6biTne, | Copepxanue yyebHoro matepuana
BEPOATHOCTb cobbiTusA. | CoBMeCTHble U HECOBMECTHbIE CObbITUSA. TeopeMbl 0 BEPOSTHOCTU CYyMMbl COOBITHIA.
CnoxeHne u yMHOXeHWe | YcNOBHAass BepOATHOCTb. 3aBUCUMble M He3aBUCUMble COObITUA. Teopembl O
BEpOATHOCTEI BEPOATHOCTM NPOU3BEfEHNA COObITHIA 0K 02, 0K 03, 0K 05
fIK...
KombuHMpoBaHHOE 3aHATHE 8
Tema 7.2 BepostHocTb B | flpogheccnoHansHo-opneHTMPOBaHHOE Cofgepx)aHne (CoaepKaHne MpHKIaAHOro
npoeccroHanbHbIX mogyns)
3afavax OTHoCUTenbHas 4actoTa CoObITUS, CBOMCTBO ee ycTonymBocTW. CTaTucTuyeckoe
onpegeneHune BeposTHOCcTU. OLeHKa BEPOATHOCTU COObITUS
paKkTuyeckoe 3aHATHE 8

ConepaHue yyebHoro matepuana
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Tema 7.3  [uckpetHas | Bugbl cnyyanHbix BenunumH. OnpepeneHue AUCKPETHOW CNYYaMHON BEAUUYUHBI.
cnyyanHas BENIMYMHA, | 3aKOH pacnpegeneHns [UCKPeTHOW cnyyanHoi BenuuyuHbl. Ee uucnosble
3aKOH ee pacnpegeneHus XapaKTepUCTUKH

KombuHupoBaHHoe 3aHATHE 8
Tema 1.4 3apaum | CogepxaHue yuebHoro matepuana
MaTeMaTU4yecKoi MepBuYHas 06pabOTKA CTAaTUCTUYECKUX [aHHbIX. YMCNOBble XapaKTepUCTUKM
CTaTUCTUKMN. (cpepHee apudmMeTnyeckoe, MefuaHa, pa3max, gucnepcus). Pabora c Tabnuuamu,

rpaukamu, guarpaMmamu

KoMOGUHMpPOBaHHOE 3aHATHE 6
Tema 7.5 InemeHTbl Teopun | Buabl cobbITUil, BEPOATHOCTL COObITMIA. COXEHWE N YMHOXEHWE BEPOSTHOCTEMN.
BEpOATHOCTEN n | uckpetHaa ciyyaiiHaa BenMYMHA, 3aKOH ee  pacnpepeneHus. 3agauu
MaTemMaTMyecKom MaTeMaTU4eCKon CTaTUCTUKM.
CTaTUCTUKM KoHTponbHas pabota 2
MpomexyTouHas atTecTauus (3k3ameH)
Bcero: | 232

[To Kaxgovi Teme onuceIBAeTCA COREPKaHNe y4e6Horo Marepmana (B AUAAKTUYECKUX EQNHNLAX), HAUMEHOBAHNA HEOOXOANMBbIX 1AO0PATOPHBIX, MPAKTUYECKUX U UHBIX
3aHATUI. OObeM 4acoB ONMPELENACTCA 110 Kax o Mo3nymm cTonbya 3.

*[pogpeccnoHansHO-0pHEeHTUPOBAHHOE COZEPIKAHNE MOXKET ObiTh PACIPERENEHO 110 Pa3feNam (TEMaM) UIu CKOHLEHTPUPOBAHO B pazgene lIpuknagHosi Mogyss, a Takxe
PEANN3YeTCA MOCPELCTBOM PELUEHNS PAKTUKO-OPHEHTUPOBAHHBIX 3434 B TEMATUYECKUX MOJYNAX
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3. YcnoBus peanusayuu nporpammbl o6weobpasoBatenbHoOn AUCUUNAUHDI

3.1. [Ona peanu3zauuum nporpammbl LUCLUUNAWUHBI BOMKHbI ObITb NpPeAayCMOTPEHbI
chepyiolue cneymanbHble NOMeLeHus:

Peanusaums nporpammbl  AUCLUNAUHBI  TpeOyeT Hanuuua yyebHOro KabuHeTa
MaTeEMaTUKMN.

06opynoBaHue y4ebHOro KabuHeta:

- NOCaf0YHbIe MECTA N0 KOIMYECTBY 00yYaloLWmxcs;

- paboyee MecTo npenoaasaTens;

- KOMMNNEKT y4ebHO-HarnaaHbIX Nocobuii;

- KOMMNEKT 3/IeKTPOHHbIX BUAEOMATEPUANOB;

- 33[1aHNA AN KOHTPOJbHbIX paboT;

- npoeccnoHaNbHO OPMEHTUPOBAHHbIE 3a[jaHUS;

- MaTepuanbl 3Kk3ameHa.

TexHnyeckue cpeacTBa obyyeHus:

- NePCOHANbHbIA KOMNbIOTEP C NULEH3NOHHBIM NPOrPaMMHbIM 0becnedYeHnem;

- NPOEKTOP C 3KPaHOM.

3.2. NHdopMaumoHHoe obecneyeHune peanmsaLum NnporpamMmbi

1. [Ona peanuzauum nporpammbl O6ubNMOTEYHbI (HOHA 06pa3oBaTe/bHOIA
OpraHM3auum [AOMKEH WUMETb MeyaTHble U/WUNM 3NEKTPOHHble 00pa3oBaTe/ibHbIE U
NH(OPMALMOHHbIE PECYPCHI, PEKOMEHI0BAHHbIE A1 UCNO/Ib30BAHUA B 06pa30BaTe/lbHOM
NpOLLECCe, He CTaplle NATH IET C MOMEHTA U3[aHuS.

2. PekomeHayeMble nevyaTHble W3[aHWsA MO peanu3aluu obleobpa3oBaTeNbHOI
OUCUMNAUHBI NPEeACTaBNEHbl B METOAMYECKMX PEKOMEHAAUMAX Mo OpraHu3auuu
0byyeHus.
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4. KoHTponb 1 oLueHKa pe3ynbTaToB 0CBOEHUA 00weo6pa3oBaTenbHON AUCLUNAUHDI

KoHTponb M oueHKa pe3ynbTaToB 0CBOEHUS 06We06pa3oBaTeNbHON [UCLUMIUHDI
PaCKpbIBAOTCA Yepes AUCUMNANHAPHbIE pe3y/bTaThl, HanpaBieHHble Ha hopMUPOBaHME
06WmMx 1 NpohecCcMoHaNbHbIX KOMNETEHLMIA N0 pa3fenam U TeMaM COLepKaHUA y4ebHOro

MaTtepuana.

061was/npodeccuoHanbHan
KoMneTeHLus

Paspgen/Tema

Tun OUEHOYHbIX MeponpuATUA

0K 01. Beibupatb cnocobsi
peleHuns 3aaay
npoheccuoHanbHoi AeATeNbHOCTH
NPUMEHUTENBHO K Pa3NIUYHbIM
KOHTEKCTaM

P1,Tema1.1,1.2,1.3M-0/c’,
1.4.

P 2, Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6 M-0/c, 2.7

P 3, Tembl 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-o/c, 4.8, 4.9,
4.10

P 5, Tembl 5.1, 5.2, 5.3 -
0/c,5.4,5.5,5.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7 1-0/c, 6.8

TectupoBaHue

YCTHbIN onpoc
Matematuyecknin oUKTaHT
WHanBuayanbHas
camocTonTeNbHas paboTta
MpepcTaBnexHune pesynbTaTtoB
npaKTMYeckux pabor
3alwmTa TBOpYECKUX paboT
3awmnTa MHANBUAYANbHbIX
NpPOEKTOB

KoHTponbHas paboTa
BbinonHeHune 3apaHuit Ha
3K3aMeHe

0K 02. Ucnonb3osatb
COBpeMeHHble CpeACcTBa NOMUCKA,
aHanu3a v uHTepnpeTaLum
WH(opmaLum, u UHHOPMALMOHHbIE
TEXHONOTUU ANA BbINOJHEHNS
3apay npohecCcMoHanbHOoI
AeATeNIbHOCTH

P1,Tema 1.1, 1.2, 1.3 M-0/c,
1.4.

P 3, Temnbl 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7 1-0/c, 6.8

P7 Temb 7.1,7.2 N-0/c,
7.3,7.4

TecTnpoBaHue

YcTHbIN onpoc
MatemaTuyecKnin QUKTaHT
WHpuBupyanbHas
camocTosTesbHas paboTta
pencraBneHune pesynbTaTtoB
NpaKTUYeckux pabot
3almTa TBOpYECKMX paboT
3awmnTa UHANBUAYANbHbIX
NPOEKTOB

KoHTponbHas paboTa
BbinonHeHune 3apaaHnii Ha
3K3aMeHe

OK 03. NnaHupoBsatsb u
peann3oBbiBaTb COOCTBEHHOE
npoteccuoHanbHoe U TMYHOCTHOE
pa3BuTHe, NPeANPUHUMATENbCKYIO
AEATENIbHOCTb B
npodeccroHanbHom chepe,
MCMONb30BaTh 3HAHWA NO
(hMHAHCOBOW rpaMOTHOCTH B
Pa3NNYHbIX XU3HEHHbIX CUTYALMAX

P1,Tema 1.1, 1.2, 1.3 M-0/c,
1.4.

P 2, Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6 M-0/c, 2.7

P 3, Tembl 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-0/c, 4.8, 4.9,
4.10

TectupoBaHue

YCTHbIN onpoc
Matematuyeckuit AUKTAHT
WhomBupgyanbHas
camocTosTenbHas pabota
lpencraBneHune pe3ynbTaTtoB
NpaKTUYeCcKnx pabot
3awuTa TBOpYECKUX paboT

® MpotheccuoHanbHoe-0pMEHTUPOBAHHOE CoAepIKaHue
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P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7 1-0/c, 6.8
P7, Tembl 7.1,7.2 N-0/c,
7.3,7.4

3awmnTa MHANBUAYANbHbIX
NpPOEKTOB

KoHTponbHas paboTa
BbinonHeHue 3apaHuit Ha
3K3aMeHe

OK 04. 3ddekTnBHO
B3aMMOJeiCTBOBaTh U paboTaTh B
KONNEKTMBE U KOMaHLe

P1,Tema 1.1, 1.2, 1.3 M-0/c,
1.4.

P 2, Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6 M-0/c, 2.7

P 3, Tembl 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 NN-0/c, 4.8, 4.9,
4.10

P 5, Tembl 5.1, 5.2, 5.3 -
o/c,5.4,5.5,5.6

TectupoBaHue

YCTHbIN onpoc
Matematuyeckuit AUKTAHT
WHanBuayanbHas
camocTonTeNbHas paboTa
MpencTaBnexHune pesynbTaTtoB
NpaKTUYeCckux pabot
3alumTa TBOpYECKMX paboT
3awmnTa MHANBUAYANBHbIX
NPOEKTOB

KoHTponbHas paboTa
BbinonHeHue 3afaHunin Ha
3K3aMeHe

OK 05. OcyLiecTBATb YCTHYIO 1
MUCbMEHHYI0 KOMMYHUKALMIO Ha
roCyA4apCcTBeHHOM A3blKe
Poccuitckoin Pepepauum ¢ yyeTom
0cobeHHOCTel CoLNanbHOro U
KYNbTYPHOTO KOHTEKCTa

P1,Tema 1.1, 1.2, 1.3 M-0/c,
1.4.

P 3, Temnbl 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7 1-0/c, 6.8

P7 Tembl 7.1,7.2 N-0/c,
7.3,7.4

TecTnpoBaHue

YcTHbIN onpoc
MatemaTuyecKuim QUKTaHT
WHpuBupyanbHas
camocTosTesbHas paboTta
MpepcTaBnexHne pe3ynbTaTos
npaKTMYecknx pabor
3alwmTa TBOpYECKUX paboT
3awmTa MHANBULYANbHbIX
NPOEKTOB

KoHTponbHas paboTa
BbinonHeHune 3apaHuit Ha
JK3aMeHe

OK 06. Npoasnate rpaxaaHcKo-
NaTpUoTUYECKYI0 NO3MLMIO,
AEMOHCTPUPOBaTb 0CO3HAHHOE
noBefeHNe Ha OCHOBE
TPaANLMOHHbIX
obLeyenoBeyeckux LeHHOCTEN, B
TOM YMCne C y4eTOM rapMoHu3aLmu
MEXHALMOHAbHbIX 1
MEXPEeNUrno3HblX OTHOLIEHWIA,
NPUMEHATb CTaHAAPTbI
aHTUKOPPYNLUOHHOTO NOBeLeHMS

P1,Tema 1.1, 1.2, 1.3 M-0/c,
1.4.

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-0/c, 4.8, 4.9,
4.10

P 5, Tembl 5.1, 5.2, 5.3 -
o/c,5.4,5.5,5.6

TectupoBaHue

YcTHbIN onpoc
Matematuyeckuit AUKTAHT
WHanBuayanbHas
camocTonTeNbHas paboTta
pencraBneHune pesynbTaTtoB
NpaKTUYeckux pabot
3almTa TBOpYECKMX paboT
3awmnTa UHANBUAYANbHbIX
NPOEKTOB

KoHTponbHas paboTa
BbinonHeHue 3afaHmnin Ha
3K3aMeHe

OK 07. CopeitcTBOBaTH
COXPAHEHUIO OKPYXAIOLWeEN cpefbl,

P2 Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6 M-0/c, 2.7

TecTnpoBaHue
YcTHbIN onpoc
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pecypcocbepexeHuto, NPUMEHATb
3HaHUA 06 U3MEHEHWUMU KNUMATa,
NPUHLMUNLI BEPEXNUBOTO
NpoM3BOACTBA, 3 PEKTUBHO
AEeNCTBOBATb B Ype3BblYaMHbIX
cUTyauuax

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-0/c, 4.8, 4.9,
4.10

P 5, Tembl 5.1, 5.2, 5.3 -
0/c,5.4,5.5,5.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7 1-0/c, 6.8

Matematuyecknin QUKTaHT
WHauBuayanbHas
camocTonTeNbHas paboTta
MpepcTaBnexHune pesynbTaTtoB
npaKTM4Yeckux pabor
3alwmTa TBOpYECKUX paboT
3awmnTa MHANBUAYANbHbIX
NpPOEKTOB

KoHTponbHas paboTa
BbinonHeHune 3apaHuit Ha
3K3aMeHe

fIK. ..

° MK yka3sbiBatotcs B cootsetcTauu ¢ ®IOC CMO peanusyemoit npodeccuu / cneumranbHocTu
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