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1. O6bwan xapaKTepucTMKa NpMmepHou pabouen nporpammoi
obuweobpasoBarenbHoO gucumMnanHbl «MatemaTuka»

1.1. Mecto ANCUUNUHDI B CTPYKTYype npo¢geccuoHanbHOM1
obpasoBatenbHou nporpammbl CMO:

Ob6weobpa3oBaTesibHas ANCUUNAMHA «MaTtemaTtmnKka» asnaeTca
obs3aTtenbHoOM 4actblo o0buwieobpasoBaTtenbHOro UMKNa obpasoBaTenbHOM
nporpammel B cootBetcTemmn ¢ ProcC

(npogeccuu/cneyuansHocmu)

1.2. Uenu n nnaHupyembie pe3ynbTaTbl OCBOEHUA AUCLUNIMUHDI:

1.2.1. Uenb gucumnamHbl

CopepxaHue nporpammbl obweobpasoBaTenbHOM ONCUUNANHDI
«MaTemaTMKa» HaNpaBAeHO Ha AOCTUXKEHUE pe3y/bTaTOB ee W3y4yeHuA B
cooTBeTcTBUM C TpeboBaHuamm ProCc COO c yyetom npodeccUoHaNbHOM
HanpasneHHocTn ®IrOC CMno.

1.2.2. MnaHupyemble pe3ynbTatbl 0OCBOeHUA  06weobpa3oBaTenbHOMU
avcumnauHbl B coorsetcteun ¢ ®roc Crno m Ha ocHose ®IrocC COO

Ocoboe 3HauYeHMe AncumnanHa nmeet npu GopmmnposaHum n passutnmn OK u
MK (OK yKassieatomca u3 Hoeozo makema ®roC CIrO 2022 2o00a no
npogeccuu/cneyuansHocmu)



O6wume KomneTeHUUN

MnaHupyemble pe3ynbraTbl 06yyeHns

O6uwue!

OuvcumnnmHapHbie?

OK 01. BbibupaTb cnocobbl
peleHna 3agau
npodeccnoHanbHoOM
neATeIbHOCTH
NPUMEHUTENBHO

K Pa3/IMYHbIM KOHTEKCTaM

B yacTu TpyaoBoro BocnutaHus:
- TOTOBHOCTb K TpyAy, OCO3HAaHWE UEHHOCTU
MacTepcTBa, TpyAontobue;

- TOTOBHOCTb K QKTUBHOW  AeATEe/IbHOCTU
TEXHO/IOrMYECKOM U COUMANbHOM HanpaBAEHHOCTH,
CNOCOBHOCTb  MHMUMMPOBATb, MN/JAHMPOBATb U
CaMOCTOATE/IbHO BbINO/IHATL TaKYO AeATeNbHOCTD;

- NHTepec K Pa3NNYHbIM chepam|
npodeccnoHanbHON AeATEIbHOCTH,

OsnageHue YHUBEpPCAIbHbIMU y4ebHbIMM
No3HaBaTe/IbHbIMWN AENCTBUAMM:

a) 6asoBble nNorMyeckne AencTBums:

- CaMOCTOATENIbHO dopmynmpoBaTb n
aKTyanuMsmMpoBaTb npobnemy, paccmatpuBaTb ee

BCECTOPOHHE;

-B/lafeTb MeTOo4aMM A0KA3aTeNbCTB, a/IF0PUTMAMM peLleHunA
3aa4; ymeHne GOpMynMpoBaTb onpeaeneHnsa, akcuomol U
TeopeMbl, NPUMEHATb UX, NPOBOAUTL AOKa3aTe/IbHble
paccyXAeHNA B X04e peleHna 3a4aY;

- YMeTb ONepupoBaTb NOHATUAMM: CTEMNEHb YNCAA, Norapudm
Yncna; yMmeHue BbINOMHATb BbIYUCIEHME 3HAYEHNIN U
npeobpa3oBaHMA BbIpaXKeHU CO CTENEHAMU U lorapnudmamm,
npeobpasoBaHnsa 4POOHO-PaALLMOHA/bHDBIX BbipaXKeHW;

- YMeTb ONepupoBaTb NOHATUAMM: PaLLMOHA/IbHbIE,
MppaLMOHa/ibHble, MOKa3aTebHble, CTENEHHbIE,
norapudmmyeckme, TPUroHOMeTpUYeCcKMe ypaBHeHUA U
HepaBeHCTBA, NX CUCTEMDI;

- YMeTb OnepmnpoBaTb NOHATUAMM: QYHKLMA, HENPEPbIBHAA
bYHKUMA, Npon3BOAHanA, NepBoobpasHasn, onpeaeneHHblin
WHTErpan; yMeHue HaxoauTb NPOM3BOAHbIE 3/IEMEHTAPHbIX
bYHKLUMI, MCNO/b3ys CNPaBOYHbIE MAaTepUasbl; UCCef0BaTb B
npocTenwmnx cnyvanx GyHKLMM Ha MOHOTOHHOCTb, HAXOAUTb

1 YKa3bIBaOTCA IMYHOCTHbIE M MeTanpeaMeTHble pe3yabTaTtbl 3 ®rOC COO (B nocneaHel pegakumm ot 12.08.2022) 8 oTrnaronsHol dopme, popmmpyembie
06uLeo0bpasoBaTeIbHOM ANCUUMNANHON
2 IncumnamHapHble (NpeAmeTHbIe) pe3y/ibTaTbl YKa3blBaloTCA B COOTBETCTBMM C UX MOHbIM nepeyHem 8o ®TOC COO (8 nocneaHeit pedakumm ot 12.08.2022)




- YCTaHaB/MNBATb CYUJ,ECTBeHHbIVI NPU3HaK WAn

OCHOBaHMA AONA CpaBHEHUA, Kl'IaCCVId)MKaLI,VIVI n

0606L1eHnsA;

onpeaenatb uenn LOeATeNbHOCTHU, 3a4aBaTb

napameTpbl U KPUTEPUN UX OOCTUKEHUS;
- BbIIBNATb 3aKOHOMEPHOCTM U MPOTUBOPEUMA B
paccMaTpUBaeMblX ABNEHUAX;

BHOCUTb KOPpPEKTUBDLI B 0eATENbHOCTD,

OLEHNBATb COOTBETCTBMUE pPE3Y/IbTATOB LENAM,

OLLEHNBATb PUCKU I'IOCI'IG,CLCTBVIVI AeATENbHOCTH,

pa3BMBaTb KpeaTMBHOE MbINEHNE MpU
PeLleHNM KU3HEHHbIX Npobaem

6) 6a3oBble nccnegoBaTeNbCkMe AENCTBUA:

- BNaAeTb HaBblKamMu y4ebHO-Uccnen0BaTeNbCKOM
" HaBblKamu

I'IpOGKTHOVI AeATENbHOCTMH,

paspelleHua npobnem;

- BbIABNAATb MPUUYNHHO-CNEACTBEHHbIE CBA3U M
aKTyaAnM3MpoBaTb 3aAadvy, BblABWraTb rMNoTesy ee
pelweHus, Haxo4uTb

apryMeHTbl ans

10Ka3aTeNbCTBA CBOMX YTBEPXKAEHWUM, 3343BaTh)
napameTpbl U KPUTEPUU pPeLLEeHUS;

- @HaNM3MPOBaTb MOJIyYEHHbIE B XOA4E peLleHun
3a/la4yM  pe3ynbTaTbl, KPUTUYECKM OLEHUBATb WX
10CTOBEPHOCTb, MPOrHO3MPOBATb M3MEHEHUE B
HOBbIX YC/I0BUAX;

-- YMETb NePeHOCUTb 3HAHWMA B MO3HABATEJ/IbHYIO U

HanbosbluMe N HAUMEHbLLME 3HAYEeHNS QYHKLUNIA; CTPOUTD
rpaduKM MHOTrOYIEHOB C UCNONb30BaHWEM annapaTa
MaTEMaTUYECKOro aHaIn3a; NPUMEHATb NPOMU3BOAHYIO NPU
pelleHnn 3a4a4 Ha ABUKEHWNE; pelaTb NPaKTUKO-
OpPUEHTUPOBaHHbIE 334a4M Ha HanbonbluMe U HAaMMeHbLUMEe
3HAYEHWA, HA HaXOXKAEHME NYTU, CKOPOCTU U YCKOPEHUS;

- YMeTb ONepmnpoBaTb NOHATUAMM: PaLMOHANbHAA GYHKUMA,
nokasaTesibHaa GyHKUMA, cTeneHHan GyHKUMS,
norapmdmmyeckan pyHKUNS, TPUrOHOMETPUYECKNE QYHKLMK,
06paTHble PYHKUNKU; yMEHUE CTPOUTL FPadUKN U3YYEHHbIX
bYHKLUMIA, MCNONb30BaTb rpadUKM NPU N3yHEeHUM NPOLLECCOB U
3aBMCMMOCTEN, NPU peLleHnmn 33434 U3 Apyrux y4ebHbix
npeaMeToB U 33434 U3 peasibHOM XU3HU; BbipaykaTb Gopmynamm
3aBUCMMOCTU MeXAy BENMYMHAMU;

- YMEeTb pellaTb TEKCTOBbIE 334341 Pa3HbIX TUMOB (B TOM Yncie
Ha NPOLLEHTbI, LO/IN U YaCTU, Ha ABUKeHMe, paboTy, CTOMMOCTb
TOBApPOB M YCNYT, HANOMW, 334341 U3 061acTn ynpaBaeHmn
NIMYHBIMW N ceMeNHbIMU GUHAHCAMM); COCTABNATb BblpaXKeHus,
YPaBHEHWS, HEPABEHCTBA W UX CUCTEMbI MO YC/IOBUIO 3a43a4M,
nccnenoBaThb NOJly4eHHOE pelleHne U OLEHUBATD
NpaBAonoa06HOCTb Pe3ybTaTos;

- YMeTb OnepmnpoBaTb NOHATUAMMU: cpeaHee apudmeTnyeckoe,
MegMaHa, Hanbonbllee U HaMMeHbLLee 3HaYeHuMA, pa3max,
Ancnepcus, CTaHa4apTHOE OTK/IOHEHWE YMCNOBOro Habopa;
YMeHMe U3B/IeKaTb, MHTEPNPETUPOoBaTb MHPOpPMaLMIO,
npeacTaBAeHHYo B Tabanuax, Ha gnarpammax, rpadpmikax,

NPaKTUYECKYHO obnactu KU3HEOEeATE/NIbHOCTH,

OTpa*xawwyro CBOWCTBA peanbHbIX Npoueccos n FlBJ'IGHVIVI;




- YMeTb WHTerpupoBatb 3HaAaHMA W3 PaA3HbIX

npeameTHbIXx obnacreit;

- BblABUIraTb HOBblE naen, npegnaratb

OPUTMHANbHbIE NOAXOAbl U PELUEHUSA;
Z cnocobHocTb nx MCNoab30BaHUA
NO3HaBaTe/IbHOM M COLMANbHOM NPaKTUKeE

B

NpeacTaBAATb MHPOPMALMIO C MOMOLLbIO Tabanuy, 1 anarpamm;
nccnenoBaTb CTaTUCTUYECKUE AaHHbIE, B TOM Yucae ¢
NPUMeHEeHNeM rpadryeckmx MeToA0B U 3EKTPOHHbIX CPeACTB;

- YMeTb OnepupoBaTb NOHATUAMM: CIYHaHbIN ONbIT U
cnyyaHoe cobbiThe, BEPOATHOCTb C/IY4aMHOro COObITUA; YMEHUE
BbIYNCNATb BEPOATHOCTb C UCMO/Ib30BaHMEM rpadUYecKmx
METOL0B; NPUMEHATb GOPMY/Ibl CIOXKEHUA U YMHOMXKEHUA
BEPOATHOCTEN, KOMBMHATOPHbIE PaKTbl U GOpPMYAbl NPU
peleHnn 3aa4; OLEHNBATb BEPOATHOCTU PeasibHbIX COBbITUIA;
3HAKOMCTBO CO C/ly4aliHbIMU BEAMYMHAMMW; YMEHNE NPUBOANUTD
npUMepbl NPOABAEHUA 3aKOHA 60bLLIMX YNCEN B NPUPOAHDLIX U
06LLLECTBEHHbIX AB/IEHUAX;

- YMEeTb ONepupoBaTb NOHATUAMM: TOUKA, NPAMas, NJOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIN Yro, CKPELLMBAKOLLMECH NPAMbIE,
NapannenbHOCTb U NEPNEHANKYNAPHOCTb NPAMbBIX U NJIOCKOCTEN,
YroN MeXAay NPAMbIMK, YTON MeXAY NPAMOM U NAOCKOCTbIO, Yron
MeXKAY NIOCKOCTAMM, PACCTOAHNE OT TOYKM A0 NJOCKOCTH,
paccTofHMe MeXKay NPAMbIMWU, PAaCCTOAHNE MEXKAY NNOCKOCTAMMU;
YMEHME UCNONb30BaTb NPU PELLEHNN 33434 U3YYEeHHble GaKTbl U
TEOPEMbI NAHUMETPUN; YMEHUE OLLEHNBATb Pa3Mmepbl 06 bEKTOB
OKpY»KatoLwero Mmpa;

- YMeTb OnepupoBaTb MOHATUAMMU: MHOTOTPAHHUK, CeYeHmne
MHOrOrpaHHUWKa, Kyb, napannenenunes, npMsama, nupamunaa,
durypa n NnoBepxHOCTb BpalleHua, UMANHAP, KOHYC, wap, cdepa,
cedyeHns GUrypbl BpalleHma, NA0CKOCTb, Kacatowanca chepbl,
LUMAWHAPA, KOHYCA, NJ0WaAb NOBEPXHOCTU MMPaMUAbl, NPU3MbI,

KOHYCa, UnAnHapa, naouaab chepbl, 06bem Kyba,




NPAMOYro/IbHOro Napanaenenunesa, NPammapl, NPU3mbl,
LMAMHAPA, KOHYCA, Wapa; yMmeHne n3obparkaTb MHOrOrpaHHUKM
M NOBEPXHOCTM BPALLEHUSA, UX CEYEHWUA OT PYKU, C MOMOLLLbIO
HepPTEXHbIX MHCTPYMEHTOB M 3/IEKTPOHHbIX CPEACTB; YMEHME
pacno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YyMEHMEe
pacno3HaBaTb NpaBU/bHbleE MHOFOTPaHHMKW;

YMEeTb ONepupoBaTb NOHATUAMM: ABUKEHME B MPOCTPAHCTBE,
noao6Hble PUrypbl B NPOCTPAHCTBE; MCNO/b30BATb OTHOLIEHME
naowaaen noBepxHoctTen n o6bemoB Nogo6HbIX GUryp npu
pelweHnn 3a4ay;

- YMETb BbIYUC/IATb FEOMETPUYECKNE BEIMUYMHDI (AWNHA, yron,
naowaab, 06bem, Naowanb NOBEPXHOCTH), UCNONb3YA
M3yyeHHble GopMybl U MeTOAbI;

- YMEeTb ONepUpPOBaTb MOHATUAMM: NPAMOYIO/IbHAA CMCTEMA
KOOPAMHAT, KOOPAMHATBI TOYKM, BEKTOP, KOOPAUHATLI BEKTOPA,
CKaNApHOe Npou3BeAeHNE, Yro MeXay BEKTOPamMuM, CyMMa
BEKTOPOB, NPOM3BEAEHNE BEKTOPA HA YNC0; HAXOANTb C
NOMOLLLbIO M3yYeHHbIX GOPMYT KOOPANHATBI CepeanHbl OTPe3Ka,
paccTosHMe MeXAy ABYMA TOYKAMU;

-yMeTb BbIOMpPATb NOAXOAALLNI U3YYEHHbIA MEeToA ANA PeLleHNn
3a/,a4M, pacno3HaBaTb MaTeMaTuyeckme GaKkTbl 1
MaTeMaTUYecKkne Moaenu B NPUPOLHbIX U 06LLECTBEHHbIX
AB/IEHUAX, B UCKYCCTBE; YMEHWE NPUBOAUTL NPUMEPDI
IMaTEMaTUUYECKUX OTKPbITUN POCCUIACKOM U MUPOBOW
MaTEMaTMUYECKOMN HayKK




OK 02. Ucnonb3oBaTb
COBpEeMEeHHble cpeacTBa
NMOWMCKa, aHaM3a n
WMHTepnpeTaunmn MHbopmauuu,
N MHGOPMALMNOHHbIE
TEXHONI0MUM ANA BbINOJIHEHUA
3a4a4 NpodeccMoHaibHOM
neaTeNbHOCTH

B 061acTV LEHHOCTM HAYYHOrO NO3HAHUA:

-cGOPMMPOBAHHOCTb MUWPOBO33pPEHMS,
COOTBETCTBYIOLLENO CoBpeMeHHOMY YPOBHI0
Pa3BUTUA HAyKM M OOWECTBEHHON NPaAKTUKMY,
OCHOBAHHOTO Ha ananore KY/IbTYD,

CNoCo6CTBYOWEro OCO3HAHUIKD CBOEro Mecta B
NONNKY/IbTYPHOM MUPE;

- COBEPLUEHCTBOBAHME A3bIKOBOM WM YMUTATE/IbCKOM
KyZbTypbl KaK CpeacTBa B3aMMOAEWUCTBUA MeXAY
NIOABMW U NO3HAHUA MUPA;

- OCO3HaHWEe UEHHOCTM Hay4yHOU AeATeNbHOCTH,
rOTOBHOCTb OCYLLLeCTBAATD NPOEKTHYO n
nccnenoBaTeIbCKyo AeATENbHOCTb MHANBUAYANbHO
“ B rpynne.
OBnageHune YHUBEpPCANbHbIMM y4ebHbIMM
No3HaBaTe/IbHbIMWN AENCTBUAMM:

B) paboTta c uHbopmaLueir:

- BNaAeTb HaBblkaMM MONYYeHUA UHPOPMAUUM U3
MCTOYHMKOB  pPasHbIX TUMOB, CaMOCTOSTENbHO
OCYLLECTBAATb MOWUCK, aHANWU3, CUCTEMATU3ALMIO U
NMHTepnpeTaumio MHGOPMALLUM PA3NUYHbBIX BUAOB U
bopm npeacTaBneHus;

- C034,2BaTb TEKCTbI B Pa3/INYHbIX GOPMaTaXx C y4eTom
Ha3HayeHMa MHPOPMALUM N LENEeBO ayauTopuu,
BblOMpas onTumanbHyto dopmy npeacTaBAeHMA U

BU3yasin3auunu,

- YMeTb OMNepuMpoBaTb MOHATUAMM: pPaLMOHANbHAA QYHKUMA,
nokasaTenbHaa GyHKUMA, cTeneHHaa GyHKUmMA, norapudmmyeckan
bYHKUMA, TPUrOHOMETpUYECKNE GYHKUUU, obpaTHble PyHKUUWK;
YMEHME CTPOUTb FPadPuKM M3ydeHHbIX GYHKLUMIA, MCNONb30BaATb
rpadpuMKkM MNpu  U3y4eHUM MNpPOLECCOB W 3aBUCUMMOCTEN, NpwU
peweHnn 3aga4y M3 Apyrux y4yebHbIX npeameToB M 3adad M3
peasibHOM KU3HU; BbipaxKaTb Gopmynamm 3aBUCUMOCTU MeXKAY|
BEMYNHAMM;

- YMEeTb OMNepupoBaTb MOHATUAMM: TOXKAECTBO, TOMKAECTBEHHOE
npeobpasoBaHune, ypaBHEHWE, HEPABEHCTBO, CUCTEMA YPaBHEHWI
M HEepaBEeHCTB.,

PaBHOCWU/IbHOCTb YPaBHEHMI, HEPABEHCTB U

CNCTem, paunoHasbHble, WpPpPaLKMOHa/ZibHble, MOKa3aTe/ibHble,

CTeNneHHblE, norapmd)rv\mqecme, TPUTOHOMETPUYECKNE

YPaBHEHUSA, HEPABEHCTBA U CUCTEMbI; YMETb pellaTb ypaBHEHUS,

HEepPaBeHCTBA WU CUCTEMDbLI C MOMOLWbIO pPA3/ZINYHbLIX NPUEMOB,

pewaTtb ypaBHeEHWUA, HEPaABEHCTBA U CUCTEMbLI C MaAPaAMETPOM,

NPUMEHSATb YPaBHEHWA, HEPABEHCTBA, UX CUCTEMbI ANA PeLleHnn
MaTeEMaTUUYECKMX 3334 M 33434 M3 pa3IMyHbIX 061acTeit HayKu u
peanbHOM }KU3HMU;

YMETb CBO60,£I,HO onepunpoBatb MNOHATUAMU. LOBUKEHUE,

napanneanblﬁ nepeHoc, cmmmeTpmAa Ha NJOCKOCTM U B

NPOCTPaHCTBE, NOBOPOT, NpeobpasoBaHne Nopobusa, NnoaobHble
bUrypbl; yMmeTb pacnosHaBaTb paBHble U NoA06Hble GUrypbl, B TOM
uncne B NPUPoAE, UCKYCCTBE, apXUTEKTYPE; YMETb UCMONb30BaThb
reomeTpuyeckme  OTHOLLEHMUS,

Haxo4uTb reomeTpunyeckume

BE/IMYUHbI (OMHa, Yro, naowaab, 06bem) Npu peleHrm 3aaau

N3 ApYrnx y4ebHbIX NpegMeToB U U3 PeaNbHOM KU3HU
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- OoueHunBaTb AJOCTOBEpPHOCTb, NEerMTMMHOCTDb

nHdopmaummn, ee COOTBETCTBME MPABOBbIM M

MOPa/IbHO-3TUYECKUM HOPMaM;
- WUCNo/sb30BaTb CpeacTea MH(I)OpMaLI,MOHHbIX n

KOMMYHUKaALMOHHbIX TEeXHOJ/IoTnM B peweHnun
KOTHUTUBHDbIX, KOMMYHWKATUBHbIX n
OPraHU3aLuMOHHbIX 3a4a4 C CO6/'IIO£I,EHMEM

TpeboBaHMN 3PrOHOMMKM, TEXHMKK Be3onacHoOCTH,

TMrMeHbl,  pecypcocbepeskeHna, NpPaBOBbIX U
5TUYECKUX  HOPM, HOPM  MHGOOPMALMOHHOM
be3onacHocTy;

- B/N1adeTb HaBblKaMW pPaCno3HaBaHUA U 3aWUTbI

nHdopmaumn, MHPopmaLuMoHHON 6HesonacHocTH

TMYHOCTU

OK 03. MNMnaHnpoBsatb U
peann3oBbiBaTb CO6CTBEHHOE
npodeccnoHanbHoe n
IMYHOCTHOE pa3BuTHE,
npeanpuHUMaTENbCKYHO
NeATeNbHOCTb B
npodeccnoHanbHom chepe,
MCNoab30BaTb 3HAHMA NO
dUHAHCOBOM rPaMOTHOCTU B
Pa3/IMYHbBIX XKU3HEHHbIX
CUTyaLmax

B 06nacT AyXOBHO-HPABCTBEHHOIO BOCMUTAHUA:

-- cGOPMMPOBAHHOCTb HPABCTBEHHOINO CO3HAHWA,
STUYECKOro NoBeAeHUs;

- CNOCOBHOCTb OLEHMBATb CUTYyaLMIO U NPUHUMATb
OCO3HaHHble pelweHus, OPUEHTUPYACb  Ha
MOpPaNbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTMU;

- OCO3HaHWEe JIMYHOTO BKIAZa B MNOCTPOEHUe
yCTOMUYMBOro byayuiero;

- OTBETCTBEHHOE OTHOLLEHWE K CBOMM POAUTENAM U
(nnn) opyrum yneHam cembM, CO3L4aHUIO CEMbM Ha
OCHOBE  OCO3HaHHOro

NPUHATUA  UEeHHOoCTel

CeMeNHOM XM3HW B COOTBETCTBMU C Tpagnumnamm

- YMeTb onepupoBaTtb NOHATUAMMWU: paunoOHasibHblE,
UppaunoHasibHble, NOKa3aTe/ibHble, cteneHHble,
norapmd)mmquKMe, TPpUroHomeTpumyeckume YpaBHeEHUA n
HepaBeHCTBa, UX CUCTEMbI;

- YMETb oOnepmpoBatb MNOHATUAMU. MHOIOrpaHHUK, CcevyeHue

MHOFOrpaHHWKa, Kyb, napannenenuned, npusma, nupamuaa,
burypa n NoBepxHOCTb BpaALLEHUA, LUAMHAP, KOHYC, Wap, cdepa,
ceyeHuAa ouUrypbl BpaLLeHMA, NAOCKOCTb, Kacawowaaca coepbl,
LUMAWHAPA, KOHYCA, NAoWaAb NOBEPXHOCTU NMMPAaMUAbI, MPU3MBI,
UMAnHAPA, cohepbl,
NPAMOYro/IbHOrO  Mapanienenunega, nUpamuabl,

KOHyca, naowaab obbem  Kyba,

npuU3mbl,
LUMAWHAPA, KOHYCA, Wapa; yMeHue U306parkaTb MHOTOrPaHHUKN U

Hapoaos Poccuuy;

NOBEPXHOCTU BpaweHunAa, UX cevyeHnAa OT PYKH, C NOMOLbHO
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OBnageHue YHUBEPCA/NIbHbIMW  PErynsaTUBHbIMU
nencTBnammn:

a) camoopraHusaums:

- CAaMOCTOATE/IbHO OCYLLECTBAATb MO3HaBaTE/bHYHO
NeaTeNbHOCTb, BbIABAATL Npobsembl, CTaBUTb U
dbopmynnpoBaTb cobCTBEHHbIE 3agaumn B
0bpa3oBaTe/IbHON AeATENbHOCTU U KUBHEHHbIX
CUTyaumsax;

CaMOCTOATE/IbHO COCTaB/IATb NQ1aH pelweHnA

npobnembl C Y4eTOM UMEIOWMXCA PeECYpCos,
COOCTBEHHbIX BO3MOXHOCTEM M NPeanoYTEHNN;

- 1aBaTb OLEHKY HOBbIM CUTYyaLUAM;
cnocobcTBoBaTb GOPMUPOBAHUIO U MPOABAEHUIO
LWMPOKON 3pyaAnuMK B pasHbiX 06nacTax 3HaHUN,
NMOCTOSIHHO MOBbIWATbL CBOM 0b6pasoBaTeNbHbIA WU
KY/bTYPHbI YPOBEHD;

6) CaMOKOHTPO/b:

MCNoNb30BaTb NpUemMbl pednekcum AN OLEHKM
CcUTyauum, Bbibopa BEPHOro peLleHuns;

ymMmeTb OuUeHUNBATb PUCKN U CBOEBPEMEHHO
NMPUHNUMATb peleHnAa No UX CHUXKEHUIO,

B) SMOLIMOHA/IbHbIN MHTENIEKT, Npeano/iaratoLmi

cPOpPMMPOBAHHOCTD:
BHYTPEHHEM MOTMBAUUMN, BK/IHOYAIOLLLEN
CTpeM/IeHMEe K OOCTUMXKEHWIO LEeAn U ychexy,

ONTUMU3IM, UHUUNATUBHOCTb, YMEHUE AGVICTBOBaTb,

HEPTEXKHbIX HWHCTPYMEHTOB W 3NEKTPOHHbLIX CPeacTB, YMETb)
PaCno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMETb PAaCNO3HABATb

npaBuibHble MHOTOrpaHHUKU;

YyMeTb OnepupoBaTb MOHATUAMMU: MPAMOYro/sibHas cucTema
KOOPAMHAT, KOOPAMHATbI TOYKM, BEKTOP, KOOPAMHATbLI BEKTOPA,
CKaNApHoOe MNpou3BeAEeHME, Yroal MeXKAy BeKTopamMu, Cymma

BEKTOPOB, NPOM3BEAEHME BEKTOPA HA YMCIO; HaxoauTb C
NOMOLLbIO M3yYeHHbIX GOPMYN KOOPAMHATLI CepesmHbl OTpesKa,

PacCToAHNE MeXAy ABYMA TOYKaMU

ncxoaAa U3 Cceounx BO3MOMHOCTEN;
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- 9MNATMW, BKAKOYAlOLWLEN CNOCOOHOCTb MOHMMATH)
SMOLMOHA/IbHOE COCTOAAHME APYIUX, YYUTbIBATb €ro
NpPW OCYLWECTBAEHNUN KOMMYHUKaALMUKU, CNOCOBHOCTH
K COYYBCTBMIO U COMEPEKNBAHMIO;

- COLMaNbHbIX HAaBbIKOB, BK/IKOYAOLMX CMOCOOHOCTb
BbICTPaMBaTb OTHOLWIEHWUS C APYrMMU  NOAbMM,
3a00TUTbCA, MNPOABAATb WHTEPEC W paspeLaTtb

KOHQAUKTBI

OK 04. 3¢ deKTnBHO
B3aMMO/elCcTBOBaTb U
paboTaTb B KONNEKTUBE U
KOMaHze

rOTOBHOCTb K CamMoOpa3BuUTUIO, CaAaMOCTOATE/IbHOCTU U

camoonpeaeneHunto;

-OoB/lafeHmne HaBblKaMu y4ebHo-
NCccNenoBaTe/IbCKON, TMPOEKTHOM W COoLMasibHOM
neATeNbHOCTYH;

OBnageHue yHnBepCa/ibHbIMU KOMMYHUKATUBHbIMU

nencTBuaMmn:
6) coBMecTHan AeATe/bHOCTb:
- NOHMMAaTb W MCMNONb30BaTb MNPEUMYLLECTBA

KOMaHAHOW 1 nHAMBUAYaNbHOM paboThbl;

- MPUHUMATb LEeNM COBMECTHOW [OeATeNbHOCTH,
OpraHM30BbIBAaTb M KOOPAMHUPOBATL AEUCTBUA NO
ee [OCTUMXKEHMIO: COCTaBAATb NAaH  AeNCTBUK,
pacnpefensATb POAN C Y4ETOM MHEHWUI YYaCTHUKOB
0bcyaaTb pe3y/ibTaTbl COBMECTHOMN paboThl;

- KOOPAMHUPOBATb M BbINONHATL PAabOTY B YCNOBUSAX
peanbHoro, BUPTYaZlbHOrO U KOMOWHUPOBAHHOIO

B3aMMO,CI,El7ICTBMF|,'

- YMETb OMepupoBaTb NOHATUAMM: C/IyYalHbIN ONbIT U CNyYaliHoe
CObbITUE, BEPOSATHOCTb C/YY4aMHOro CObObITUS; YMETb BbIMUCAATD
BEPOATHOCTb C WCMNO/b30BaHMEM rpadUyeckux MeToA0B;
NPUMEHATb POPMY/bl CNOMKEHUSA U YMHOMEHUA BEPOATHOCTEMN,
KOMbBWHaTOpHble aKTbI

M Gopmynbl NpU pelweHun 3agay;

OUEHWMBATb BEPOATHOCTU PEAJIbHbLIX CO6bITVIVI,' 3HAaKOMCTBO CO

CAy4YallHbIMM  BENMUYMHAMKU;, YMEHWE MPUBOAUTL MNPUMEpPHI
NPOSABNEHUA 3aKOoHa OOMbLIMX 4YMCeN B  MPUPOAHbLIX W
06LLLEeCTBEHHbIX ABNIEHUAX;

- YMETb CBO60,CI,HO onepunpoBaTtb NOHATUAMMWU:. CTENEHb C LUENbIM

MOKa3aTesnem, KOPEHb HaTypaanoﬁ cteneHn, CcrteneHb (

paLMOHaNbHbIM NOKasaTesiem, CTeMeHb C AeNCTBUTE/IbHbIM
(BewecTBeHHbIM) NOKa3aTenem, 1orapndm Yncna, CUHYC, KOCUHYC
M TaHreHC NPOM3BOJIBHOTO YMUCN3;

- ymeTb cBO60OAHO onepupoBaTb NOHATUAMMU: FPadPuK GyHKUUK,

obpaTHas dyHKUMA, Komno3numa GYHKUWIA, NHEHaa GyHKLmMS,

KBagpaTuyHaa OYHKUMA, cTeneHHaa OyYHKUMA C  Lenbim
nokasatefnem, TpUroOHOmeTpuyeckme  QyHKUMKU, 0bpaTHble
TPUTOHOMETPUYECKNE byHKUMN, NnoKasaTe/lbHas Z

13



- OCYWeCTBAATb MO3UTMBHOE  CTpaTerMyeckoe
noseseHMe B Pas3/IMYHbIX CUTyauMUax, NPOABAATY)
TBOPYECTBO M BOOBparkeHMe, bbITb MHULMATUBHbBIM.
OBnafeHne  YHUBEPCANIbHbIMU  PEryNATUBHLIMM
nencTBuammn:

r) npuHATME cebs 1 Apyrux Ntoaen:

- NPUHMMATb MOTMBbI U APTYMEHTbI APYrUX Noaen
NPV aHanu3e pe3ynbTaToB AEATE/IbHOCTH;

- NpM3HaBaTb CBOE MPaBO M NPaBO APYruX Ao4en Ha
OLLNOKYU;

- pa3BMBaTb CNOCOBHOCTb MOHMMATb MUP C NO3ULUK

fpyroro Yenoseka

norapudmmyeckan GyHKUUN; YMETb CTPOUTb rpaduKkm GyHKLMN,
BbINONHATb NPeobpa3zoBaHUA rpaduKoB GyHKLNI;

rpadpukn  PyHKUM  anAa
NPOLECcCOB W 3aBMCMMOCTEW NPU pPELIeHUMM 33ahay U3 [pyrux

YMETb WNCMNOJ/1Ib30BATb n3y4yeHunA

y4ebHbIX NpeaMeToB M M3  pPeasibHOM KM3HM; BbIParKaTb

bopMynammn 3aBUCUMOCTU MEXKAY BE/IMYMHAMMU;

cBOOOAHO OMEPUPOBATb MOHATUAMM: YETHOCTb QYHKUMUN,

$yHKUMY, $yHKUMK,
MOHOTOHHOCTb QYHKLMKM, IKCTPeMyM (YHKUMK, Hanbonbliee U

nepnoanyHoOCTb OrpaHNYEeHHOCTb

HaMmeHbllee 3HayeHMA OYHKUMWM Ha NPOMEXKYTKe;, YMEeTb
NpPoBOAMUTbL UCCNeA0BaHME PYyHKUNMK;

- YMeTb MCMNO/Ib30BaTb CBOWCTBA U rPaPuKn GyHKUMA Ans
pelweHna ypaBHEHUN, HEepPaBEHCTB W 33434 C napameTpamu;
M306parkaTb Ha KOOPAMHATHOM MIOCKOCTU MHOMECTBA PELUEHUN

YPaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05. OcyLwecTtBnATb YCTHYIO
N MUCbMEHHYI0
KOMMYHMKaLMIO Ha
rocyaapCcTBeHHOM A3blKe
Poccuiickoin Pegepaumnm c
y4eToM ocobeHHocTeln
COLMANbHOIO U KY/IbTYPHOTO
KOHTEKCTa

B 0621acTh acTeTMYECcKoro BOCNUTaHUA:

- 3CTETUYECKOEe OTHOLIEHME K MUpY, BK/OYan
9CTEeTUKY  OblTa, HAY4YHOrO UM  TEXHWUYECKOroQ
TBOpPYECTBa, CMOPTa, TpyAa MU OOLLECTBEHHbIX
OTHOLLEHWU;

- CNocobHOCTb BOCMPUMHMMATL pPasiMyHble BUAbI
MCKYCCTBA, TPaAM LU U TBOPYECTBO CBOEIO U APYrUX
HapoAOoB, OLLyLIATb 3MOLMOHaAbHOE BO34eNCTBUE
MCKYCCTBA;

- ybe)KAeHHOCTb B 3HAYMMOCTM ANA JIMYHOCTU U
06LLecTBa OTEYECTBEHHOIO U MUPOBOIO UCKYCCTBA,

- YMEeTb OnepupoBaTb MOHATUAMWU: cpefiHee apudpmeTmnyecKoe,

meanaHa, Hanbo/blllee UM HaMMeHbllee 3Ha4YeHwnAa, pasmax,

ancnepcuna, CrtaHAapTHOE OTK/IOHEHME YUCNIO0BOro Ha6opa;

YMEHME  W3B/IEKaTb, WHTepnpeTMpoBaTb  MHOPMaLMIO,

NpeacTaBNeHHy0 B Tabauuax, Ha Auarpammax, rpadukax,

OTPa’KkaloLLyl0 CBOWMCTBA peasibHblX MNPOLECCOB U AB/EHUM;
npeAcTaBnATb MHOOPMALMIO C NOMOLWbIO Tabauy, u guarpamm;
uccnenoBaTb  CTAaTUCTMYECKME  JaHHble, B TOM  4Yucie €
NPUMeHeHNeM rpadpryeckmx MeTOA0B U 3NEKTPOHHbIX CPEACTB;

- YMEeTb ONnepupoBaTb MOHATUAMM: TOYKA, NPAMAas, MJOCKOCTb,

NPOCTPAHCTBO, ABYrPaHHbIN Yron, CKpeliMBaloWwmeca npsmble,

napannesibHoCTb U NepneHanKynaApHOCTb NPAMbBIX U I'IJ'IOCKOCTEVI,
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STHUYECKUX KY/NbTYPHbIX TpaguUMii U HapoaHOro
TBOPYECTBa;

- TOTOBHOCTb K CaMOBbIPa)KEHUIO B Pa3HbIX BMAAX
MCKYCCTBA, CTpem/ieHWe MposBAATb  KayecTBa
TBOPYECKOM JINYHOCTH;

OBnageHue yHUBepcaabHbIMU KOMMYHUKATUBHbIMU
nencTBmammn:

a) obuweHwne:

- OCyWEecTBAATb KOMMYHMKauMmM BO Bcex cdepax
MKU3HU;

- pacno3HaBaTb HeBepbanbHble cpeacTBa obuieHus,
NOHMMATb  3HayeHue

COUMaNbHbIX 3HAKOB,

pacno3HaBaTb npeAnoCbIIKK KOHOIMKTHBIX
CUTYaLM U CMATYaTb KOHDINKTDI;
- Pa3BEPHYTO M JIOTMYHO M3NaraTb CBOK TOYKY

3peHnA C NCNoJsib30BaHMEM A3bIKOBbIX CPeacCTB

Yron MeXAy NPAMbIMU, YTON MeXAY NPSMOM U NAOCKOCTbIO, Yron
MeXKay MIOCKOCTAMM, PACCTOAHME OT TOYKM [0 MJIOCKOCTH,
paccTofHMe MeXAy NPAMbIMU, PACCTOAHNE MENKAY NNOCKOCTAMMU;
- YMEeTb UCNO/Ib30BaTb NPU peleHnn 3a4a4 U3yyeHHble GaKTbl U
TeopeMbl NNAHUMETPUN; YMEHME OLLEHMBATb Pasmepbl 06BHEKTOB

OKpY»KaloLLLero mmpa

OK 06. MNMpoasnaTb
rPaXkAaHCKO-NaTPMOTUYECKYIO
No3numto, AEMOHCTPUPOBATD
0CO3HaHHOE NOoBeAEHME Ha
OCHOBE TPAAMLMOHHbIX
ob6LLeveoBeYeCcKmx
LLeHHOCTEe!’, B TOM Yucne ¢
y4ETOM rapMoOHM3aumm
MeXHaUMOHANbHbIX U
MEXPENUTMO3HbIX

OTHOLUGHVIVI, NMPUMEHATb

- 0CO3HaHMe  oby4yatowmmuca POCCUMCKOM

rpaxAaHCKOW MAEHTUYHOCTY;

LeneHanpaBieHHOe  pPasBUTME  BHYTPEHHeMN

nosnuunn JINMYHOCTU Ha OCHOBE AYXOBHO-

HPABCTBEHHbIX LIEHHOCTEM HapoaoB Poccuinckomn
depepaumm,  UCTOPUYECKUX

n HAaUMNOHa/IbHO

KY/IbTYPHbIX Tpaguuun, GOpPMUpPOBAHME CUCTEMDbI

3HAaYMMbIX  LLEHHOCTHO-CMbIC/IOBbIX  YCTAHOBOK,
QHTUKOPPYNLMOHHOTO MWPOBO33pPEHMS,
NPaBOCO3HaHMSA, 9KO/I0rMYecKom KYNbTypbl,

- YMETb peLlaTb TEKCTOBbIE 33/1a4M Pa3HbIX TUMOB (B TOM YMcCae Ha
NPOLLEHTbI, A0/ U 4acCTW, Ha ABUXKEHWEe, PaboTy, CTOMMOCTH)
TOBApPOB W YCAYr, Hanoru, 3agadym u3 ob6sacTm ynpaBieHua
IMYHBIMW U ceMenHbIMKU GUHAHCAMM); COCTaBAATb BblpaXKeHUs,
YPaBHEHWS,, HEPABEHCTBA M WX CUCTEMbI MO YC/NOBMIO 3a4ayu,
nccnepoBaThb nosy4yeHHoe pelweHune n OLLeHMBATb
npaBaonoao6bHOCTb Pe3y/bTaTos;

- *ymemo onepuposame MOHAMUAMU: onpeodeseHue, aKCUOMd,
meopema, cnedcmesue, ceolicmeo, rnpu3HAK, 00KA3amesnbcmso,

lpasHocCUMbHbIE  (POPMYAUPOBKU, yMemb  hopMyauposameo
0bpamHoe U npomusornonoxHoe ymsepmoeHue, npueooums
npumepsl U KOHMPrpumepbl,  UCMOAb3080Mb  Memood
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CTaHAAPTbI
QHTUKOPPYNLMOHHOIO
nosegeHus

CNOCOBHOCTN CTaBUTb LENN U CTPOUTb KU3HEHHbIE
naHbl;

B yacTu rpaxaaHCKoro BoCnMTaHuMA:

- O0CO3HaHWE CBOWX KOHCTUTYLMOHHbIX NpaB
00s3aHHOCTEM, YBarKeHWe 3aKoHa 1 NpaBonopsaakKa;
- NpuHATHE

TPAANUMOHHBLIX  HaUMOHa/bHbIX,

06LI.I,EHEHOBE‘-IECKVIX r'YMaHUCTUYECKUX n
AEMOKPaAaTUYECKUX Ll,eHHOCTEVI;
- rOTOBHOCTb

NPOTUBOCTOATb naoeonornn

SKCTPEMU3Ma, HaLMOHANN3Ma, KceHodobun,
ANCKPMMMHALMKN NO COLMANbHbBIM, PEUTMO3HBIM,
PacoBbIM, HALLMOHANBbHbIM MPU3HaKaM;

- FOTOBHOCTb BECTU COBMECTHYIO OeATeNbHOCTb B
MHTepecax rpa*kAaHCcKoro obuiecTsa, y4acTBOBaTh B
camoynpaBaeHumn B obweobpaszoBaTenbHOM
OpraHM3aunm 1 AEeTCKO-IOHOLIECKMX OPraHn3aumsax;
- YMeHMe B3auMOAEeNCTBOBaTb C COLMaNbHbIMMK
WHCTUTYTaMM B COOTBETCTBMU C UX OYHKUMAMKU WM
Ha3HaYeHuem;

- TOTOBHOCTb K TYMaHWTApPHOMW M BOJIOHTEPCKOM
neATeNbHOCTY;

NaTPUOTUYECKOro BOCMUTAHUA:

- CcPOPMMPOBAHHOCTb POCCUIMCKOM FpaXKaaHCKOM
MOEHTUYHOCTU, NAaTPUOTU3MA, YBAXKEHUS K CBOEMY)
Hapoay, YyBCTBA OTBETCTBEHHOCTM nepes PoguHom,

ropAocTy 3a CBOM KpaW, cBoto PoauHy, cBOM A3bIK U

mamemamudecKkoli  UHOYKYuUuU; nposodums OOKa3zamesibHble
lpaccyxOeHus npu peweHuu 3a0a4, OUeHU8aMb s102UYECKYIO
npasunbHocMb paccymoeHul;

- *ymemso c80600H0 onepuposams MOHAMUAMU:
nocnedosamesnbHOCM®, apugmemuyeckas npoepeccus,
eeomempuyeckas  npoepeccus,  becKkoHeyHo  ybblearowias
eeomempuyeckas npoepeccus; ymemo 300a8amo

nocsedoeamesibHOCMU, 8 MOM YUCAE C TOMOW,bIO PEKYPPEHMHBbIX]

opmyn;
- *ymemeo 8bibupame nooxodauwuli Mmemoo 018 peweHus 3a0a4u;
MOHUMQHUE 3HAYUMOCMU MamemMamuKu 8 U3y4eHUU MpupooHbIX|
U 06wecmeeHHbIX NPoyeccos U AssaeHull;, ymems pacrno3Ha8ameo
npossneHue 30KOHO8 MamMeMamuKku 8 UCKyccmee, ymMemob
npusodums mMmamemamuyecKux

npumepeol omKpeimud

lpocculickoli u muposoli Mamemamuyeckol HayKu
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KYNbTYypY, npouwnoe n HacTosllee
MHOroHauMoHanbHOro Hapoga Poccuu;

- LUEHHOCTHOE OTHOLWEHME K [OoCyAapCTBEHHbIM
CMMBOJIaM,  UCTOPUYECKOMY W NPUPOLHOMY|
Hacneguo, nNamMATHMKaAM, TpaguMuMaM HapoaoB
Poccun, poctmxeHmam Poccun B HayKe, UCKYyCCTBE,
cnopTe, TEXHONOTUAX U TPYAE;

- naenHana ybexaeHHOCTb, TOTOBHOCTb K CYXKEHUIO
n 3awmte OTeyecTBa, OTBETCTBEHHOCTb 3a €ro
cyapby;

OCBOEHHble  OOy4YaloWMMUCA  MEXNpPeaMeTHbIe
NOHATUA W YHWUBEpPCasibHble Yy4yebHble AencTBuA
(perynatusHble, Nno3HaBaTe/ibHble,
KOMMYHUKaTUBHbIE);

- CNocobHOCTb nx NCNoNb30BaHUA B
no3HaBaTe/NIbHOM U COUMA/IbHOW  MPaKTUKE,
rOTOBHOCTb K CaMOCTOATE/IbHOMY MJIaHUPOBAHMUIO U
OCYLLLECTB/IEHUNIO y4yebHoi [eATeNbHOCTY,
opraHu3auum  y4ebHoro  coTpyaHW4YecTBa ¢
neaarormyeckMmm paboTHMKamMM U CBEPCTHUKAMMU, K
Y4acTuo B NOCTPOEHUMU MHAVBUAOYANbHOMN
06pa3oBaTeNbHON TPAEKTOPUY;

- OBNaAeHne HaBblkaMu y4ebHo-
nccnenoBaTesIbCKOM, MPOEKTHOM U CoLManbHOM
neaTenbHOCTU
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OK 07. CopeincTBOBaTHL
COXPAHEHMIO OKPYrKatoLEeN

NPUMEHATb 3HaHMA 06
M3MEHEeHUN KNMmaTa,
NPUHUMNbI 6epexkInBoro
nponsBoAcTBa, 3¢PEKTUBHO
0elicTBOBaTb B Ype3BblYalHbIX

cpeabl, pecypcocbepekeHuto, |-

- He MpUHUMaTbL AOEeNCTBUA, NpPUHOCAWME Bpea,
OKpYyrKatolwel cpeae;
ymeTb

NPOrH03npoeaTb He6J'IaFOI'IpMF|THbIe

SKOJIOrMYecKMe nocneacTsma npegnpuHUMaeMsbix
[nencTesnin, NnpeaoTBpaLLaTh Ux;
- pacWMpUTb ONbIT AEATE/IbHOCTU 3KON0rMYEeCcKom

HanpaB/1€HHOCTH,

paspabaTtbiBaTb NNaH peweHua npobnembl C

- YMeTb OnepupoBaTb MNOHATUAMW: OYHKUMA, HenpepbiBHaA
byHKUMA, npou3BoAHaA, nepsoobpas3Has, onpeaesieHHbIM
MHTErpan; yMeTb Haxo4uTb MNPOU3BOAHbIE 3N1EMEHTAPHbIX

YHKUWMIA, MCNONb3yA CMPaBOYHblE MaTepuanbl; UCCNeaoBaTb B
npocTenwmnx cayy4yaax QGyHKUMM HA MOHOTOHHOCTb, HaxoAMTb|

HanbonbluMe W HaMMeHbluMe 3HayYeHua QYHKLMA; CTPOUTH)

rpaduKM  MHOTOYNEHOB  C  WCNO/Mb30BaHMEM  annapaTa

MaTEMATUYECKOIO aHaan3a; nNpuMeHATb NpPou3BOAHYIHO MNMpPHU

CUTYaUUAX Y4ETOM aHaiM3a MMEKLWMUXCA MATEPUANbHBLIX MPEweHMn 33434 Ha  OBWKEHMEe;  pewaTb  MPaKTUKO-
HemaTepuasibHbIX PECYPCOB; OPUEHTMPOBaHHble 33a4ayM Ha Hauvbonbwune M HaMMeHblKe
- OCYLLeCTBNATb  Le/IeHANPaB/ieHHbIX  MOWCKBHAYEHMA, HA HAaXOXAEHNE NYTU, CKOPOCTU N YCKOPEHUSA;
nepeHoca cpeacte M cnocobosB AeWCTBMA B YMETb OMEpMpOBaTb MOHATUAMMU: ABUMKEHME B NPOCTPAHCTBE,
npodeccnoHanbHyto cpeay; nogobHble Gurypbl B NPOCTPAHCTBE; UCNOAb30BaTb OTHOLIEHMUEe
- YMeTb NepeHOCUTb 3HaHMA B MO3HABATE/IbHYIO UNaoWwanein NoBepxXHOCTEM M 06bemoB MNofo6HbIX duryp npu
NPaKTUYECKYI0 061aCTU KU3HELEATENBHOCTH; pelweHnn 3a4ay;
- npegnaratb HOBble MPOEKTbl, OLEHMBATb UAEN C YMETb BblYMCIATb FreOMETpUYEeCcKMe BeNYMHbI (AAnHa, yron,
NO3MLMN HOBU3HbI, OPUTMHAIBHOCTU, NPaKTMYecKoMnaowaap, ob6bem, naowaap MNOBEPXHOCTM),  UCNO/b3yA
3HAYMMOCTH; n3y4yeHHble popMynbl U MeTOAbI
- [aBaTb OUEHKY HOBbIM CUTyauUMsaM, BHOCUTb
KOPPEKTUBbI B AeATeNbHOCTD, OLEeHUBaTb
COOTBETCTBME Pe3yNbTaTOB LLeNAM

MK>...

3 MK ykasbiBatoTca B cootBeTcTBUM ¢ PTOC CMNO peannsyemoit npodeccum / cneumanbHoCTH
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2. CTpyKTypa U coaepkaHue obweobpasoBaTteibHOW AUCLLUNAUHDI

2.1. O6vem aucumMnanHbl U BUAbI yuebHo paboTbl

Bug yuyebHol paboTbi Ob6vem 8 yacax
O6bem ob6pasoBaTesibHOM NPOrpaMmmbl AUCLUTJIUHDI 232
B T.4.

OcHOBHOE€ coaepKaHue 184
BT. Y.

TeopeTmyeckoe obyyeHune 140
NpakKTUYeCKMe 3aHATUA 44
MpodeccnoHanbHO-OpUEHTUPOBAHHOE coAepiKaHue (coaepiKaHue 48
NPUKNAZHOro moayns)

BT. Y.

TeopeTuyeckoe obyyeHume 16
NpakKTUYeCKMe 3aHATUA 32
NuausuayanbHbi npoeKT (0a/Hem)**

Mpome’KyTouHan aTTrectayuma (3K3ameH)

Bo acex ayelikax co 38e3004Koli (*) (6 cnyyae eé Hanu4us) cnedyem ykazame ob6bem 4acos, a 8 cay4ae

omcymcmausa ybpame u3 cnucka

**) Ecnu npedycmompeH UuHOUBUOAYasbHbIU MPoeKkm o OucyunauHe, npo2pamma rno e2o

peanusayuu pa3pa6ambleaemc;7 omoesnbHO
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2.2. TemaTHMuecKui NAaH U cogepKaHue AUCLUNAUHDI

CopeprkaHue yuebHoro matepuana (ocHoBHOe M NpodeccuoHanbHO-

HaummeHoBaHMe pa3aenos O6bem dopmupyemblie
OpUEHTUPOBAHHOE), NabopaTopHble U NPaKTUYECKUE 3aHATUA, NPUKIAAHON
M TeMmM yacos KomneTeHuuu
moaynb (Npy Haanumm)
1 2 3 4

OcHoBHoOe codepxcaHue

Paspen 1. [osTopeHue 18

Kypca MaTeMaTUKun

OCHOBHOI LWKOADI

Tema 1.1 CoaeprkaHue yyebHoro matepuana

LUenb n 3agaum | Llenb v 3a4a4m maTemaTmKM Npu OCBOEHUM CNEeLmMabHOCTH.

MaTEMATUKM npu | basoBble 3HaHMA W yMeHMA MO MaTemaTuke B NpodecCMoHaNbHONM U B

OCBOEHUW CneunanbHOCTU. | MOBCEAHEBHOM AeATeIbHOCTHU.

Yucna u BbluMCAEHUA OdenctBna  Hag NONOMUTENIbBHBIMU U OTPULATENIbHBIMM  YMUC/IaMKM, C
OObIKHOBEHHbIMM U AECATUYHBIMU APObAMM. OK 01, 0K 02, 0K 03,
[encTena co creneHammn, GOPMYy/ibl COKPALLEHHOrO YMHOMEHMWA OK 04, OK 05, OK 06
KombunHnpoBaHHOE 3aHATHE 4 IK...*

Tema 1.2 CopeprkaHue yyebHOro matepuana

npOLI,eHTHbIe BblYUNCNIEHUA. ﬂpOCTbIe NPOUEHTbI, pa3Hbie cnocobbl UX BblYMCEHUS. ﬂMHeVIHbIe, KBa4dpaTHble,
ypaBHEHVIFl M HEepaBeHCTBa ApO6HO-ﬂMHeV1HbIe YpaBHEHNA N HEPABEHCTBA

KombuHMpoBaHHOeE 3aHATME 4
Tema 1.3. lMpogheccuoHanbHO-opueHMuUposaHHoe codeprcaHue (codepxcaHue
MPOUEHTHbIE BbIYUC/IEHUA | MPUKAAOHO20 MOOYA)
B npodeccnoHanbHbIX | MpocTble XU CAOXHbIe  NPOUEHTbl.  [POUEHTHble  BbIMMCAEHMA B
3afavax npodeccnoHanbHbIX 3a4a4ax

4 YkasbiBatoTca MK, aneMeHTbl KOTOpbIX GOpMUPYET NPUKAAAHOM MOAY b (NPOdeccMoHaNbHO-0pUEeHTMPOBaHHOE codepaHue) B cooTseTcTeum ¢ PrOC peannsyemon
npodeccun/cneumanbHoctm CNoO
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MpaKTnyeckoe 3aHATUE 4
Tema 1.4 CopeprkaHue yyebHoro matepuana
PeweHne 3apay. BxogHon | BbluncneHua u npeobpasoBaHua. YpaBHEHUA M HepaBeHcTBa. FeomeTpus Ha
KOHTPO/Ib NAOCKOCTHU
KombuHMpoBaHHOE 3aHATUE
KoHTponbHasa paboTa 2
Pazpgen 2 [pamble w 30
NI0CKOCTH
NPOCTPaHCTBE.
KoopauHatbl u BeKTopbl B
npocTpaHcTBe
Tema 2.1. OcHoBHble | CoaeprkaHne y4ebHoro matepumana
NOHATMA  cTepeomeTpun. | NMpeameTt cTtepeomeTpun. OCHOBHble MOHATUA (TOYKA, NPAMAs, NAOCKOCTb,
PacnonoxeHune npAmbiX U | npocTpaHcTBO). OCHOBHbIE aKCMOMbl cTepeomeTpun. [epecekatowmecs,
naockoctemn napanfienbHble W CKpewmBawowmeca npaAmble. Yron mexay npAmbiMA B
npocTpaHcTee. [epneHAMKYNApHOCTbL NpAMbIX. OCHOBHblE MPOCTPAHCTBEHHbIE
PUrypb! OK 01, OK 03,
OK 04, OK 07
KombuHMpoBaHHOe 3aHATME 4
Tema 2.2. MapannensHocTb | CogepKaHue yuebHOro matepmana nK...
NPAMBbIX, npamom n | MapannenoHble Npamasa 1 NAockocTb. Onpeaenerue. MNpusHak. CeolicTBa.
NIOCKOCTH, NJIOCKOCTEN MapannenbHble nnockocTn. OnpegenerHue. MpusHak. CBONCTBA.
TeTpasap n ero anemeHTbl. [Mapannenenunes v ero snemeHTtbl. CBOMCTBA
NPOTMBOMNONOXKHBIX FPaHeNn W p[uaroHanen napannenenvnega. locrtpoeHue
OCHOBHbIX CEYEHUM
KombuHnpoBaHHOE 3aHATUE 6

Tema 2.3.
MNepneHANKYNApHOCTb

CopepkaHue yyebHOro matepumana

MepneHauKynapHble npamble. MapannenbHble NpAMble, NepPNeHANKYASPHbIE K
NAOCKOCTU. NPU3HAK NepNeHANKYAAPHOCTM NPSAMOMN M NNOCKOCTH
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NPAMBIX, npamom 7
NJIOCKOCTU, NIOCKOCTEN

KombunHnpoBaHHOEe 3aHATHE

Tema 2.4. MNMepneHgmkynap
W HakNoHHaa. Teopema o
Tpex nepneHAnKynapax

CopeprkaHue yyebHoro matepmana

MNepneHAUKYNAp U HAaKNOHHAA. Teopema o Tpex nepneHauKynapax. Yron mexay
NPAMOM M NJAOCKOCTbHO.

Yron mexay nnockoctamu. MNepneHamMKynapHble NA0CKOCTH.

PaccToAHUA B NpoCTpaHCcTBe

KombunHupoBaHHOE 3aHATUE

Tema 2.5. KoopauHatbl u
BEKTOpPbI B MPOCTPaHCTBe

CoaepskaHue yuebHoro matepuana

[lekapToBbl KOOPAMHATLI B NPOCTPAHCTBE. BeKTopbl B NpocTpaHcTBe. CnoxkeHne
M  BbluMTAaHME BEKTOPOB. YMHOMKeHMe BeKTopa Ha uucno. CkanspHoe
npoussegeHMe BEKTOPOB. pocTelilume 3a4a4mM B KOOpAMHATaX

KombunHMpoBaHHOE 3aHATHE

Tema 2.6. [lpamble u
NAOCKOCTU B MPAKTUYECKMX
3aga4ax

MpogheccuoHanbHO-opueHMuUpPOBaHHOe codepxaHue (codepxcaHue
npuKknadHoz20 mooyns)

B3avmHOe pacnonokeHue NpambiXx B NPOCTPaHCTBe. MapanienbHOCTb NPAMON U
MI0OCKOCTW, NapaieNIbHOCTb MIOCKOCTEW, NepneHAMKYNAPHOCTb MIOCKOCTEN.
PacnonoskeHve npsAMbIX M MNJOCKOCTEM B OKpy)Kalowem mupe (npupoae,
apPXUTEKTYpe, TEXHUKE). PelueHne NpakTMKO-OpUEeHTMPOBAHHbIX 33434

I'IpaKTw-leCKoe 3aHATHUE

Tema 2.7 PeweHne 3agau.
MpAamblie M NNOCKOCTK,
KOOpAWHATbl U BEKTOpPbI B
NPOCTpaHCcTBe

CopeprkaHue yyebHoro matepmana

PacnosioxeHune NpaAmbIX U NAOCKOCTEN B NPOCTPAHCTBE. MNepneHAnKyNapHOCTb U1
napanfenbHOCTb MNPAMbIX WM MAOCKOCTeM. [eKapToBbl KOOpAMHATbl B
npocTpaHcTBe. BekTopbl B npocTpaHcTBe. CNoXeHME U BblYMTaHME BEKTOPOB.
YMHOKeHWe BEKTOpaA Ha uncio. KoopauHaTbl BEKTOpa

KOM6MHVIpOBaHHOG 3aHATHUE

KoHTposbHas paboTa
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Paspen 3. OcHosBbl 26
TPUrOHOMETPUN.
TpuroHomeTpuuyeckune
dyHKUUN
Tema 3.1 CopeprkaHue yyebHoro matepuana
TpuroHomeTpuyeckme PagmnaHHaa mepa yrna. [ToBOpOT TOUKM BOKPYT Havyana KoopauHat. OnpegeneHuve
GYHKLUMM  NPOM3BONBHOTO | CMHYCA, KOCMHYCA, TAHTEHCA M KOTAHIeHca. 3HaKM CMHYCa, KOCUHYCA, TaHTeHca U
yrna, umcna KOTaHreHca no 4eTBepTAM. 3aBUCMMOCTb MeXAYy CUHYCOM, KOCUHYCOM,
TAHIFE€HCOM M KOTaHFeHCOM OAHOrO M TOTO e yrna
KombuHmMpoBaHHOe 3aHATME 4
Tema 3.2 OcHoBHble | CoaeprkaHne y4ebHoro matepumana
TPUrOHOMETPUYECKME TpuroHomeTpuyeckmne TOXAEeCTBa. MpeobpasoBaHuA NpocTenLmnx
TOXAEecTBa TPUrOHOMETPUYECKMX BblparKeHUN. CUHYC, KOCUHYC, TAHFEHC U KOTAHTreHC Yri1oB
aun-o
KombuHMpoBaHHOe 3aHATME 4
Tema 3.3 CoaeprkaHue yyebHoro matepuana
TpuroHomeTpuyeckme Ob6nacTb onpeneneHns 1 MHOXKECTBO 3HAa4YEeHUN TPUTOHOMETPUYECKUX QYHKLMUNA.
byHKUMKM, nx cBoMcTBa WU | YETHOCTb, HEYETHOCTb, MNEPUOAUYHOCTb TPUTOHOMETPUYECKUX  DYHKLMUNA.
rpadmkm ColicTBa U rpadmkn GyHKUMM Y = cos X, ¥ = sin X, y = tg x, y = ctg x. C:KaTne un
pacTaKeHue rpaduKoB TPUFOHOMETPUYECKUX DYHKLLUIA.
MpeobpaszoBaHue rpadpMKoB TPUFOHOMETPUYECKUX QYHKLINIA
KombuHMpoBaHHOe 3aHATME 6
Tema 34 Ob6patHble | CoaepkaHue yyebHOro matepmana
TPUrOHOMETPUYECKME Ob6paTHble TpUroHomeTpudeckne pyHkUMn. Nx ceoicTea u rpaduKkn.
byHKuUMY KombunHnpoBaHHOE 3aHATUE 4
Tema 3.5 CopeprkaHme yyebHoOro matepmnana
TpuroHomeTpuyeckme YpaBHeHwWe cos X = a. YpaBHeHMe sin X = a. YpaBHeHue tg x = a, ctg x = a. PeweHue

YpaBHEHUA N HEPABEHCTBA

TPUrOHOMETPUYECKUX ypaBHeHVIVI OCHOBHbIX TMnos.: I'IpOCTel\;iLUVIe

OK 01, OK 02, OK 03,
OK 04, OK 05
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TPUTOHOMETPUYECKME YPABHEHUSA, CBOAALLMECA K KBAAPaTHbIM., pellaemble
Pa3/I0¥KEHMEM Ha MHOMMUTENN, OAHOPOAHbIE.
MpocTeMnwne TPUroHOMeTpPUYECKME HePaBEHCTBA

KombuHMpoBaHHOe 3aHATME 6
Tema 3.6 PeweHune 3agay. | CoaepkaHue yyebHoro marepmana
OcHoBbl TpuroHomeTpuu. | NpeobpasoBaHue TPUTOHOMETPUYECKUX BbIPAXKEHUN. PeweHue
TpuroHomeTpuyeckme TPUTOHOMETPMUYECKMX YPAaBHEHNIN U HEPABEHCTB B TOM YMC/E C UCNO/Ib30BAaHNEM
bYHKUMM CBOMCTB QYHKUMM
KombuHMpoBaHHOE 3aHATHE.
KoHTposbHas paboTa 2
Paspen 4. NponssoaHasa u 50
nepBoo6pasHana pyHKuumn
Tema 4.1 MoHaTtne | CoaeprkaHne yuebHoro matepumana
npoussogHon. ®opmynbl 1 | MpupaweHne aprymeHTa. lMpupaweHne ¢yHKUMK. 3agayun, npusogdawme K
npasuna NOHATUIO NpousBoAHON. OnpegeneHne NPoOU3BOAHOM. ANTOPUTM OTbICKaHMA
andpdepeHUnpoBaHUa NPOW3BOAHON. dopmynebl andpdepeHUNpoBaHUA. MpaBuna
anddepeHLnpoBaHUA
KombunHnpoBaHHOE 3aHATHE 8 OK 01, OK 03, OK 04,
Tema 4.2 Tonatve o | CopepxkaHue yyebHoro marepmana OK 06, OK 07
HEeNpepbIBHOCTU GYHKLWW. | MoHATME HenpepbiBHOM ¢yHKUMM. CBOMCTBA HEMpepbiBHOM dyHKLMM. CBA3b IK...
MeTop, nHTepBanos MeXAYy HenpepbiBHOCTbD U  auddepeHUnpyemocTbio GYHKLMM B  TOYKE.
ANropuTm peLleHna HepaBeHCTB METOA0M MHTEPBANOB
KombuHMpoBaHHOe 3aHATME 8

Tema 4.3

feomeTpuuecKknit n
Ppun3nyeckmm CMbICA
Npown3BoAHOM

CopeprkaHue yyebHoro matepmana

FeoMeTpUYECKMN CMbICA NPOU3BOAHON (PYHKUMM — YrnoBOon KoadPuUMeHT
KacaTe/ibHOM K rpadumKy PyHKUUM B TOUKE. YpaBHEHUE KacaTeNbHOM K rpaduKy
GYHKLMN. ANTOPUTM COCTaB/IEHMA YPaBHEHWUS KacaTeNlbHOM K rpadmKy GyHKUMM

y=f(x)
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KombunHnpoBaHHOEe 3aHATHE

Tema 4.4 MOHOTOHHOCTb
bYHKUMN. Toukm
3KCTpemyma

CoaepskaHue yuebHoro matepuana

BospactaHune un ybbiBaHMe YHKLMKW, COOTBETCTBME BO3pacTaHMA M ybbliBaHWSA
GYHKLMM 3HAKy NPOM3BOAHONM. 334a4M Ha MAKCMMYM U MUHUMYM. ANroputm
nccnenoBaHma GyHKLUKM M NOCTPOEHUS ee rpadmKa C MOMOLLLbIO MPOU3BOAHOM

KombunHupoBaHHOE 3aHATUE

Tema 4.5 WccnepgosaHue
OYHKUMA M NOCTPOEHUE
rpadumkos

CopeprkaHue yyebHoro matepmana

NccnepoBaHue GyHKLMM Ha MOHOTOHHOCTb M NOCTPOEHME rpadpuKos

KOM6MHMpOBaHHOG 3aHATUE

Tema 4.6 Haubonblee u
HaMMeHbluee 3HaYeHun

dYHKUMM

CoaepskaHue yuebHoro matepuana

HaxoxaeHne Hanbonblero M HaMMeHbLIero 3HaYyeHMn GyHKUMIA, NOCTPOEeHUE
rpadmKoB C UCNONb30BaHMEM annapaTa MaTeMaTUYeCcKoro aHann3a

KOM6MHMpOBaHHOG 3aHATHUE

Tema 4.7 HaxoxgeHue
OMNTUMANILHOIO pe3y/bTaTta
C NOMOLLbIO NPOU3BOAHOM
B MPAKTUYECKNX 3a4a4ax

lMpogheccuoHanbHO-opueHMuUposaHHoe codeprcaHue (codepxcaHue
npuKnadHo20 mooynA)

HanmeHbluee n Hanbonbluee 3HaueHne GyHKUUU

I'IpaKTw-leCKoe 3aHATHUE

Tema 4.8 MepBoobpasHas
bYHKUMN. Mpasuna
HaXOXAEeHUsA
nepBoobpasHbIx

CopeprkaHue yyebHoro matepmana

O3HaKom/ieHMe C NOHATUEM MHTerpana u nepsoobpasHoi gna ¢yHkumm y=f(x).
PeweHune 3aga4y Ha cBA3b NepBOOOPA3HOM U ee NPOU3BOAHOW, BblYMCAEHUE
nepsoobpasHon ana AaHHoh ¢yHKuMU. Tabanua dopmyn ONA HAXOKAEHUA
nepBoobpasHbix. M3yyeHne npaBuaa BblMMCAEHMA NepBOO6Pa3HOM

KOM6MHVIpOBaHHOG 3aHATHUE

Tema 4.9 Maowaab
KPUBOJIMHEHOM
Tpaneuymu. dopmyna
HbtoToHa — JleibHuua

CopepkaHue yyebHOro matepumana

3agauun, npuBoAALLME K NMOHATUIO ONpeaeseHHOro MHTerpasa — O BblYUCAEHUN
NAOWAAN KPWUBOAMHENHON Tpaneuuu. [NoHATME onpeaenéHHOro WHTerpana.
FeomeTpuyeckmMii U GU3MYECKUIN CMbIC onpeaeneHHoro uHTerpana. Popmyna
HbtoToHa — JTenbHUua.
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PeweHne 3asay Ha NpUMeEHeHMe WHTerpana Ana BbluMcAeHUs GU3NYECKUX
BE/IMYMH U NJiolWaaen

KombuHMpoBaHHOe 3aHATME 4
Tema 4.10 PeweHune 3agau. | CoaeprkaHue yyebHoro matepuana
MpounssoaHas n | @opmynbl u npasuna pguddepeHumposaHuna. WccnepgosaHne GYHKUMA €
nepsoobpasHaa GyHKUMKU. | nomoLlblo NPon3BoaHON. Hanbonbliee n HaMMeHbLIee 3HaYeHNA GYHKLMN.
BbluncneHune nepsoobpasHoii. NpumeHeHne nepsoobpasHom
KombuHMpoBaHHOE 3aHATUE
KoHTposibHas paboTa 2
Paspgen 5. 34
MHororpaHHUKM U Tena
BpaLeHuA
Tema 51 Mpusma, | CoaepkaHue yyuebHoro matepmana
napannenenvneg, Kyb, | Mpr3ma (HakNOHHaA, NpAMan, NPaBuAbHaA) U eé aneMeHTbl. Mapannenenunea.
nMpammaa n Ux cevyeHuns CsowicTBa NpAMOYronbHoro napannenenunega. Kyb. NMupamunaa n eé snemeHTbl.
MpaBunbHaA NnMpamuaa
KombuHMpoBaHHOe 3aHATME 8
OK 01, OK 04,
Tema 5.2 [paBunbHble | CoaeprkaHue yuebHOro matepuana
OK 06, OK 07
MHOTOTrPAHHUKN B }KU3HM Mnowaab MNOBEPXHOCTM  MHOrorpaHHuMKos. [pocteriwmne  KombUHaUUK K.
MHOTFOrPaHHUKOB. BbluMCneHWE 3N1EMEHTOB MPOCTPAHCTBEHHbIX duryp (pébpa,
ANaroHanu, yraol). NpasuabHbie MHOTOrPAHHUKK
KombuHMpoBaHHOe 3aHATME 4

Tema 5.3
UnnnHgp, KOHYC, Wwap v ux
ceyeHus

MpogheccuoHanbHO-opueHMuUpPOBaHHoe codepicaHue (codepxcaHue

NpUKaAaoHo20 Mmodys)

Uunnngp, KoHyc, coepa M wap. OCHOBHble CBOWCTBA MNPSAMOrO KPyroBoro
UMAMHAPA, NPSAMOrO KPYroBOoro KoHyca. M306parkeHue Ten BpaleHWs Ha

nnockoctn. [MpeacTtaBneHne 06 yceyéHHOM KoHyce. CeyeHuA KOHyca

(napannenbHoe OCHOBAHMIO M NPOXOAALLEE YEPES BEPLLMHY), CEY4EHMA UNMMHAPA
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(napannenbHO M NepneHAMKYAAPHO OCK), CeYeHUsX Wwapa. PasBépTKa umManHapa

M KOHyca
MpaKkTnyeckoe 3aHATUE 4
Tema 5.4 O06bembl u | CoaeprkaHue yuebHOro matepuana
naowaan nosepxHocTer | O6bem nNpamoyronbHoro napannenenunega. Obbem Kyba. O6bembl NPAMONN
Ten NPU3Mbl U uMAMHAPA. O6bemMbl NMpaMmnabl N KoHyca. Ob6bem wapa
KombuHMpoBaHHOE 3aHATUE 8
Tema 5.5 Mpumeps! | MpogeccuoHanbHO-opueHMuUpPo8aHHoe codepxycaHue (codepxcaHue
CUMMETpPUI B Npodeccun | NPuKaadHo20 mooys)
MoHATME O CMMMETPUM B MPOCTPAHCTBE (LLEeHTPaNbHAA, OCeBas, 3epKasibHas).
O606weHne nNpeacTaBaeHUn O NPaABUIbHBIX MHOTFOrpaHHWKax (TeTpasap, Kyob,
OKTasAp, AOAEKAZAP, UKOCAdAP).
Mpumepbl cMMMeTpPUI B Npodeccmm
MNpakTnyeckoe 3aHATUE 4
Tema 5.6 PeweHune 3agay. | CoaepkaHue yyebHoro marepuana
MHOrorpaHH1kM 1 TeNa | n6yempi 1 naoLWaaM NOBEPXHOCTY MHOTOFPAHHUKOB W Te/ BpaLeHNs
Bpatlenna KomburHmnpoBaHHOe 3aHATME
KoHTposibHas paboTa 2
Paspen 6. CreneHn wu 42
KOpHMU. CreneHHas,
nokasarenbHas 7]
norapupmmuecKas
dyHKUUMN OK 01, 0K 02, 0K 03,
Tema 6.1 CteneHHas | CogepraHue yuebHOro matepuana OK 05, OK 07
GyHKUMA, ee CBOMCTBA. | [loHATME KOPHA N-Oi1 CTENEHU U3 AeiCTBUTENbHOrO Yncna. YHKLUM y = VX ux MK...
MpeobpasosaHue cBonctBa M rpadumku. CBOMCTBA KOPHA n-oM cTeneHu. [lpeobpasoBaHue
BbIPaXKEHUI C KOPHAMM N- | yppaLMOHaNbHbIX BblpaXKeHUM
OW cTeneHu KomBuHUpOBaHHOE 3aHATHE 4

CopepkaHue yyebHoro matepumana

27




Tema 6.2 CsoucTBa
CTEMEHWN C PaLMNOHAIbHbIM

MoHATME CTeneHW C paunoHasbHbIM MNoOKasaTenem. CreneHHble QYHKUMU, KX
CBOWCTBA U rpadmKm

" aencteuTensHbiM | KOMBUHMPOBAHHOE 3aHATUE
noKasatenamu
Tema 6.3 PeweHwne | CoaeprkaHue yuebHOro matepuana

nppaLnoHanbHbIX
ypaBHEHW

PaBHOCUMNBLHOCTb MPpPALMOHANbHbIX YypaBHEHUA. MeToapl UX pelleHuA

KOM6MHMpOBaHHOG 3aHATUE

Tema 6.4 [lokasaTesnbHaA
dYHKUMA, ee CBOICTBa.
NMoKasaTenbHble

YpPaBHEHMA N HEPABEHCTBA

CopeprkaHue y4yebHoro matepmana

CTeneHb C NPOWU3BOJIbHbIM AENCTBUTENbHbIM MNOKasaTenem. OnpegeneHune
NMoKasaTesibHOM YHKLUMM M ee CBOMCTBA. 3HAKOMCTBO C MPUMEHEHUEM
noKasatenbHol ¢GYHKUMKU. PelleHMe NOoKas3aTesibHbIX YpPaBHEHUA METoA0M
YPaBHMBaHMA MOKasaTenei, MeToAOM BBEAEHWS HOBOW MNepemMeHHOM,
bYHKLUMOHaNbHO-rpadmyeckum meToaomM. PeleHre noKasaTe ibHbIX HEPAaBEHCTB

KombunHupoBaHHOE 3aHATHE

Tema 6.5 Jlorapudm umcna.
CsolicTBa norapmdpmos

CoaepskaHue yuebHoro matepuana

Norapuédm uncna. Ceomncrea norapnpmos. Onepaums norapnpmmpoBaHma

KombuHMpoBaHHOE 3aHATUE

Tema 6.6
Norapnomumnyeckas
dYHKUMA, ee CBOICTBa.
Norapuémmnyeckne
ypaBHEHUA, HEpPaBEHCTBA

CopeprkaHue yyebHoro matepmana

Norapudmnueckaa oyHKLMA M ee cBOWCTBa. [loHATME NorapudmmMyecKkoro
ypaBHeHuA. Onepaums noTeHUMpOBaHMA. TpU OCHOBHbIX METOAa peleHuA
norapueMMUYEcKnX  ypaBHEHWIN:  PYHKUMOHANbHO-TPadUUECKM,  MeToa
NOTEHUMPOBAHMA, MeTOon BBEeAEHMA HOBOM nepemeHHOW. Jlorapnuomuyeckme
HepaBeHCTBa

KombunHnpoBaHHOE 3aHATUE

Tema 6.7 Jlorapuémbl B
npUPoOAE 1 TEXHUKE

lMpogeccuoHanbHO-opueHMUpPoBaHHoe codeprcaHue (codepxycaHue
NpPUKaAaoHo20 Mmodys)

MpumeHeHne norapudma. Jlorapudmuyeckaa cnupans B npupoge. Ee
MaTemaTU4yecKkune CBOMCTBA

MpaKTnyeckoe 3aHATUE
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Tema 6.8 PeweHune 3agav.

CopeprkaHue yyebHoOro matepuana

CreneHHas, CTeneHHas, NokasaTenbHasa U norapndmmnyeckas pyHKUUKU. PelneHne ypaBHEeHUM
nokasaTenbHasnA N | KombUHUpOBaHHOE 3aHATUNE
norapudmuyeckas KoHTponbHas paboTa 2
bYHKUMM
Paspgen 7. JnemeHTbl 32
Teopun BEpPOATHOCTEN U
MaTemMaTUyecKom
CTaTUCTUKMU
Tema 7.1 CobbiTne, | Copep»kaHue yyebHoro marepmana
BEPOATHOCTb cobbitna. | CoBMeCTHble M HecoBMeCTHble cobbiTMA. Teopembl O BEPOATHOCTU CYyMMbI
CnoxeHne n ymHOXeHue | cobbiTuiA. YCNoBHaAA BeEPOATHOCTb. 3aBUCUMblE W  He3aBUCUMble COBbITUA.
BEPOATHOCTEM Teopembl 0 BEPOATHOCTU NponsseseHna cobbITui
KombuHMpoBaHHOe 3aHATME 8
Tema 7.2 BeposTtHocTb B | lIpogheccuoHanbHO-opueHMuUpPoBaHHoOE codeprcaHue (codepxcaHue
npodeccnoHanbHbIX npuKnadHo20 MooynA)
3afayax OTHOCUTe/IbHaA YacToTa cobbITUA, CBOMCTBO ee YCTOMYMBOCTU. CTaTUCTUUECKoe OK 02, OK 03, OK 05
onpegeneHne BepoATHOCTU. OueHKa BepPOATHOCTM cObbITUA lK...
MpaKTnyecKkoe 3aHATUE 8
Tema 7.3 [OuckpetHasa | CoaeprkaHue yuebHOro matepuana
Cny4yaiHas BE/IMYMNHA, | Buapl cnyvamHbix BennMuunH. OnpepeneHne AUCKPETHOM CAy4yaliHOM BEAUYMHDI.
3aKOH ee pacnpeaeneHma | 3aKOH pacnpeneneHma AUCKPETHOW C/ayyaliHOM BennuuHbl. Ee 4yucnosble
XapaKTepPUCTUKM
KombuHnpoBaHHOe 3aHATUE 8
Tema 7.4 3apaumn | CogeprkaHue yyebHoro matepuana
MaTeMaTUYEeCKOM MepBnyHaa ob6paboTKa CTAaTUCTUYECKMX OAHHbIX. YMCNOBbIE XapaKTEPUCTUKMK
CTAaTUCTUKMW. (cpepgHee apudmeTmyeckoe, mepMaHa, pasmax, aucnepcusa). Pabota ¢
Tabnmuamm, rpadmkamm, Anarpammamu
KombuHnpoBaHHOe 3aHATUE 6
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Tema 7.5 dnemeHTbl | Buabl cobbiTUiM, BEPOATHOCTb COBLITUIN. CNOXKEHME N YMHOMXKEHWNE BEPOATHOCTEN.
TEOPUM BEPOATHOCTEN W | [INCKpPETHas CnyyYaHaa Be/IMMMHA, 3aKOH ee pacnpegeneHus. 3agauu

MaTemMaTU4eCcKom MaTeMaTUYeCKOM CTaTUCTUKM.
CTaTUCTUKM KoHTponbHana paboTta 2
MpomerKyTouHan atrectayuma (dK3ameH)

Bcero: \ 232

Mo Kaxcdoli meme onucsisaemcsa cooepxcaHue y4ebHo20 mamepuana (8 OUOAKMuUYEcKUXx eOUHUUAX), HAUMEHOB8AHUSA He0bXxo0UMbIX 1a60PAMOPHbIX, MPAKMUYECKUX
U UHbIx 3aHAmMul. O6vbem Yyacos onpedensemca no Kaxool nosuyuu cmonbua 3.

*MpogheccuoHanbHO-0PUEHMUPOBAHHOE COOepHaHUe Moxcem 6bimb pacrpedeneHo fno pasdeanam (memam) uau CKOHUEHMpPUpPOosaHo 8 pasdesne [MpuKknadHol
MOOYs1b, 0 MAKH(E Peasnu3yemcs rnocpedcmasom peleHus MPaKmuKo-opuUeHmMUpPOBAHHbIX 3a0a4Y 8 MeMamu4ecKux Mooysisax
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3. Ycnosusa peanusayum nporpammbl 06weobpasoBatenbHOM AUCUUN/IUHDI

3.1. Ana peannsaumm Nporpammbl AUCLUNAUHBLI AONXKHbI 6bITb NPeAyCMOTpPEHDI
cnepyoume cneymanbHble NOMELLEHUA:

Peanusauna nporpammbl AUCUUNAMHBLI TpebyeT Hannuma ydyebHoro KabuHeTa
MaTeEMaTUKN.

Ob6opyaoBaHue yyebHoro kabuHera:

- MOCaf04Hble MecTa No KOIMYEeCTBY 06yYaroLWmxCs;

- paboyee mecTo npenogasaTens;

- KOMNNEKT y4ebHOo-HarnagHbIx nocobumi;

- KOMMJIEKT 3/IEKTPOHHbIX BUAEOMATEPUNANOB;

- 33/1aHUA ANA KOHTPObHbIX paborT;

- NpodeccnoHabHO OPUEHTUPOBAHHbIE 33JaHUSA;

- MaTepunanbl 3K3ameHa.

TexHu4yeckue cpeacTsa obyyeHums:

- MePCOHaNbHbIA KOMMNbIOTEP C NIMLEH3MOHHbIM NPOrpaMmmHbIM obecneyeHnem;

- MPOEKTOP C IKPaHOM.

3.2. UHpopmaumoHHOe obecneyeHne peannsaymm Nporpammbl

1. Ona peanusauuum nporpammbl 6ubanoTeuHbin ¢oHAO obpasoBaTesibHOM
opraHuMsauMn AOJ/I)KEH MMETb MeyvaTHble W/UAKU 3NEeKTPOHHble obpa3oBaTesibHble U
MHOOPMALMOHHbIE  PEecypCbl, PEKOMEHAOBaHHble  ANA  UCNONb30BaHMA B
0bpasoBaTesIbHOM MPOLLECCE, He cTapLle NATU IeT C MOMEHTa U3AaHus.

2. PekomeHayemble nevyaTHble U34aHMA NO peanmsaumm obueobpasoBaTeibHOM
ANCUMNAUHBI NpeACcTaB/ieHbl B METOAMYECKUX PEKOMEHAAUMAX NO OpraHu3auum
obyyeHus.
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4. KOHTPO/b 1 OLEeHKa pe3ynbTaToB 0CBOeHUA 06weobpasoBaTenibHOM

ANCUUNNNHDI

KOHTpOﬂb M OLEeHKa pe3y/qibTaTOB OCBOEHUA o6u.|,eo6pa3OBaTean0171 ANCUNNNTNHbBI

pacKpblBalOTCA  Yepes

AncumnninHapHbolie

pe3ynbTathl,

HarpaB/EeHHbIE Ha

dopmmpoBaHue obwmx U NpodpeccMoHanbHbIX KOMNETEHUMI NO pa3genam U Temam

cofiep:KaHus yuebHoro matepuana.

O6uwasn/npodeccmoHanbHasn Pasgen/Tema Tun oueHoYHbIX
KomneTeHuusa MeponpuaTUA
OK 01. BbibupaTb cnocobbl P 1, Tema 1.1, 1.2, 1.3 - | TecTMpoBaHue

pelleHua 3agad
npodeccnoHanbHOM
AeATeNbHOCTU NPUMEHUTENBHO K
Pa3/IMYHbIM KOHTEKCTaM

o/c>, 1.4.

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

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

P4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-o/c, 4.8, 4.9,
4.10

P5, Temnbl 5.1,5.2,5.3 -
o/c,5.4,5.5,5.6

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

YCTHbIN onpoc
MaTemaTuyecKkuii ANKTaHT
NHanBmayanbHas
camocTosTesibHan paboTa
MpeacraBneHne pesynbTaToB
npaKkTU4Yeckux pabor
3aumTa TBOpPYECKUX paboT
3almTa MHAMBMAYANbHbIX
NpPOoeKToB

KoHTponbHaa pabota
BbinonHeHme 3agaHni Ha
9K3ameHe

OK 02. Ncnonb3oBaTb
COBpPEMEHHble cpeaCcTBa NOUCKa,
aHanu3a un MHTepnpeTauum
nHpopmaumm, n
MHPOPMALMOHHbIE TEXHONOTUMU
ONA BbINONHEHMA 33434
npodeccnoHanbHoM
OeATeNbHOCTH

P1,Temal.1,1.2,1.3 M-0/c,
1.4.

P 3, Tembl 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 MN-0/c, 6.8

P7, Tembl 7.1, 7.2 N-0/c,
73,74

TectTuposaHue

YCTHbIN onpoc
MaTemaTUyYeCKUin AUKTAHT
UHpmemnayanbHan
camocTosTeNbHaA paboTa
MpeacrasneHne pesynbTaTos
npaKkTuyeckux pabor
3awwmnTa TBOpUECKMX paboT
3alnTa MHAMBMAYANbHbIX
NPOEeKTOB

KoHTponbHas paboTa
BbinonHeHWe 3a4aHM Ha
9K3ameHe

OK 03. MNMnaHnpoBathb U
peann3oBbiBaTb COOCTBEHHOE
npodeccnoHanbHoe U
JINYHOCTHOE pa3BUTUE,

P1,Temal.1,1.2,1.3M-0/c,
1.4.

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

TecTnpoBaHue
YCTHbIN onpoc
MaTemaTuyecKMn AUKTaHT

5 NpodeccnmoHanbHOE-0PMEHTUPOBAHHOE CoAEPIKaHNE
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npeAnpPUHUMATENbCKYHO
OEATeNbHOCTb B
npodeccnoHanbHom chepe,
MCNo/1b30BaTb 3HAHWUA MO
$GUMHAHCOBOM rPaMOTHOCTH B
Pa3/IMYHBIX XKMU3HEHHbIX
CUTYaumsax

P 3, Tembr 3.1, 3.2, 3.3, 3.4,
3.5,36

P4, 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 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 N-0o/c, 6.8

P 7, Tembl 7.1, 7.2 N-0/c,
7.3,7.4

UHanemayanbHan
camocTosTeNibHaA paboTa
MpeacraBneHne pesybTaToB
npaKkTU4eckunx pabor

3awmTa TBOpYECKUX paboT
3almnTa MHAMBUAYANbHbIX
NPOEeKTOB

KoHTponbHaa paboTa
BbinonHeHwe 3agaHni Ha
9K3ameHe

OK 04. 3¢ deKkTnBHO
B3aMMoOLeNCcTBOBaTb U paboTaTb B
KOMIIEKTUBE N KOMaHAe

P1,Temal.1,1.2,1.3M-0/c,
1.4.

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

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

P4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-o/c, 4.8, 4.9,
4.10

P5, Temnbl 5.1,5.2,5.3 -
o/c,5.4,5.5,5.6

TectupoBsaHue

YCTHbIN onpoc
MaTemaTuyeckMin AUKTaHT
NHanBmayanbHas
camocTosTesibHaA paboTa
MpeacraBneHne pesynbTaToB
NpaKTU4Yeckux pabor
3aumTa TBOpPYECKUX paboT
3almnTa MHAMBMAYAbHbIX
NpPoeKToB

KoHTponbHan paboTa
BbinonHeHme 3agaHni Ha
3K3ameHe

OK 05. OcyuwectBnATb YCTHYIO U
MUCbMEHHY KOMMYHMKALMIO Ha
rocyapCTBEHHOM si3blKe
Poccuinckoin Pegepaumm ¢ yueTtom
0COb6EHHOCTEN COLMaNbHOIo U
KY/IbTYPHOrO KOHTEKCTa

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

P 3, Tembl 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 MN-0/c, 6.8

P7, Tembl 7.1, 7.2 N-0/c,
73,74

TectupoBsaHue

YCTHbIN onpoc
MaTemaTUyYeCKUin AUKTAHT
UHpmemayanbHan
camocTofTeNnbHas paboTa
MpeacrasneHne pesynbTaTos
npakTuyeckux pabor
3awmnTa TBOpUECKMX paboT
3alnTa MHAMBUAYANbHbIX
NPOEeKTOB

KoHTponbHas paboTa
BbinonHeHwe 3agaHni Ha
9K3ameHe

OK 06. MNMpoasnATb rpaxgaHCKoO-
NaTPMOTUYECKYHO NO3NLMIO,
AEeMOHCTPMPOBaTb OCO3HAHHOE
nosegeHMe Ha OCHOBE
TPaANLMOHHbIX
obuieyenoBevYeckmx LLeHHOCTEN, B
TOM Yncne C y4eToOm

P1,Temal.1,1.2,1.3M-0/c,
1.4.

P4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-o/c, 4.8, 4.9,
4.10

P5, Tembl 5.1, 5.2, 5.3 M-
o/c,5.4,5.5,5.6

TecTnpoBaHue

YCTHbIN onpoc
MaTemaTuyecKMn AUKTaHT
UnanemayanbHan
camocToaTesibHaA paboTa
MpeacTaBneHue pesynbTaTos
npaKkTUyYeckux pabor
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rapmMmoHun3saunmn
MeXHaUunOoHaNbHbIX U
MeXPEeNNUrmMo3HbIix OTHOLUEHMVI,
NMPUMEHATb CTaHA4APTbI
dHTUKOPPYNUMOHHOIO nosegeHnA

3awmnTa TBOpUECKMX paboT
3awwmnTa MHAMBMAYANbHbIX
NPOEeKTOB

KoHTponbHasa paboTa
BbinonHeHWe 3a4aHN Ha
9K3ameHe

OK 07. CopeictBoBaTh
COXPAHEHMIO OKPYrKatoLEN
cpepnbl, pecypcocbeperkeHuto,
NPUMEHATb 3HaHMA 06
NM3MEHEHUWN KAMMATA, NPUHLNNbI
6epexk1MBoro NpPoM3BOACTBa,
3¢pPeKTMBHO AeNCTBOBATHL B
YypesBblYaMHbIX CUTyaLMAX

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

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

P5, Tembl 5.1,5.2,5.3 -
o/c,5.4,5.5,5.6

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

TectupoBsaHue

YCTHbIN onpoc
MaTemaTUyYeCcKnit AUKTaHT
NHanBmayanbHas
camocTtonTenbHasA paboTa
MpeacraBneHne pesybTaToB
npaKkTuyYeckux pabor
3almnTa TBOpUECKMX paboT
3almnTa MHAMBMAYAbHbIX
NpPOoEeKTOB

KoHTponbHaa paboTa
BbinonHeHme 3agaHni Ha
3K3ameHe

I1KS...

5 MK yka3sblBatoTca B cootsetcTBum ¢ PIOC CMNO peannsyemoin npodeccum / cneumanbHOCTH
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