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1. OOwan xapakTepucTukKka npuMepHou padbouen
nporpaMmmbl obweobpasoBaTesIbHOW AUCUMUMJIUHDI

«MaTeMmaTuka»
1.1.
npocgeccmoHanbHOU obpasoBaTenbHON nporpamMmmbl CMNO:
Obuweobpa3oBaTenbHasda ancunnanHa «MaTemaTunka»

apnaeTca obazaTenbHOM YacTbio obuweobpa3oBaTesIbHOroO UMKIa
obpasoBaTesibHOM nporpamMmmbl B cooTBeTCcTBUN C  DIOC

(npogeccnmn/cneymnaibHOCTH)

1.2. Llenu v nnaHupyeMbie pe3ysibTaTbl OCBOEHUA
OAUCLMMJINHDI:

1.2.1. Llenb AMCLUMUNJINHLI

ConepxxaHue MnporpamMmsl obwieobpaszoBaTenNbHON
ancumnanmubl  «MaTeMaTuKa» HanpaB/leHO Ha OO0CTUXEeHue
pe3ysbTaTOB €e Wn3yyYyeHuss B COOTBETCTBUM C TpeboBaHUAMU
®rOC COO c yyeToM npodpeccrnoHasibHoOW HanpassieHHOCTU ®IOC
Ccrno.

1.2.2. Mnanupyembie pe3ysbTaThbl OCBOEHMA
obuwieobpasoBaTeNbHOM AUCUMNJIMHBI B COOTBETCTBUM C
®drocC Crno m Ha ocHose ®roc Coo

Ocoboe 3HavYeHne AucUUnInHa nmeeT nNpu GopMUpPoOBaAHUN U
pa3sutum OK u MK (OK yka3biBaloTCsA U3 HOBOro maketa ®rocC
ClriO 2022 roga no rnipogeccuun/crneymasbHoOCTH)



O6LwwMe KoMneTeHuuu

MnaHupyemblie pe3ynbTaTbl 0Oy4YeHus

Ooowue!?

AucumnauHapHble?

OK 01. BbibupaTb
Crnocobbl peweHns
3ajau
npodeccrnoHas bHON
nesaTesNIbHOCTH
NPUMEHNTENbHO

K pa3fMyHbIM
KOHTEeKCTaMm

B yacTu TpynoBOro BOCNMTaHUS:

- TOTOBHOCTb K TpyAy, OCO3HaHue
LLEHHOCTN MacTepcTBa, Tpynonobue;

- FOTOBHOCTb K AKTUBHOM
nesTenbHOCTHn TEeXHOI0rN4YeCKom n
counanbHoOM HanpaBJZIEHHOCTWN,
CcnocobHOCTb WHNLUNNPOBATD,
nJaaHMpoBaTb " CaMOCTOATESIbHO

BbINOJIHATb TaKylo LesATesNIbHOCTb;
- VWHTepec K pas3inyHbiIM cdepam
npodeccnoHabHON OeATeNIbHOCTH,
OsnageHune YHUBEpPCaIbHbIMU
y4ebHbIMK rno3HaBaTesIbHbIMU
NencTBUAMMN:

a) 6ba3oBble norn4yeckne oencTeus:

- CaMOCTOoATeNbHO (OopMYyIMPOBaTb U
aKTya/IM3npoBaTb npobnemy,

-BNlafleTb MeToAaMN OOKa3aTeNbCTB, aJIropuTMamMm
peleHnsa 3afga4y; ymeHne opmMynmpoBaTb
onpeneneHns, akCMoMbl N TEOPEMbI, MPUMEHSATb UX,
MPOBOAUTb AOKa3aTesibHble PacCy>XOeHNsa B Xxone
peLleHnsa 3aaav;
- YyMeTb ONepupoBaTb NOHATUSAMU: CTENEHb 4YMCNa,
norapugM 4Ynucna; yMeHme BbINOJIHATb BblYNUCIEHME
3Ha4YeHUn n npeobpasoBaHUA Bblpa>KeHUN CO
cTeneHaMu n norapmnpmamu, npeobpasoBaHns
0POOHO-paLMOHaIbHbIX Bbipa>keHWUi;
- YMeTb ONepupoBaTb NOHATUAMU: PaLNOHaJIbHbIE,
nppaunoHasnbHble, NOKa3aTesibHble, CTEMNeHHbIE,
norapndmMmnyeckmne, TPUroHOMeTpunyeckmne
YPaBHEHNSA N HEPABEHCTBA, X CUCTEMBI;

- YMETb OMepupoBaTb NOHATUAMU: QYHKLUS,
HernpepbiBHasA PyHKLWSA, NPOU3BOAHAaSA,
nepBoobpas3Has, onpeaeneHHbin UHTEerpasa; ymeHue

! YKa3bIBalOTCS JIMYHOCTHbIE U MeTanpegMeTHble pe3ynabTaThl U3 ProC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnarosbHom opme,
dhopmmpyembie obuieobpaszoBaTenbHOW ANCLMMIIVHON
2 AncunnanHapHble (NpegMeTHble) pe3ynbTaThl YKa3biBatloTCSA B COOTBETCTBMM C UX NOJIHbIM nepedHeM Bo PIOC COO (B nocnenHen pegakuunm

oT 12.08.2022)




paccMaTpuBaTb €e BCECTOPOHHE;
yCTaHaB/MBaTb CYLLEeCTBEHHbIN
NMPU3HaK WM OCHOBAHMUA ON19 CPaBHEHMS,
Knaccudunkaumm n obobuieHns;

- onpepnenAatb uenn AOeAaATesnbHOCTH,
3adaBaTb [MapaMeTpbl N KPpUTEPUN NX
OOCTUNXKEHNA,

- BbIABNATb 3aKOHOMEPHOCTH 7
npotTmBopevuns B pacCMaTpmMBaeMbIX
ABJIEHUAX,

- BHOCUTb KOPpPeKTUBLI B

0EeATesIbHOCTb, OLeHMBATb COOTBETCTBME
pe3ynbTaToOB LEJNSM, OLEHUBATb PUCKU
nocnencTBUN OeATENbHOCTY;

pa3BMBaTb KpeaTMBHOE MbIlLJIEHNE
NpU peLlleHnn XN3HeHHbIX Npobnem

Haxo4UTb NPOU3BOAHbIE 3/IeMeHTAaPHbIX PYHKLNN,
NCMoJIb3y4d CNpaBO4YHble MaTepuasibl; UCCIefoBaTh B
NPOCTEeNWNX cnydasax PYHKLMN HA MOHOTOHHOCTb,
Haxo4auTb HanbosblWe N HauMeHbLUNe 3Ha4YeHUs
PYHKLUWUNA; CTPOUTb rPaddUKM MHOMOY1EHOB C
nCnosb30BaHMEM anmnapaTa MaTeMaTu4eckoro
aHaNn3a; NPUMEHATb NMPOWU3BOAHYIO NPU peLleHnn
3a4a4 Ha ABMXXeHUe; pellaTb NpakKTUKo-
OpPUEHTUPOBaHHbIE 3a4a4M Ha HanbonbLme n
HanMeHbLUMEe 3Ha4YeHNs, Ha HaXxoXXOeHne nyTwu,
CKOPOCTU U YCKOPEHUS;

- YMeTb onepupoBaTb NOHATUAMU: paLOHaIbHasA
(PYHKLUNA, MOoKa3aTeNbHaa PyHKUMNA, CTeneHHas
DYyHKLUNA, norapupmMmmyeckas pyHkKuUmnS,
TPpUroHoMeTpuyeckmne pyHKUnn, obpaTHble
PYHKLNN; YMEHNE CTPOUTb FPaPuKm N3yHeHHbIX

6) 6a3oBble nccnenoBaTenbCKUEYHKLUUA, NCMOb30BaTb rpauky Npu nN3y4eHunun
O0ENCTBUSA: NMpPoLLEeCCOB N 3aBUCUMOCTEN, NMPU peLIeHNn 3a4ay n3
- BNlageTb HaBbIKaMun y4yebHo-|opyrux y4ebHbix NpegMeToB U 3a4ay U3 peasibHOoMn

nccnenoBaTesIbCKON n NPOEKTHOMPKN3HU; Bbipa)KaTb hOpMYysiaMn 3aBUCUMOCTH
0eATeNIbHOCTN, HaBblKaMW pa3peLlleHnsaMexay BenmydnHamu;
npobnem; - YMeTb pellaTb TEKCTOBbIE 3a4a4n pa3HbIX TUMOB
- BbIBAIATb MNPUYNHHO-CNEACTBEHHbIE(B TOM YNC/Ee Ha NPOLEHTbI, 40N U HaCTK, Ha
CBA3N U aKTyaaum3mpoBaTb  3aAavy,[aBumxeHue, paboTy, CTOMMOCTb TOBAapOB U YCAyr,
BblABUIraTb TUMOTE3y ee peleHus,Hanoru, 3agaqn ns obnactn ynpaBneHmnsa NNMYHbIMA
HaxoOuTb ApryMeHThl ANsn ceMenHbIMN PUHAHCaMK); COCTaBNATb
AOKa3aTeNlbCTBa CBOUX YTBEPXXOEHUN,Bblpa>KeHUs, YypaBHEHWS, HEPAaBEHCTBA U UX
3aflaBaTb NapaMeTpbl U  KPUTEPUUCUCTEMBbI MO YCJIOBUIO 3a4a4u, NCCNenoBaThb




peweHuns;

- aHanm3npoBaTb MOJZIY4YEHHble B XoAe
peweHuns 3a0a4un pe3ynbTaThl,
KPpUTU4eCcKun OLleHMBaTb nx
0OCTOBEPHOCTb, MPOrHO3MpoBaTb
N3MEHEHMNE B HOBbIX YCJIOBUSX;
yMeTb [NepeHoCUTb 3HaHUSa B
rno3HaBaTesIbHYIO n NPaKTU4YeCKYyIo
obnacTn XunsHepeaTenbHOCTH;
yMeTb WHTEerpupoBaTb 3HaHUA U3
pa3HbiX NpegMeTHbIX obnacTen;

- BblABUraTb HOBble naew, npepnaraTb
OpUrnMHajibHble NOAXOAbl U peLleHuns;

N CcnocobHOCTb WX WNCMNONb30BaHUA B
Mo3HaBaTeIbHOWN n coumanbHom
npakTunke

MoJIy4eHHOe peLleHne N OLEeHNBaTb
npaBaonogobHoOCTbL pe3ysibTaToB;

- YMeTb ONnepupoBaTb NOHATUAMU: cpeaHee
apudmMeTnyeckoe, MmegmaHa, HambosnbLlee v
HauMeHblUee 3Ha4YeHus, pa3mMax, gucnepcus,
CTaHOAPTHOE OTKJIOHEHME YNCI0BOro Habopa;
YMEeHMe N3BneKaTb, UHTEPNpeTUpoBaTb
WHopMaLmMio, NpeacTaBsieHHyo B Tabanuax, Ha
ounarpamMmmax, rpagpmkax, oTparkatoLlyo CBOMCTBaA
peasibHbIX MPOLLECCOB U ABJIEHUA; NpencTaBnATb
MHOPMaLMIO C MOMOLLbIO Tabnuu 1 gnarpamm;
nccnepnoBaTb CTaTUCTUYECKME OaHHbIe, B TOM Yucne
C NpUMeHeHneM rpanyeckmnx MeTonoB U
S3/IEKTPOHHbIX CPencTB;

- YMeTb ONnepupoBaTb NOHATUAMWU: CNyYaWHbIN
OMNbIT N Cly4anHoe cobbiTue, BEPOATHOCTb
C/Ty4aMHOro cobbITUA; yMEHNe BblYUCNATb
BEPOATHOCTb C UCMOJIb30BaHNEM Fpahruveckunx
MeTOoL0B; NPUMEHATb POPMYJibl CJIOXKEHUSA U
YMHO>XEHNS BEPOATHOCTEN, KOMONHATOPHbIE (haKThbl
1 popMy bl NPU peLleHnmn 3ahaYy; oueHmnBaTb
BEPOATHOCTU peasibHbIX COObITUA; 3HAKOMCTBO CO
C/lyHYalHbIMN BEINYNHAMW; YMEHNE NMPUBOONTb
npumepbl NPOSBAEHNS 3aKoHa 6onblNX Yncen B
MPUPOAHBLIX N 06LECTBEHHbIX ABJEHUSX;

- YMeTb ONepuUpoBaTb MOHATMAMU: TOYKa, NpsaMas,
MJOCKOCTb, MPOCTPAHCTBO, ABYrPaHHbIA Yros,
CKpelymBarLmecs npsamble, napanienbHOCTb U




neprneHanKynAapHOCTb MPAMbIX U MJIOCKOCTEN, yron
MeXAy NPAMbIMU, Yroa MexXxay NpsMon u
NJIOCKOCTbIO, YOl MeXAY MA0CKOCTAMMN,
pacCTosiHME OT TOYKU A0 NMJIOCKOCTU, pacCTosaHMe
MeXAy NPAMbIMU, PAaCCTOAHNE MeXAY
NJIOCKOCTSIMU; YMEHME UCMNoJIb30BaTb NPU peLLleHnN
3a[a4 U3yyeHHble PaKTbl U TeopeMbl MIaHUMETPUN;
yMeHne oueHnBaTb pa3Mmepbl 06BHEKTOB
OKpYy>XalLwero Mnmpa;

- yMeTb OnepmpoBaTb NOHATUAMU: MHOIMOrPaAHHUK,
ceyeHne MHOrorpaHHuka, kyb, napannenenuneg,
npusma, nupaMmunia, purypa n NoBepxHOCTb
BPALLEHNS, ULMAMHAP, KOHYC, Wap, cepa, cev4eHuns
purypbl BpalleHns, naoCKoCTb, Kacatowasncs
cchepbl, LMANHAPA, KOHYCa, Nowanb NOBEPXHOCTH
nMpamMmnabl, NPN3Mbl, KOHyCa, UMAnHAapa, naowanb
chepbl, 06beM Kyba, NpAMOYrosbHOro
napannenenunena, nupaMmnabl, NPU3Mbl, LUIMHAPA,
KOHYyCa, Wwapa; ymeHune niobpaxatb
MHOIMOrPaHHUKN 1 NOBEPXHOCTU BpaLLeHuns, Nx
CeYyeHUs OT PYKW, C MOMOLLBIO YepTeXHbIX
WHCTPYMEHTOB U 3/IEKTPOHHbIX CPEACTB; YMEHMne
pacrno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHMe
pacrno3HaBaTb NPaBUJIbHble MHOFOrPaHHUKW;

yMeTb ONepupoBaThb NOHATUAMU: ABUXKEHNE B
NpocTpaHCTBE, NOAOOHbIE DUrypbl B MPOCTPAHCTBE;
NCMONb30BaTb OTHOLLEHME NoWanen
noepxHocTen n 06bLemMoB NOJA06HbIX PUryp nNpu




peweHun 3a8ay;

- YMETb BblYUNCIATbL FeOMeTpnYecKne BeIN4nHbI
(anwvHa, yrona, naowanb, odbbem, naowanb
MOBEPXHOCTW), NCMOJIb3YS U3YyYEHHbIE POPMY bl U
MeTonAbl;

- YMeTb ONepupoBaTb NOHATUAMU: NPAMOYroJibHas
CUCTEeMa KoOoOpAMHAT, KOOpAUHATbl TOYKN, BEKTOP,
KOOpAWHaTbLl BEKTOPA, CKaJgspHOe npomnsseneHune,
Yrosl Mexxgy BeKTopaMuy, CyMMa BEKTOPOB,
rnpounsBefeHmne BeKTopa Ha YMC/0; HAXOAUTb C
MOMOLLLbIO U3YYEeHHbIX (hopMyn KoopaANHaATbI
cepenVuHbl OTpe3Ka, pacCTosHNE MexXxay ABYMS
TOYKaMW;

-yMeTb BblbnpaTb NOAX0O4AWNNA U3YHEHHbIN MeTo[,
015 peweHnsa 3agayn, pacrno3HaBaTb
MaTeMaTmyeckme akTbl U MaTEMaTUYECKME
MoZesnn B NPUPOOHbIX N OBLLLECTBEHHbIX ABJIEHUSX,
B UCKYCCTBE; YMEHMEe NpmMBoanTb NpuMepsbl
MaTeMaTUYECKNX OTKPbITUA POCCUNCKOWN N MUPOBOW
MaTeMaTNYeCKON HayKun

yMeTb OrnepupoBaTb MOHATUSAMWU: paLUOHaANIbHAA

OK 02. cnonb3oBaTb B obnactn LEeHHOCTH Hay4Horo

COBpEeMeHHble CpeaCcTBa [MO3HaHUSA: PYHKLUNA, TMoKasaTesibHasa QyHKUMA, CcTeneHHas
nouncka, aHanmsa u -ChOpMNPOBAHHOCTb MWUPOBO33pPeHNA,|PYHKLNS, norapugpmMmmnyeckas PYyHKUNSA,
MHTepnpeTauuu COOTBETCTBYIOLLEro COBPEeMEeHHOMY[TpUroHoMeTpu4eckme dPyHKUUN, obpaTHble
MHopMaummn, n YPOBHIO pa3BuUTUSA HayKmn NPYHKLUW; YMEeHMNe CTPOUTb TpaPuKnM M3YyYeHHbIX
MH(OPMaLUMNOHHbIE 0o0LEeCTBEHHON MNPAKTUKKW, OCHOBAHHOIO|PYHKUWA, WNCMOSb30BaTb rpadmku Npu U3yYeHUu
TexXHONI0rnn ons Ha Owuanore KyabTyp, CNocobCTBYOLLEro[NpoLEeCccoB U 3aBUCMMOCTEN, NPU peLlleHnn 3agay 13
BbIMOJIHEHUNS 3a4au OCO3HAHUIO CBOEero MecTa BlAPYrnx y4ebHbIX NpegmMeToB U 3a[ay U3 peasibHOun
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npodeccrnoHas bHON
0eaTesIbHOCTU

MOJINKYNIbTYPHOM MUpPE;
- COBEpPLUEHCTBOBaAHME  SA3bIKOBON U
YNTATENIbCKON KYJbTYpbl KaK cpencTtsa

B3aMMOAEeNCTBuUS Mexay JiioabMu 7
NMOo3HaHMA MNpPa,

- OCO3HaHNne LUEHHOCTN Hay‘-IHOI7I
NEATEJIbHOCTWN, FOTOBHOCTb
oCcyLLecCTBIATb MPOEKTHYIO n
nccnengoBaTesibCKyo 0eATeJIbHOCTb

WHONBMAYANbLHO W B rpynne.
OBnageHne yHuBepcasibHbIMU y4ebHbIMU
no3HaBaTe/IbHbIMN OENCTBUAMMU:

B) paboTa c nHpopmaumnen:

- B/lafeTb HaBblKaMu nony4YyeHns
MHOPMaLUMN M3 WUCTOYHUKOB pPa3HbIX
TUMOB, CaMOCTOATENIbHO OCYLLECTBAATb
MOWUCK, aHaauM3, cucTemaTmsauuto u
WHTepnpeTaumio NHopMaLLMK
pa3/INYHbIX BMOOB " dopm
npencraBneHuns;
- co3paBaTb
dopmaTax C y4yeToM
MHOpMaUUM N LesIeBON
Bblbnpas ONTUMaJIbHYIO
npencTtaBiAeHNa U BU3yanmsauuu,

- OUEHMBATb NOCTOBEPHOCTb,
NernTMMHOCTb NHopMauunu, ee
COOTBETCTBME TMMPaBOBbIM N MOPaJIbHO-

TEKCTbl B Pas/IMyHbIX
Ha3Ha4YeHus
ayanTopum,

(hopmy

DKU3HW;  Bblpa)xaTb  (OpMyslaMn  3aBUCUMOCTMU
MeXay BenYnMHamu;

- YMeTb OnepupoBaTb MOHATUAMU: TOXOECTBO,
TOXAEeCTBEHHOe  npeobpa3oBaHMe,  YpaBHEHWUE,

HEepPaBEHCTBO, CUCTEMA YPaBHEHUA WU HEPaABEHCTB,

PaBHOCUJIBHOCTb ypaBHean7|, HepaBeHCTB N CNCTEM,
PaunoHaJibHblE, NPPaLMNOHaJIbHbIE€, NMOKa3aTeEJIbHbIE,
CTerneHHblEe, norapungpmunyeckue,

TPUrOHOMEeTpUYeCcKne YypaBHEHUS, HepaBeHCTBa U
CUCTEeMbl; YMeTb pellaTb YpaBHEHUs, HepaBeHCTBa
MW CUCTEeMbl C TMOMOLbI pPa3/IMYHbIX MNPUEMOB;
pewaTb YypaBHEHWUs, HepaBeHCTBA W CUCTEMbl C
napamMeTpomM; NPUMeHATb YPaBHEHUSA, HepaBeHCTBa,
NX CUCTEMbl 01 pelleHns MaTeMaTu4eckux 3apad
M 3a4a4 U3 pa3/inyHbiX obnacTenm HaykKn U peasbHoON
DKN3HU;

ymeTb ¢cBOO6OOHO onepupoBaTb MNOHATUAMMU:
OBV>XKEHNe, napanfesibHbll NepeHoc, CMMMeTPUs Ha
NMJOCKOCTM n B NPOCTpPaHCTBe, NoOBOPOT,
npeobpa3oBaHue nopobms, nonobHble Urypsl;
yMeTb pacno3HaBaTb paBHble U MoAoOHbIE uUrypsl,
B TOM 4uUCsie B Npupoe, NCKYCCTBe, apXUTeKType;
YyMeTb UCMOoJIb30BaTb reoMeTpuyeckme OTHOLLEHUS,
HaXO4AUTb reoMeTpuyeckme BeNNYUHbI  (OJIMHA,
yron, naowapnb, obbem) npm peweHnn 3agad u3
OPYrnx y4ebHbIx npeamMeToB 1N U3 peasibHOM XXU3HN
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3TUYECKMM HOpPMaM;

- NCNOJNb30BaTb cpencTBa
NHPOPMALMOHHBIX N KOMMYHUKaLMOHHbIX
TEXHOJIOrNIA B PEeLleHUN KOFHUTUBHBIX,
KOMMYHUKATUBHBIX U OPraHn3auMOHHbIX

3agad4 ¢ cobnwgeHnem TpeboBaHMK
3ProHOMUKKN, TexHUKKM 6He3onacHocTwu,
rMruneHsl, pecypcocbepexeHus,

MPaBOBbIX U 3TUYECKUX HOPM,
NHdOopMaLMOHHON 6e3onacHOCTY;
- BJlafjeTb HaBblkaMW pacrno3HaBaHuUA U
3aWnTbl MHPOPMaLUN, MHHOPMALMOHHOMN
6e3o0nacHOCTU INYHOCTK

HOPM

OK 03. lNnaHnpoBaTb ”
peann3oBbIBaTb
cobcTBEHHOE
npogeccnoHanbHoe "
JINYHOCTHOE pa3BuUTHeE,
npeonpuHMMaTENbCKYHO
nNeATeNIbHOCTb B
npodeccrnoHaibHOMN
crepe, NCNosb30BaThb
3HaHWA NO PUHAHCOBOW
rPAaMOTHOCTM B

B obnactm OyXoBHO-HPaBCTBEHHOIO
BOCNUTAHUSA:
--  CcOPMUPOBAHHOCTb HPABCTBEHHOIO

CO3HaHWNA, 3TNU4eCKOro nosegeHm,
CrMocobHOCTb OuUeHUBaTb CNTyauno un

NPUHMMATb OCO3HaHHbIe peLleHmns,
OPUEHTUPYACH Ha MOpaJibHO-
HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

- 0CO3HaHWEe JfIMYHOro  BKJada B

NOCTPOEHNE YyCTONYMBOro byayLiero;
- OTBETCTBEHHOE OTHOLUeHMEe K CBOUM

- YMeTb OnepupoBaTb MOHATUSIMU: PaLIMOHAJIbHbIE,
NppaUnoHanbHble, TMoKa3aTesibHble, CTEeMeHHble,
norapudmMmnyeckue, TPUroHOMEeTpuyeckne
YPaBHEHUS N HEPABEHCTBA, UX CUCTEMBbI;

- yMeTb OMnepupoBaTb MOHATUAMU: MHOIOrpPaHHUK,

CeYyeHne MHororpaHHuka, Ky6, napannenenuneg,
npusmMa, nupamMmuga, ¢urypa ” MOBEPXHOCTb
BpalleHusl, UWNMHAP, KOHYC, Wap, cdepa, ceyeHus
burypbl  BpalleHus, MJOCKOCTb, Kacatoulascs

cchepbl, UMANHAPA, KOHYCaA, NMaolWadb MOBEPXHOCTU
nupaMmuabl, NPU3Mbl, KOHYCa, UWAMHAPA, NnJowaib

Pa3J/INYHbIX XXU3HEHHbIX [poaAnTenaMm u (Man) [pyrum  YneHam|cdepsbl, obbem Ky6a, NPAMOYrOJIbHOI O
cUTyaumsax CeMbW, CO3[aHUKD CEMbM Ha OCHOBe[napasnenenunena, NMpamMmuabl, NPU3Mbl, LUANHAPA,
OCO3HAHHOrO0  MPUHATUSA LLEHHOCTENKOHYCa, lwapa; yMeHune n3obpaxkaTb
CEMENHOM >KU3HW B COOTBETCTBUMU CMHOFOrPaHHMKW U MOBEPXHOCTM BpaALLEHUS, WX
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TpaanumnaMmm Haponos Poccuu;
OsnaneHune YHUBEPCabHbIMU
perynaTuBHbIMU LEeNCTBUSAMN:

a) caMoopraHumn3auymns:

- CaMOCTOSATENbHO OCYLLEeCTBASATh
no3HaBaTeSIbHYIO NesiTeNbHOCTb,
BbIABNATL  MNpobnembl, CTaBUTb U
opMynmpoBaTb COHBCTBEHHbIE 3a4ayn B
obpa3oBaTesbHOM nessTeNbHOCTH n
DKU3HEHHbIX CUTYaLUsx;

- CaMOCTOSATENIbHO COCTaBNSATbL MNaH
pellieHuns npob6siemsl C y4yeToMm
UMEIOLLIMXCSA  PecypcoB, COBCTBEHHbIX

BO3MOXXHOCTEN N NMpeanoYTeHUN;
- aBaTb OLEHKY HOBbIM CUTYauUUNsAM;

cnocobcTBOBaTh hopmMmnpoBaHumio n
NPOSIBZIEHUIO  LUMPOKOM  3pyauumnm B
pa3HbiX 0611acTAX 3HaHWUW, MOCTOAHHO
noBbIaTb CBOM O6pa3oBaTesbHbLIN U

KYJIbTYPHbIN YPOBEHb;
6) CAaMOKOHTpPOIb:
NCNonb30oBaTb MNpUeMbl pedekcun ans

OUEeHKN cuTyauun, BblbOpa BEpPHOro
peLleHuns;
- yMeTb OLEHMBaTb PUCKW n

CBOEBPEMEHHO MPMHMMATb pPeLleHns no
NX CHXKEHNIO;

B) SMOLIMOHAIbHbIN NHTEeNNEeKT,

CeYeHUsas OT PYKW, C TNOMOLLbID YepTeXXHbIX
WHCTPYMEHTOB W 3JIEKTPOHHbLIX CPenAcTB; YMeTb
pacro3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMETb
pPacrno3HaBaTb NPaBUJibHble MHOIMOr PaHHUKN;

- YMETb OMepupoBaTb MOHATUAMU: NPSAMOYroJibHaN
cUCTeMa KOOPAWHAT, KOOPAWHATbl TOYKM, BEKTOP,
KOOpAWHaTbl BEKTOpPA, CKaJIspHOE rMpounsBeleHune,
yros  Mexpny BEeKTOpaMW, CyMMa BEKTOPOB,
Npon3BefEeHNE BEKTOpPa Ha YWCJ0; HaxoauTb C
MOMOLLbIO  U3YYEHHbIX  (OPMYyST  KOOPAWUHATHI
cepeuHbl OTpe3Ka, pPacCTosiHUE Mexay [OByMs
TOYKaMMU
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npegnonaratowmnn cQOpMUPOBAHHOCTD:
BHYTPEHHEN MOTMBALUUMN, BKJIOYalOLWEN
CTpPeEMJIEHME K [OOCTUXKEHUIO Uenm u
ycrnexy, ONTUMU3M, WHULMNATUBHOCTD,
yMeHne [encTteBoBaTb, UCXOAA U3 CBOUX
BO3MOXXHOCTEWN;

- 3MMNaTuK, BKJIlOYaOLWeENn CrnocobHOCTb
MOHMMaTb 3MOUMOHANIbHOE COCTOAHME
apyrux, Y4UTbIBaTb ero npu
OCYyLLEeCTB/IeHUN KOMMYHUKaLunN,
cnocobHoCTb COYYBCTBMIO n
COMepeXXNBaHMIO;

- COLMaNbHbIX HaBbIKOB, BKJIIOYAOLWINX
CNocobHOCTb BbICTPaMBaTb OTHOLUEHUS C

K

apyrnmm oa0bMu, 3ab0TUTLCA,
nposABAATL  WHTEpeCc W  paspewaTb
KOH(NNKTbI
OK 04. 3¢ ¢pekTnBHO rOTOBHOCTb K CaMOpa3BUTUIO,- YMETb ONepnpoBaTb MOHATUAMMN: CAyYaWHbIA ONbIT
B3aMMOOENCTBOBaTb U [CaMOCTOATENIbHOCTH My cayyamHoe cobbiTMe, BEpPOATHOCTb CJly4YanHOro
paboTaTb B KOJIIEKTUBE |[cCaMoONpeneneHunto; cobbITUSA; yMeTb  BbIHMCNATb  BEPOSATHOCTb C
N KOMaHOe -oBJlafeHune HaBblKaMu y4yebHo-ncnonb3oBaHneEM rpapuyeckunx MeTOoLOB;
nccnepoBaTesibCKOM, NPOEKTHOW NNPUMEHATb QOPMYJibl  CJNIOXKEHUA N  YMHOXEHUNSA
COUMaNbHOW OeATeNbHOCTH; BEpPOATHOCTEN, KOMOMHATOPHbIE (haKTbl U hopMy bl
OsnageHue YHUBEPCA/IbHbIMUNPU peleHnn 3ajaydy; OueHMBaTb BepPOATHOCTU

KOMMYHWUKaTUBHbIMN OENCTBUSAMMU:

0) coBMecTHasa oeaTeNbHOCTb:

- MOHUMATb n NCNONb30BaTbh
npenmMyuiecTsa KOMaHAOHON n

peanbHblX COObITUM; 3HAKOMCTBO CO CJyYalHbIMU
BeJIMMNHAMKN;  yMeHue  NpuBOAUTH npumepsl
NPosiBNEeHnNsa 3akoHa 60bLINX Ynucen B NPUPOAHbLIX U
obuleCcTBEeHHbIX SABNEHUSAX;
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NHOWBMAOYaNbHOW paboThbl;

- NPUHUMATb Lenm COBMECTHOM
nesTeNbHOCTMH, OpPraHn30BbLIBaTb "
KOOpAVMHUPOBATb  OelcTBusa no ee
[OCTVXKEHUIO: COCTaBNATb naaH
NeNnCcTBMiA, pacnpenensTb POJiN C yH4ETOM
MHEHWI Yy4YaCTHMKOB obcyxnaTb

pe3ynbTaTbl COBMeCTHON paboThbl;

- KOOPAWHMPOBATb W BbINONHATL paboTy
B YCJZIOBUSAX peasibHOro, BUPTYaJZIbHOro u
KOMBMHMPOBAHHOIMO B3aUMOLENCTBUS;
OCYLLEeCTB/IATb MNO3NTUBHOE
cTpaTermyeckoe rnoseneHmne B
pa3fINYHbIX cuTyauusx, MposiBNATb
TBOPYECTBO U  BoobpakeHume, ObITb
WHULIMATUBHbIM.

OBnageHue YHUBEpPCaNbHbIMU
perynaTuBHbIMU LENCTBUSAMN:

r) npuHATME ceba n apyrux noaen:
MPUHUMATb MOTUBbI U aAPryMeHTHI
OPpYrmnx nogen npun aHanmse
pe3ynbTaToOB OeATesIbHOCTU;
rnpuM3HaBaTb CBOe TMpaBo W
OPYrunx ntogen Ha owmnbku;

- pa3BMBaTb CMNOCOOHOCTbL MOHUMATb MUP
C NO3ULUWKN OPYroro 4yesoBeka

npaBso

ymeTb CcBOB6OAHO oOnepupoBaTb MOHATUSAMN:
CTeneHb C LesbiM rnokasarenem, KOpPEeHb
HaTypaJlbHOW CTEeneHwu, cTeneHb C pauuoHasIbHbIM
rnokasaTtenem, cTeneHb C 0EeNCTBUTESNIbHbLIM
(BeweCcTBeHHbIM) MokKasaTenem, sorapudpm 4ucna,

CMHYC, KOCMHYC M TaHreHC NPOn3BOJILHOIO 4Y1UCna;
- yMeTb CBOOOAHO onepupoBaTb MOHATUSAMMN:
rpadpuk pyHkunmM, obpaTHasa QyHKLMNA, KOMMO3NLUA
PYHKUUNA, NMHEenHasa (pyHKUUSA, KBagpaTuUyHasd
PYyHKUNSA, cTeneHHas PyHKUNA C uenbim
rnokasaTenem, TpUroHoMeTpudeckne  yHKUUN,
obpaTHble TPUroHOMeTpu4yeckme PyHKUNN,
rnokasaTeslbHasas W Jsorapupmmyeckas QYyHKUUN;
yMeTb CTPOUTb rpapukn GQYHKUWUW, BbINOJHATL

npeobpa3oBaHUA rpanKoB PYyHKLNN;
yMeTb WCMOJIb30BaTb rpauku QyHKUUA 014
N3y4yeHns NpoLeccoB N 3aBUCUMOCTEN NPU peLleHnn

3a0a4 M3 Jpyrux y4yeOHbIX npengMeToB U U3
peasibHOW XKU3HW; Bblpa)kaTb dopmynammn
3aBMCMMOCTU MeXAy BeNM4nHaMmu;

- cBoboOoHO onepupoBaTb MOHATUAMU: YETHOCTb
PyHKLNN, nepnoanyHoOCTb hyHKUUN,
OrpaHNYeHHOCTb dyHKUNN, MOHOTOHHOCTb
PYHKLUNN, 3IKCTpeMyM @dyHKUMKW, Hanbonbliee u

HauMeHbllee 3HaYeHUs (PYHKUUN Ha MPOMEeXyTKe;
yMeTb NMPOBOAUTbL NCCNenoBaHne QyHKLNK;

yMeTb WCMNOJIb30BaTb CBOWCTBAa W rpadukn
PYHKUMN AN pelleHns ypaBHEHWUW, HEPABEHCTB U
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3ajaq C rnapameTpamu; n3obpaxaTb Ha
KOOPAWHATHOM MJIOCKOCTU MHOXEeCTBa peLlleHun
YPaBHEHUW, HEPABEHCTB U NX CUCTEM

OK 05. OcyuwecTBnATb
YCTHYIO U MUCbMEHHYIO
KOMMYHUKaLMIO Ha
rocyaapCTBEHHOM
A3blke Poccunckon
depnepauynn C y4yeTom
ocobeHHoOCTEN
counanbHOro v
KYJIbTYPHOIo
KOHTEKCTa

B obnacTtu acTeTmnyeckoro BoCNmMTaHUS:

- 3CTEeTUYECKOE OTHOLUEHME K Mupy,
BKJIl0Yas 3CTeTuKy ObiTa, Hay4yHOro u
TEXHWYECKOro  TBOPYECTBa, cropTa,
TPpyAa 1 06LLEeCTBEHHbIX OTHOLLEHUN;

- CNOCOBHOCTb BOCMPMHMMATL pPa3/inyHbIe
BUAbI NCKYCCTBa, Tpaanunm n
TBOPYECTBO CBOEro WU Apyrnx HapoaoB,
OlYyLWaTb 3MOLIMOHANIbHOE BO3AENCTBUE
NCKYCCTBa;

- ybexageHHOCTb B 3HA4YMMOCTU O1s
NIMYHOCTU 1 obLiecTBa OTe4eCTBEHHOIO U

MMPOBOI0 NCKYCCTBA, 3THUYECKUX
KYJIbTYPHbIX TpPaauUWiA MU  HaApPOAHOro
TBOPYECTBa;

- T[OTOBHOCTb K CaMOBbIPa>XxeHNIO B

pa3HbIX BUAAX WCKYCCTBa, CTpeMaeHue
NposiBNATb KayecTBa TBOPYECKOW
JINYHOCTW;

OBnageHune yHUBEpCasibHbIMU

KOMMYHWUKaTUBHbIMN OEeNCTBUAMMU:

a) obweHue:

- OCYLLEeCTB/IATb KOMMYHUKaUUN BO BCEX
chepax XN3Hwu;

- pacno3HaBaTb HeBepbasbHble CpeacTBa

yMeTb OnepupoBaTb MOHATUAMU: cpefHee
apudmMmeTnyeckoe, MeamaHa, Haubonbluee w©
HaMMeHbllee 3HayeHusi, pa3Max, Jaucrnepcus,
CTaHOApPTHOE OTKJ/IOHEeHMe 4YucioBoro Habopa;
yMeHune n3BfeKaTb, NHTEepPrpeTupoBaTh
nHdopmaumo, npeacTaBfeHHy B Tabauuax, Ha
nnarpamMmax, rpadukax, oTparkatlollyl CBOWCTBA
peasibHbIX MPOLIECCOB U ABJIEHUNA; NpPeacTaBNATb
MHOpMaLMIO C MoMoLWblo Tabnuy n auarpamm;
nccnenoBaTh CTAaTUCTUYECKUE AaHHbIE, B TOM Yucse
C MNPUMEHEHMEM  rpadUyeckux MeToLdoB WU
3/1IeKTPOHHbIX CPEeACTB;

- YMETb OMNepupoBaTb MOHATUSMU: TOYKa, NpsiMas,
MJOCKOCTb, MNPOCTPAHCTBO, [ABYrpaHHbIA  Yyros,
CKpewMBaloLmecas npsMble, MapaafesbHOCTb U

nepneHankKysdpHoOCTb NMpAMbIX U MJIOCKOCTEN, yron

Mexay npsMbIMW, Yroa Mexay npsMon wu
MJI0CKOCTbIO, yrosn Mexay NJIOCKOCTSIMU,
pPacCTOsSiHNE OT TOYKM A0 MJIOCKOCTM, PacCTosHME
Mexay npAMbIMNA, paccTosiHue MeXxay
MJIOCKOCTSAMMU;

- yMeTb WCNONb30BaTb MPW pelleHMn 3ajad
n3yyeHHble aKTbl W TeOpeMbl MNJAHUMETPUY;
yMeHune OLleHVBATb pa3Mepbl 06BbeKToB

OKpPY>KaloLLero Mmpa
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obeHuns, NOHMMaTb 3HayeHune
couManbHbLIX  3HAKOB,  pacno3HaBaTb
NpPennocbiNKN KOHMINKTHBIX CUTYyaunuin n
CMSiIrYaTb KOHQINKThI;

- pa3BepHyTO U JIOTUYHO M3NaraTb CBOIO
TOYKY  3pPEHUA C  MCMNOJIb30BaHUEM
A3bIKOBbIX CPeACTB

OK 06. MposasnaTtb
rpa>kgaHCcKo-
MnaTPUNOTUYECKYIO
no3numio,
NEMOHCTPUPOBATL
0OCO3HaHHOE noBeneHne
Ha oCcHoOBe
TPaANLUNOHHbIX
obLievyenoBeyeckmnx
LLeHHOCTEeNn, B TOM Yyucne
C y4eTOM rapMoHmn3aumnm
MeXXHaLWOHaIbHbIX 1
MeXPEeNNINO3HbIX
OTHOLUEHWUW, MPUMEHATb
CTaHOapThl
AHTUKOPPYNLUMUOHHOIO
rnoseneHus

- 0OCO3HaHue obyyvarLmMMNCa PoCCUNCKON
rpa>k4aHCKOW MAEHTUYHOCTK;
LesneHanpaB/ieHHOe pasBuTune
BHYTPEHHEN MO3UUUM  JINYHOCTM  Ha
OCHOBE OYXOBHO-HPABCTBEHHbIX
LLleHHOCTEeN Hapo4oB Poccunckon
depepauunn, NCTOPUYECKUX "
HaLUWOHaJIbHO-KYJIbTYPHbIX Tpaounumn,
dopMmpoBaHme  CUCTEMbl  3HAYUMBbIX
LLEHHOCTHO-CMbICJIOBbIX YCTAHOBOK,
AHTUKOPPYMNLUMOHHOIO  MUPOBO33pPEeHUs,
MpPaBOCO3HaHMSA, 3KOJIOMMYeCKON
KYNbTYpbl, CNOCOOHOCTN CTaBUTb Lenn u
CTPOUTb XXU3HEHHbIE MNJ1aHbI;

B 4acTu rpa>xaaHCKOro BOCANMTaHUA:
OCO3HaHME CBOUX KOHCTUTYLMOHHbIX
npaeB 1 0693aHHOCTEN, YBa)KeHNEe 3aKOHa
1 NpaBoMnopsaKa;

NPUHATNE TPaONLMOHHbIX
HaUWOHaJbHbIX, obLievyenoBevyeckmnx
Fr'YMaHUCTUYECKUX W [OEMOKPaTUYeCKuX

- YMeTb pellaTb TEeKCTOBble 3a[ayvy pa3HbiX TUMOB
(B TOM 4ucne Ha NPOUEHTbI, OA0JM M YacTK, Ha
nBumxeHue, paboTy, CTOMMOCTb TOBapOB W YyCAyr,

Hanoru, 3agayn n3 obnacTm ynpassieHUs ANYHbIMUN
n CeMenHbIMU hbnHaHCcaMn); COCTaBNISATb
Bblpa)X€HNS, YpaBHEHWHA, HepaBeHCTBa WU  UX
CUCTEeMbl NO YC/OBUIO  3afdaydn, uUccaenoBaTb
rnoay4yeHHoe pelwieHne n OLeHuBaTb
npaBaonoaobHoOCTbL pe3yibTaToB;

- *yMeTb 0ornepupoBaTb MOHATUSAMUN: ONpeaesIeHueE,
akcvoMa, Teopema, c/ieACcTBUe, CBOWCTBO, MPU3HAK,
/10Ka3aTe/IbCTBO, PAaBHOCWUJ/IbHbIE (YOPMYJINPOBKU;
yMeTb ¢opmynnpoBaTh obpaTHoe m
rpOTUBOINOJIOXKHOE  YTBEPXOEHUE, rnpuBoOANTb
rnpuMepbl Y KOHTPIPUMEPbLI, UCIOJb30BaTb METO/
MaTeEMaTUYECKOM NHAYKLUNN; rnpoBoANTb
ZI0Ka3zaTesIbHble PacCyXAEHWS rpu peLueHnn 3aaad,
OLIEHNBATb JIOrMYeCKYyHo rnpaBunJibHOCTb
paccyxaeHun;

*ymMeTb CcBObBOAHO ornepupoBaTb [NOHATUSIMU:
rnocs1e40BaTEe/IbHOCTb, apugpmeTnyeckas
rporpeccus, reomeTpuyeckas rnporpeccus,
becKoOHEeYHO ybbiBawLLas reomeTpuyeckas

nporpeccus; ymMeTb 3aaBaTh 10C/1€40BaTE/IbHOCTY,
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LleHHoCTen;

- FOTOBHOCTb MPOTMBOCTOATbL UOE0NOT NN
3KCTpeMusma, HauMOoHaNM3ma,
KceHotobun, ANCKPUMUHaAL MK no

couunasibHbIM, PEeNNrnNO3HbIM,
HaUWOHaJIbHbIM NPU3HaKaM;
rOTOBHOCTb BECTU COBMECTHYI0
0eATeNnbHOCTb B NHTepecax
rpakgaHckoro obwecTtsa, y4acTBOBaTh B
camoyrnpassieHnn B
obweobpasoBaTesibHON OpraHM3aunum un
0ETCKO-IOHOLECKUX OpraHm3aumnsax;
yMeHune B3aMMOOEeNCTBOBaTb
couManbHbIMK WHCTUTYyTaMu
COOTBETCTBUN nx  pyHKUMAMN
Ha3HavYeHunewm;

FOTOBHOCTb K  FyMaHUTapHOM
BOJIOHTEPCKOWN AeATeNbHOCTN;
NaTPNOTNYECKOro BOCMUTAHUSA:
CPOPMUPOBAHHOCTb POCCUNCKON
rpa>kaaHCKoun NOEHTUYHOCTMN,
naTpuoTM3mMa, YBa>KeHUA K CBOEMY
Hapoay, 4yBCTBa OTBETCTBEHHOCTU
nepepn PoouHown, ropaocCTn 3a CBOW Kpawn,
CBOlO PoauHy, CBOM f3blK U KyJAbTypy,

PacoBbIM,

C

S

rnpoLusioe " HacTosLwee
MHOrOHauMoOHaNbHOro Hapona Poccuu;
- LLEHHOCTHOe OTHOLUEeHue K

B TOM YYCJ1I€ C MOMOLLbIO PEKYPPEHTHbLIX (hOPMY/I;
*yMeTb BblbupaTb rnoaxodslmn MeTond A8

peLleHns 3agauu; MoOHVMaHue 3Ha4YNMOoCTH
MaTeMaTUKU B n3y4eHumn npupoaHbIX i
06LeCTBEHHbLIX MPOLUECCOB U  SABJIEHUN, YMETb
pacrnosHaBaTb rposiBJ/IEHNE 3aKOHOB MaTeMaTuKu B
MICKYCCTBeE, yMeTb rnpuBoANTb ripumepsl
MaTeMaTUYECKUX OTKPbITUN POCCUNCKON N MUPOBOU
MaTeMaTU4eCKo Hayku
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roCcydapCTBEHHbIM CUMBOJIAM,
NCTOpUYECKOMY n NPUPOAHOMY
Hacneguio, MaMATHUKAM, TpaauuusaMm
HapoaoB Poccuu, nocTmxeHnam Poccun B
HayKe, MCKYCCTBe, CropTe, TeXHOJIornsax
n Tpyne;

- naenHan ybexx4eHHOCTb, FOTOBHOCTb K
cnyxeHuio u  3awmTte  OTeyvyecTBa,
OTBETCTBEHHOCTb 3a ero cyabby;

OCBOEHHbIe oby4atowmmmncs
MeXXnpeaMeTHble MOHATUS n
YHUBEpPCa/ibHble  y4yebHble  OencTBus
(perynsiTuBHbIe, Nno3HaBaTesbHbIE,

KOMMYHUKaTUBHbIE);

- CNoCOBHOCTb WX WCMOJIb30BAaHUA B
Mo3HaBaTEIbHOWN n coumanbHom
npakTukKe, rOTOBHOCTb K
CaMOCTOATE/IbHOMY  MJIAHUPOBAHUID U
ocyLlecTBsieHUo y4ebHoM aesaTenbHOCTH,
opraHu3aunm y4ebHoro coTpyaHu4ecTBa
C neparormyeckmumm paboTHUKamMm u
CBEPCTHUKAMU, K Yy4aCTUIO B NOCTPOEHUN
NMHOMBMAOYaIbHON obpa3oBaTesnibHON
TpaeKkTopuu;

- OBJlafjeHne HaBbikaMun y4ebHo-
nccnenoBaTesIbCKOW, NMPOEKTHON U
COLMANIbHOW OeATeNbHOCTHN

OK 07. CopnencrteoBaTb

- HE MNMPMHNUMATb ﬂemCTBMﬂ,HpMHOCWMMe

yMeTb

onepupoBaTh

MOHATUNAMN.

PyHKUMS,
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COXPaHEHUIo Bpen OKpy>XaloLLlen cpene; HernpepbIBHas byHKUMS, Npon3BOAHas,
OKpy>Katowen cpeabl, |- yMeTb MporHo3mpoBaTbinepBoobpa3Has, onpenesieHHbIn WHTerpasn; yMmeTb
pecypcocbepexxeHunto, |HebnaronpmaTHble 3KOJIOTNYECKNEHAX0ANTb MPOM3BOAHbIE 3/1IEMEHTAPHbLIX (YHKLMWNA,
NMPUMEHATb 3HaHMa 06  |nocneancTBusA npenonpuHNMaEeMbIX|NCMOJb3ys CMPaBOYHbIE MaTepuanbl; UCCNenoBaThb B
W3MEHEHUWN KNMaTa,  |BenCcTBUN, NpefoTBpallaTh UX; NPOCTENLWNX CAyYasX PYHKUUN Ha MOHOTOHHOCTD,
NPUHUMNLI - pacWwupuUTb  OMbIT  OeATeNbHOCTUHaxoaUTb Haunbonblve M HauMeHbLIMe 3HavYeHus
bepexnmBoro 3KOJI0rMYECKOWM HaNpaBAEHHOCTY; PYHKUNIA; CTPOUTb rpacPuknMm  MHOrO4YSIEHOB C
NpPon3BOACTBA, - pa3pabaTbiBaTb  nJaH peleHnamncnosb3oBaHMeM  annapaTa MaTeMaTMU4eCcKoro
3(hbheKTUBHO npobnemsi C y4yeToM aHaNM3al@Hanm3a; NPMMeEHsATb MPOU3BOAHYIO MPU pPeLleHnn
0EeNCTBOBaTb B NMELLNXCH MaTepuasbHbIX ZIEENER Ha  OABWXEHWE,; pewaTb  NPaKTUKO-
ype3Bbl4alHbIX HeMaTepuasibHbIX PeCcypCoB; OPVUEHTUPOBAHHbLIE 3ajayn Ha Haumbonblive wu
CUTyaumnsax - OCYWeCTBASATb  UeneHanpaB/ieHHbINHAaMMEHbLIME 3HAYeHWUs, Ha HaxOoXAeHue nyTw,
NMONCK rMepeHoca CcpencTB n CrnocoboB|CKOPOCTU U YCKOPEHUS;
O0EencTBMSA B MPoPecCUoHasbHylo cpeny; yMeTb OMepupoBaTb MOHATUSAMU: ABUXKEHME B
- yMeTb TMEepeHOCUTb  3HaHWUS  B[NPOCTPaHCTBE, MOAOOHbIE Urypbl B MPOCTPAHCTBE,
rMo3HaBaTesNIbHYO n NPaKTNYECKYIOMCNONb30BaTb OTHOLLEHME naowagen
ob61acTn XXN3HeneaTenbHoOCTH; rnoBepxHocTen U obbemMoB MNoAobHLIX uryp npu
- npeanaraTb HOBble NMPOEKThI,[peLleHnn 3anay;
OLEHMBaTb MAen C MNO3ULUMN HOBU3HbLILF YMETb BbIYUCASATb reoMeTpuYeckne BeNNYUHbI
OPUrMHANBHOCTMH, npakTnyeckon((gnavHa, yrona, naowanb, obbem, niowanb
3HAYNUMOCTMU; MOBEPXHOCTN), UCMOJb3YS WU3Yy4YeHHble OpPMYysbl ”
- OaBaTb OUEHKY HOBbIM CUTyauusaMm,MeTonbl
BHOCUTb KOPPEKTUBbI B AEATEJSIbHOCTb,
OLEHMBATb COOTBETCTBME pe3ybTaToB
uensam
rnK-...

* MK yka3biBatoTca B cootTBeTCcTBUM € PIFOC CMNO peannsyemon npogeccum / cneumnanbHOCTH
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2. CTpyKTypa u coaep>xaHue odwieobpasoBaTtesnbHOM
AUCLUNJIUHDI

2.1. O6beM aucumMnNINHbI U BUAbLI Yy4eOHON paboTbl

Bun yyebHomn paboTbi O6brem B
Yyacax

O6bemMm obpasoBaTesibHOW NPOrpaMMbl AUCLUMNJIUHDI 232

B T.4.

OcHOBHOe coaep>XaHue 196

TeopeTunyeckoe oby4eHune 182

npPakTUn4Yeckmne 3aHATUSA 14

MpodeccuoHaNbHO-OPUEHTUPOBaAHHOE copep)XaHue 36

(copep>xaHue NpUKIaAHOro Moayns)

BT. Y.

TeopeTunyeckoe oby4veHune

npakTnyeckne 3aHATUA 36

MHpaunBupyanbHbIW NPOEKT (ga/HeT)**

NMpoMe)xyTodyHasa atrecTtauua (3K3amMeH)

Bo Bcex siyevikax co 3Be3a04YKou (*) (B cnyvyae eé Hanmums) caegyeTt yKas3aTb 06beM
4acoB, a B cJly4ae OTCyTCTBUSA ybpaTb U3 CrINCKa

*X) Ecaiv npeayCMOTpeEH UHANBUAYAIbHbIV MPOEKT Mo ANCUUNIMIINHE,
rnporpamMma ro ero peaaviaumm papabatbiBaeTCcs 0TAE/IbHO

22



2.2. TeMaTM4YECKMM NJIaH U copep >XaHue AUCLMUMNIIUHDI_

Copep>xaHue yyebHoro martepmana (0CHoBHOe M OG6be
HaunmeHoBaHue npocgeccmoHaNbHO-OPUEHTUPOBaHHOE), NNabopaTopHbIe U M dopMUupyemMbie
pa3nenoB U TeM npakTU4YecKue 3aHATUA, NPUKIAAHON MoAyJb (Npu Yyaco KOMMeTeHUuuu
Hasinumm) B
1 2 3 4
OCHOBHoOe cogep>xaHue
Paspen 1. 18
MoBTOpeHue Kypca
MaTeMaTUuKHu
OCHOBHOM LUKOJbI
Tema 1.1 CopepxxaHue yyebHoro matepunana
Lenb W 3aja4un | Uenb v 3agayvym MmaTeMaTUKKU MPU OCBOEHUU CneumnaibHOCTN.
MaTeMaTUuKun npw | ba3osble 3HaHWA 7 yMeHuns rno MaTeMaTuke B
0CBOEHUU npoeccrnoHasibHON U B NOBCEAHEBHOW AesATesSIbHOCTN. OK 01, OK 02, OK
crneunanbHOCTM. NencTBua Hag NONOXKUTENbHBIMU N OTPULATENIbHLIMU YNCTIAMU, 03, OK 04, OK 05,
Yucna v BblYUCEHUA | C 0BbIKHOBEHHbLIMU N OECATUYHLIMU OpobaMN. OK 06
HencTteusa co cteneHsamMun, popmysibl COKpaLLEHHOr0 YMHOXEHUS NK...2
KoMbunHnpoBaHHOE 3aHATME 4
Tema 1.2 Coaep»xxaHue yyebHoro matepunana
MpoueHTHbIe MpocTble nMpOouUEeHTbl, pa3Hble Ccnocobbl UX BbIYUCEHMUSA.
BblYUCNIEHUS. JlInHenHble, KBagpaTHble, AOPOOHO-TMHENHbIE YPABHEHUA WU
YpaBHeHUS N | HepaBeHCTBa
HepaBeHCTBa KoMbunHnpoBaHHOE 3aHATME 4
Tema 1.3. MNMpodcgeccnoHanbHO-OpMEeHTUpPOBaHHOE cogep>xaHue
MpoueHTHbIe (conep>xaHme npuKaagHoro Monysis)

*YKkasblBatoTcs K, 3n1eMeHTbl KOTOPLIX hOpMUPYET NpUKAagHoOW Moaysb (MpodeccnoHasrbHO-OPUEHTUPOBAHHOE COAEPKaHNE) B COOTBETCTBUN C
PIrocC peanmsyemon npodeccumn/cneumnansHocTn CIro
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BblYMCIEHUS B
npodeCcCcnoHasibHbIX
3ajadvax

MpocTbie U CNOXHble MpoueHTbl. [poUEeHTHbIE BblMUCIEHUSA B
npodeccnoHasibHbIX 3ada4ax

lMpakTn4yeckoe 3aHATHE 4
Tema 1.4 Copnep>xaHue y4ebHoro maTtepumana
PeweHune 3a4ad. | BoluncneHma mn npeobpasoBaHusA. YpaBHEHMA U HepaBeHCTBA.
BXoO4HOM KOHTPOJ1b [feomeTpua Ha NJIOCKOCTM
KoMbunHnpoBaHHOE 3aHATUE 4
KoHTponbHasa paboTa 2
Paspen 2 MMpsaMmbie 30 OK 01, OK 03,
[ NJIOCKOCTH B OK 04, OK 07
npocTpaHCTBe. MNK...
KoopauHaTtsbl n
BEKTOPbI B
npocTpaHcTBe
Tema 2.1. OcHoBHble | Cogep)xaHue y4yebHoro matepunana
MOHATUA MpeomeT cTtepeomeTpumn. OCHOBHbIE MOHATUA (TO4YKa, NpsAMas,
cTepeoMeTpuun. MJOCKOCTb, NPOCTPaHCTBO). OCHOBHbIE aKCUOMbI CTepeoMeTpun.
PacnonoxxeHune MNepecekatowmecs, napansenbHble N CKpelmBawumecs
NPAMbIX N | NnpsMble. Yron Mexay NnPAMbIMUA B MPOCTPaHCTBE.
NJIOCKOCTEN MepneHaAnKYNAPHOCTb NpAMbIX. OCHOBHbIE MPOCTPaHCTBEHHbIE
durypesl
KombuHnpoBaHHOE 3aHATHE 4
Tema 2.2. | Cogep>xaHune y4yebHoro maTtepuana
MapannesnbHOCTb MapannenbHble NpaMas M MJI0CKoCTb. OnpepeneHuve. lMNMpusHak.
npsaMbliX, npsamon u | CBOMCTBA.
MJI0OCKOCTH, MapannenbHble niaockocTn. OnpepneneHue. MNMpusHak. CBONCTBA.
NJOCKOCTEN TeTpasap v ero anemeHThl. [Mapannenennnen n ero 3J;1IEMeHThI.
CeouncTBa MPOTMBOMOJIOXKHbIX rpaHen n anaroHasnen
napannenenunena. NocTpoeHmne 0CHOBHbIX CE4YeHNN
KoMbunHnpoBaHHOE 3aHATME 6
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Tema 2.3.
MepneHaAnKYApHOCT
b NPAMbIX, NPAMON W
MJIOCKOCTH,
NJ0CKOCTEN

Coaep)xaHue y4yebHoro matepmana

MNepneHaAnKynspHble  NpsiMble. MapannenbHble  NpsiMble,
nepneHanKynspHble K NJIOCKOCTW. Mpu3sHak
neprneHanKynspHOCTN NPSMON N MJIOCKOCTW

KoMbnHupoBaHHOE 3aHATME

Tema 2.4.
MNepneHonkynap n
HakJIOHHadA. TeopeMa

Cogep>xaHue y4yebHoro matepmana

MepneHoukKynap W HaKJIOHHaA. Teopema o0 Tpex
nepneHanKynsapax. Yron mexay rnpssMon n NaoCKOCTbIO.

o] Tpex
NepneHanKy NApax Yron mexay naockocTtamu. MNMepneHonkKynapHble NJI0OCKOCTW.
PaccTosaHnA B NnpocTpaHCcTBE
KombuHnpoBaHHOE 3aHATHNE
Tema 2.5. | Cogep>xaHune yyebHoro maTtepuana
KoopAnHaThl n | JekapToBbl KOOpAWHaTbl B MPOCTpPaHCTBe. BekTopbl B
BEKTOpbI B | mpocTpaHcTBe. C/io)KeHne N BblYUTaHWEe BEKTOPOB. YMHOXeHue
MPOCTpPaHCTBE BeKTOpa Ha 4ucno. CkanapHoe npou3sefeHne BEKTOPOB.

MNMpocTenwmne 3agaym B KoopamHaTax

KOM6I/|HI/IpOBaHHoe 3aHATHne

Tema 2.6. lNpamble w
MJIOCKOCTU B
MPakTU4eCKnXx
3ajadvax

NMpocgeccmoHanbHO-OpHEeHTUPOBaHHOE codep>XxaHue
(conep>xaHme npuKaagHoro Monysis)

B3anmHoe pacnosioXeHune NPAMBbIX B NMpPoCTpaHCTBe.
NMapannenbHOCTb NPAMOM U TJIOCKOCTW, MapannesibHoCTb
MJIOCKOCTEN, nepneHOnKynapHOCTb MJIOCKOCTEN.
PacronoxeHune npsMbiX U MJOCKOCTEN B OKpyXXaloleM Mupe
(Npupone, apxuTekType, TexHuKe). PeweHue npakTuKo-
OpPUEeHTUPOBaHHbLIX 3a4au

lMpakTn4yeckoe 3aHATHE

Tema 2.7 PeweHune
3apady. [lpamble u
MAOCKOCTH,

Copep>xaHue y4yebHoro matepmana

Pacnono)eHne npsMbIX W TJIOCKOCTEN B MPOCTPAHCTBE.
MNepneHAnKYNSPHOCTL M MapannesbHOCTb  MNPSMbIX U
NJ0CKOCTEeNn. [eKapToBbl KOOpAMHATbl B  MPOCTPAHCTBE.

25




KOOPAWHATLI n
BEKTOPbI B
NPOCTPAHCTBE

BekTopbl B npocTpaHcTBe. CnoXXeHne 1 BblMUTaHME BEKTOPOB.
YMHO>XXeHMne BeKTopa Ha 4ncno. KoopamHaTbl BEKTOpa

KoMbuHMpoBaHHOE 3aHATUE

KoHTponbHasa paboTa 2
Pazpen 3. OCHOBbI 26 OK 01, OK 02, OK
TPUrOHOMETpPUM. 03, OK 04, OK 05
TpuroHomeTpuueck
me cpyHKUUMN
Tema 3.1 Copep>xxaHue yyebHoro matepunana
TpuroHomeTpudeckn | PagmaHHaa Mepa yrna. [loBOpoT TOYKWM BOKPYr Havasna
e dyHKUNN | KoopanHaT. OnpepeneHne CUHyCa, KOCUMHYCa, TaHreHca Wu
MPOW3BOJIbHOIO Yrja, | KoTaHreHca. 3HakKu CMHYyCa, KOCMHYCa, TaHreHca MU KOTaHreHca
4yucna Mo 4eTBepTAM. 3aBUCMMOCTb MeXAy CUHYCOM, KOCMHYCOM,
TaHreHCOM N KOTAaHMeHCOM OLHOro N TOro e yria
KoMbunHupoBaHHOE 3aHATUE 4
Tema 3.2 OcHoBHble | Cogep)xaHue y4yebHoro matepunana
TPUrOHOMETPUYECKU | TpuroHoMeTpunyeckme TOXOecTBa. MNpeobpa3oBaHus
e TOXAecCTBa NPOCTENWNX  TPUFOHOMETPUYECKMUX  BblpaKeHun.  CUHyc,
KOCMHYC, TAQHIreHC U KOTAHIeHC YryoB o U - o
KombuHnpoBaHHOE 3aHATHNE 4
Tema 3.3 Copep>xaHue yyebHoro matepunana
TpuroHomeTpudeckn | ObnacTb onpepeneHns " MHO>XeCTBO 3Ha4YeHunn
e dyHKLUN, NX | TOPUrOHOMETPUYEeCKUX  (PyHKUMKN.  YHYETHOCTb, HEYETHOCTb,
CBOWCTBA U rpaduKn | NepnoanyHoCTb TPUrOHOMETpPUYECKUX GyHKun. CBONCTBaA U
rpaduknm yHKUMM y = COS X, ¥ = sin X, ¥y = tg X, y = ctg x.
CxaTne wun pacTaxeHue rpapukoB TPUTOHOMETPUYECKUX
dyHKLNRA.
Mpeobpa3zoBaHue rpanKoB TPUFOHOMETPUYECKUX PYHKLNN
KombuHnpoBaHHOE 3aHATHE 6

Tema 3.4 Ob6paTHble

Copep»xaHue y4yebHoro matepmana
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TpuroHomeTpunyeckn | ObpaTHble TpuUroHoMeTpuyeckne QyHKUMKU. WX CBONCTBa W
e PyHKUnmn rpacukm.
KoMbunHnpoBaHHOE 3aHATME 4
Tema 3.5 CoaepxxaHue yyebHoro matepunana
TpuroHoMeTpmn4yeckn | YpaBHeHME COS X = a. YpaBHeHMe sin X = a. YpaBHeHue tg x = a,
e ypaBHeHUA mictg x = a. PeweHne TPUrOHOMETPUYECKUX YpPaBHEHUN
HepaBeHCTBa OCHOBHbIX TUMNOB: npocrtenwmne TpUroHoMeTpu4eckune
ypaBHeHMs, cBogsdlWMecs K  KBaApaTHbIM.,  pellaemMble
pa3/I0oXKeHNEeM Ha MHOXXWUTeNn, O4HOPOAHbIE.
MpocTenwine TpUroHOMeTpmnYeCKne HepaBeHCTBaA
KoMbunHnpoBaHHOE 3aHATME 6
Tema 3.6 PeweHne | CogepxaHune y4yebHoro matepunana
3ajad. OcHosbl | Npeobpa3oBaHne TPUrOHOMETPUYECKUX BbipakeHun. PelwieHune
TPUrOHOMETPUMN. TPUTOHOMETPUYECKUX YPaBHEHNN N HEPABEHCTB B TOM 4HuC/e C
TpuUroHoMeTpn4eckn | NCnosib30BaHMEM CBONCTB PYHKLUN
e (pyHKUMKN KombuHnpoBaHHOE 3aHATHE.
KoHTposibHasA paboTa 2
Paspen 4. 50
MpoussopoHasn [
nepBoobOpa3Han
dYyHKUUN
Tema 4.1 TloHAaTume | Copgep)xaHune y4yebHoro matepunana
NPOMN3BOAHOMN. MpupaweHne aprymeHTa. [lpupaweHne QyHKUUN. 3agaywu, OK 01, OK 03, OK
®opmMynbl U NpaBuUia | npuBoAsALlIMEe K  MNOHATUIO  Npou3sogHon. OnpepeneHue 04, OK 06, OK 07
AnddepeHUnpoBaHN | NPON3BOAHON. ANrOpUTM OTbICKaHUSA Mpou3BoaHon. Popmyibl MNK...
A AndppepeHunposaHud. Npasuna gndpgepeHuUnpoBaHna
KombuHnpoBaHHOE 3aHATHE 8

Tema 4.2 lNoHATHME O
HenpepbIBHOCTU
PyHKLMN. MeTon

Copep>xaHue yyebHoro matepuana

NoHATMe HenpepbiBHOW (QYHKLUN.
hyHKLNN. CBAa3b Mexnay

CsBoncTBa HenpepbIBHOW
HenpepbIBHOCTbLIO n
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WHTepBasioB AndppepeHUNpyeMoCcTbio PYHKLNN B TOYKe. AJITOPUTM peLleHuns
HepaBeHCTB MeTOL0M NHTEpPBaJ1OB
KoMbuHMpoBaHHOE 3aHATUE

Tema 4.3 CoaepxxaHue yyebHoro matepunana

feomeTpuyeckmn u
Pn3nN4HECKM  CMbICA

FeoMeTpMYECKUA CMbICAT MNPOU3BOOHOWN (PYHKLUM - YIJI0BOW
KOI(hPMUMEHT KacaTesibHOM K rpaduky QYHKUUN B TOYKeE.

NPOn3BOLAHOMN YpaBHeHMe KacaTesbHONM K rpaduky GQyHKUUN. ANropuTMm
COCTaBJIeHUs YypaBHEHUS KacaTeNbHOM K rpaduky QyHKUun
y="f(x)

KoMbunHnpoBaHHOE 3aHATME

Tema 4.4 | Copep>xaHue y4yebHoro maTtepmnana

MOHOTOHHOCTb Bo3pacTaHune " ybbiBaHMe PyHKLNN, COOTBETCTBUE

PyHKUMN. To4ykn | BO3paCTaHma M  ybbiBaHUA (QYHKUMN 3HaKy MNpPOWU3BOLHOWN.

3KCTpemMyMa 3afjaynm Ha MaAaKCUMyM N MUHUMYM. ANFOPUTM uUCCenoBaHUS
PYyHKUMN 1 MOCTPOEHNA ee rpadurka C NOMOLLbIO NPOU3BOLHON
KombuHnpoBaHHOE 3aHATHE

Tema 4.5 | Copep>xaHue y4yebHoro maTtepmnana

WccnepoBaHue

. NccnepoBaHne QYHKUMN Ha MOHOTOHHOCTb W TMOCTpPOEeHue

PyHKLNN n
rpapukos

nocTpoeHue
KombuHnpoBaHHOE 3aHATHNE

rpamkoB

Tema 4.6 | Cooep>xaHune yyebHoro maTtepuana

Haunbonbliee 1 | HaxoxxgeHme Haubonbwero U“  HauWMeHbLUero 3Ha4YeHuwn

HanMeHblUee dyHKUMIA, NOCTpoeHne rpacmnkoB C NCMOSIb30BaHMEM annapaTa

3HaYeHns PyHKUNN

MaTeMaTU4YeCKOro aHaJin3a

KOM6I/IHI/IpOBaHHoe 3aHATHne

Tema 4.7
HaxoxpgeHue
ONTUMasbHOIo
pe3ynbTaTa C
MOMOLLbIO

MpocgeccnoHanbHO-opUeHTUPOBaHHOE
(comep>kaHue npukKknagHoro Mogyns)

conep>xaHue

HanmeHbliee n Hanbonbllee 3HaYeHne PYHKUMN

lMpakTn4yeckoe 3aHATHE
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NPON3BOLAHOMN B

NPaKTUYECKNX

3afavax

Tema 4.8 | Conep>xaHue y4yebHoro maTtepunana

MepBoobpa3Has O3HakoMieHne C NOHATMEM MHTerpana u nepsoobpasHonm gns
pyHKUmKn.  TpaBuna | pyHkunm y=f(x). PelueHne 3aga4y Ha cBa3b nepBoobpasHom n ee
HaxoXaeHns NPOVU3BOAHOW, BblYMCAeHWe nepsBoobpa3HoOM A9 AaHHOWN

nepBoobpas3HbIX

pyHKuMKn. Tabnnua dopmMmyn ona HaxoxaeHns nepsoobpasHbiX.
N3y4yeHne npasuna Bbl4nCieHUs nepsoobpasHom

KombuHnpoBaHHOE 3aHATHE 4
Tema 4.9 MMnowapnb | ConepxaHue y4ebHoro maTtepmnana
KPUBOJIMHEWNHOMN 3agayun, npmBogsLme K NMOHATUIO ONpeaeneHHOro nHTerpana -
Tpaneunn. dopMmysa | 0 BbIYHUCNAEHUN MIOWAAN KPUBOJMHENHOW Tpaneuun. MNoHaTue
HbloToHa - JlenbHunua | onpenenéHHoro nHTerpana. [eomMeTpuyeckmim n pusnyecknin
CMbIC/T onpenefsieHHoOro wuHrterpana. ®dopmyna HblOTOHa -
NenbHunua.
PelleHne 3apmay Ha NMpUMeHeHWe UHTerpasna gjs BblYUCNEeHUS
dpur3nYecKnx BeSIMYUH 1 niaoLanen
KombuHnpoBaHHOE 3aHATHNE 4
Tema 4.10 PeweHune | CoagepxaHune yyebHoro matepunana
3agad. [lpou3sBogHasa | PopMynbl M npaBuia aunddepeHumposaHnda. WccneposaHue
n nepsoobpas3Has | pyHKUMI C noMoulbd  npou3BogHon. Haunbonbuiee wu
DyHKLMN. HanMeHbLlUee 3Ha4YeHUa PYHKLUN.
BbluncneHune nepsoobpasHon. NMpumeHeHne nepsoobpasHom
KombuHnpoBaHHOE 3aHATHNE
KoHTponbHasa paboTa 2
Paspen 5. 34 OK 01, OK 04,
MHOrorpaHHUKu OK 06, OK 07
Tena BpawieHus MNK...
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Tema 5.1 [lpusma,
napannenenuvneg,
Kyb, nupamuga n unx
ceyeHuns

Coaep)xaHue y4yebHoro matepmana

Mpun3sma (HakNOHHasA, npaMas, npaBuiibHasl) U €€ 3/1eMEHTHI.
Mapannenenunnep. CesouncTBa MPSAMOYroJibHOro
napannenenunega. Ky6. [Mupammga w©n e€é 31€MEHTHI.
lMpaBnnbHaa Nupammnpa

KoMbunHnpoBaHHOE 3aHATUE

Tema 5.2 | Conep>xxaHne yyebHoro matepumana
MpaBusibHbIE Mnowanb  NOBEPXHOCTHU MHOIOrpaHHUKOB. MpocTenwne
MHOIOrpaHHUKWN B | KOMOMHaUMM  MHOrOrpaHHMKOB.  BblYuCneHne  371eMeHTOB
XKU3HU NPOCTPaHCTBEHHbIX  uryp (pébpa, AOmaroHanu, yribol).
MNpaBuibHbIE MHOrOrPaHHUKN
KombuHnpoBaHHOE 3aHATHE
Tema 5.3 MNMpodcgeccmoHanbHO-OpMeHTUpPOBaHHOE cogep>xaHue
UnnunHap, KOHYC, | (comep>xaHne npuMKaagHoro Moaysis)

Wwap n nx ce4eHnm4

LUunnHap, KoHyc, chepa n wap. OCHOBHble CBOWCTBaA MPSAMOro
KPYroBoro unnnHapa, npsAMoro KPYyroBoro KOHYcCa.
N306paxeHne Ten BpalwleHuss Ha NaockocTwu. lMpencTtaBneHmne
06 yce4yéHHOM KoOHyce. Ce4yeHus KOHyca (mapannenbHoe
OCHOBaHMIO W npoxojsliee 4Yepe3 BepluUHy), Ce4vYeHus
unnmHgpa (napannenbHo U NeprneHauKYNSapHO 0CU), CeYeHUsX
Wwapa. Pa3BépTKa LnaMHApa U KOHyca

MpakTn4yeckoe 3aHATHE

Tema 5.4 O6bembl u
naowaamn
MOBEPXHOCTEN Ten

Cogep)xaHue y4yebHoro matepmana

ObbvemM npaMoyrosibHoro napasanenenvnena. 06bem Kyba.
Ob6bembl NpAMoOr NpuU3Mbl U LUMAMHAPa. O6beMbl NupaMuabl w
KOHyca. O6bem Lwapa

KOM6I/|HI/IpOBaHHoe 3aHATHne

Tema 5.5 T[lpumepsbl
CUMMETPUN B
npodgeccun

MpoceccnoHanbHO-opueHTUPOBaHHOE
(comep>kaHue npukaagHoro Mogyns)

cogep>xaHue

MoHATMEe 0 cMMMeTpunM B NPOCTPaAHCTBE (LI,eHTpaJ'IbHaFI, oceBad,
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3epKasibHas).

Ob6obuieHe npeacTaBsieHUA O MNPaABWUIIbHbIX MHOrOrpaHHUKax
(TeTpasnp, ky6, okTasap, oogekasap, MKOCas3ap).

Mpumepbl cumMmeTpuin B npodeccmu

lMpakTn4yeckoe 3aHATHE 4
Tema 5.6 PeweHune | CopepxaHune yyebHoro matepunana
3afa. Ob6beMbl M MAOWAAN MOBEPXHOCTW MHOFOrPaHHWKOB U Tes
MHororpaHHuKmM " BpaLLeHUs
T€Nla BpallileHns KoMBUHMpPOBaHHOE 3aHATME 4
KoHTposibHasa paboTa 2
Paspen 6. CteneHm 42 OK 01, OK 02, OK
7] KOPHM. 03, OK 05, OK 07
CteneHHas, NnK...
nokKasaTesibHas M
norapudmMmuyeckas
bYyHKUUMN
Tema 6.1 CteneHHas | Cogep)xaHune y4yebHoro matepunana
hyHKUMS, ee | [loHATMe KOpPHS N-OM CTeneHn n3 LOeNCTBUTENIbHOro 4ucna.
CBOWCTBA. OYyHKUMM y=4x WX cBONCTBa u rpadukn. CBONCTBA KOPHS N-0i
MpeobpasoBaHuve cTeneHu. NpeobpasoBaHne nppaLmoHaabHbIX BbipaKeHUi
BbIpaXkKeHnI C | KombuHmnpoBaHHOE 3aHATHNE 4
KOPHAMU Nn-own
cTeneHwu
Tema 6.2 CsowncTtBa | CogepxaHue y4ebHoro maTtepunana
cTerneHwu c | MoHATWe cTeneHu C pauuoHasbHbIM Noka3aTenem. CTeneHHble
pauUnOHaNIbHbIM N | PYyHKLUN, X CBONCTBA N rpadpnkmn
NEeNCTBUTESIbHbIM KombrnHmnpoBaHHOe 3aHATUE 6
nokasaTtenamu

Tema 6.3 PeweHne
NppaLmoHasbHbIX

Copep»xaHue y4yebHoro matepmana

PaBHOCU/IbBHOCTb MpPPaLMVOHANbHbIX YpaBHEHU. MeToabl UX
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ypaBHEHUN

peLleHns

KoMbunHnpoBaHHOE 3aHATUE

Tema 6.4
[Moka3saTenbHad
dyHKUNMS, ee
CBOWCTBaA.
[Moka3aTenbHble
YypaBHEHUSA "
HepaBeHCTBa

Coaep)xaHue y4yebHoro matepmana

CTeneHb C NpPOW3BOJIbHLIM [OENCTBUTEJIbHbIM MNOKa3aTeseM.
OnpepeneHne rnoka3aTeNlbHOW QYHKLUMN W ee CBOWCTBA.
3HaKOMCTBO C TrMpUMeHeHMeM noka3aTeslbHOW  (PYHKLUUN.
PelwleHne nokasaTesibHbIX ypaBHEHUA MeTOAOM YpaBHUBAHUA
nokasaTtenew, MeTOAOM BBeOEeHUA HOBOW MNepeMeHHOWN,
PyHKLUMNOHaNbHO-rpapnyecKknm MEeTOoLO0M. PeweHune
NnokKa3aTeJslbHbIX HEpPaBEHCTB

KoMbuHMpoBaHHOE 3aHATUE

Tema 6.5 Jlorapudcpm

Copep>xaHue y4yebHoro matepmana

yuncna. CeoncTtsa | Jlorapucm  ymcna. CeonctBa  norapucgpmoB.  Onepauus
norapmngmos norapumMmupoBaHus

KombuHnpoBaHHOE 3aHATHE
Tema 6.6 | Conep>xaHue y4yebHoro matepmana
Jlorapupmunyeckas NorapugpmMmuyeckas QyHKUMA ©n ee cBoucTea. [loHATMe
dyHKLUNS, ee | norapmdmMuyeckoro ypasHeHus. Onepaums MOTEHLUUPOBAHUA.
CBOWCTBA. TpW OCHOBHbIX MeToZa peLleHUs norapnpmMnyeckmnx ypaBHeHUn:
Jlorapupmunyeckme PpyHKUMOHaNbHO-rpau4ecknin, MeTon NoTEeHUNPOBaHNSA, MeTo[,
ypaBHeHUA, BBeJEeHNA HOBOW nepemMeHHoNn. Jlorapupmmyeckmne HepaBeHCTBa
HepaBeHCTBa KoMbnHupoBaHHOe 3aHATHE

Tema 6.7 Jlorapudmbl
B MPMpPOLE N TEXHUKE

MpoceccmoHanbHO-opUEeHTUPOBaHHOE
(comep>kaHue npukKknagHoro Mogyns)

conep>xaHue

MpnmeHeHne norapudma. Jlorapupmuyeckaa cnumpanb B
npupopne. Ee MmaTemMaTmnyeckmne cBONCTBa

MpakTn4yeckoe 3aHATHE

Tema 6.8 PeweHne
3a4au. CTteneHHas,
noka3aTesibHa“ 7]

Cogep>xaHue y4yebHoro matepmana

CTeneHHasl, nokasaTesbHas W Jiorapupmmyeckas GQYHKLNN.
PellieHne ypaBHEHUN
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norapugmunyeckas KoMbunHnpoBaHHOE 3aHATUE
byHKL NN KoHTposibHas paboTa 2
Paspen 7. 32
dneMeHTbl Teopum
BEpPOATHOCTEM 7]
MaTeMaTUu4ecKom
CTaTUCTUKMU
Tema 7.1 CobbiTne, | Conep>xaHue y4ebHoro maTtepumnana
BEPOATHOCTb CoBMeCTHble N  HecoBMeCTHble cobbiTua. Teopembl O
cobbiTna. CrioXKeHne | BEpOATHOCTM  CyMMbl  COBbITUI. YC/IOBHAast BEPOSATHOCTb.
n YMHOXeHWe | 3aBUCUMbIE U He3aBUCMMble CObbITUA. TeopeMbl 0 BEPOATHOCTM
BEPOATHOCTEN nponsseneHns codbiTnm
KombuHnpoBaHHOE 3aHATHE 8
Tema 7.2 | MpogeccnoHanbHO-OPHEHTUPOBaHHOE cooep>xaHue
BepoATHOCTb B | (comep>xaHune npukaagHoro Moayns) OK 02 OK 03. OK
npodeccnoHasnbHbIX | OTHOCUTENbHAA YacToTa CobbITNS, CBONCTBO ee YCTOMYMBOCTMU. ’ 05 '
3ajavax CtaTucrtunydeckoe onpepesieHne BEPOATHOCTM. OueHka MK
BEPOATHOCTUN COObITUS
MpakTn4eckoe 3aHATHNE 8
Tema 7.3 | Copep>xaHue y4yebHoro matepunana
OnckpeTHas Buabl  cnydalHbIX  BenunduH. OnpepeneHve  OUCKPETHOU
cnyyYyanHas CNy4YalHOW BeNINYUHbLI. 3aKOH pacnpeneneHns AUCKPEeTHOMN
BeJIYMHA, 3aKOH ee | CJly4alHOW BeNNYnHbL. Ee YncnoBble XapakTepPUCTUKMN
pacnpeneneHus KoMbunHupoBaHHOE 3aHATUE 8
Tema 7.4 3apaym | CopgepxaHue y4yebHoro matepunana
MaTeMaTU4eCcKoun MepBnyHasa obpaboTka CTAaTUCTUYECKUX JaHHbIX. Yucnosble
CTAaTUCTUKMN. XapakTepuctmkm  (cpenHee  apudmMmeTmyeckoe, MefuaHa,
pasMax, pgucnepcusa). Pabota ¢ Tabnuuamu, rpadpukamu,
anarpamMmmamm
KombuHnpoBaHHOE 3aHATHE 6
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Tema 7.5 32nemeHTbl | Buabl cobbiTUN, BEPOATHOCTb  cObbITMN. CrnoxeHne w©
Teopuu YMHOXEeHNe BepoATHOoCTen. JuckpeTHas ciy4anHas BeJIMYMHA,
BepoATHOCTEN M | 3aKOH ee pacnpeneneHuns. 3afa4u MaTeMaTN4YeCKON
MaTeMaTu4eCcKomn CTAaTUCTUKN.

CTAaTUCTUKN KoHTposibHasa paboTa 2
MpomMeXXyTo4yHasa atrecTauuma (3K3ameH)

Bcero: | 232

o Kaxgovi Teme OnMUCbIBAETCA coAepXXaHue y4ebHoro martepuasa (B ANAAKTUYECKUX eanHULax), HauMeHoBaHWs HeobxoanMbixX
71a60paToOPHbIX, MPAaKTUYECKNX U MHbIX 3aHATUN. OBbEeM YacoB orpeaesaeTCs Mo KaXx4ouv nosvuynm ctonbua 3.
*[pogpeccrnoHaslbHO-OPUEHTUPOBAHHOE coAepxaHne MOXXET bbiTb pacripeaesieHo rno pasgesiam (Temam) i CKOHUEHTPUPOBAHO B

pasaese npl/lKﬂa,ﬂHOIZ Mo4yJlb, @ TakK>XXe pealin3dyeTcs rnocpeCrtBoOM peLeHUA NpaKTUuKoO-OpneHTNpPOBaHHbIX 3alad B TEMaAaTUHECKNX
MoAyJiAax
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3. YcnoBusa peanusauum nporpaMmmbl obuieobpasoBaTesibHOM
OAUCUMUMNJIUHDI

3.1. Onsa peanusauum nporpaMmbl GUCLUNJINHBbI O,0JIDKHbI ObITb
npenycMoTpeHbl cneaylouime cneyumansbHblie NOMELLEeHUA:
Peannsaumns nporpamMmmbl ANCLUMAUHBLI TpebyeT Hannyma y4ebHoro
KabnHeTa MaTeMaTUKW.

ObopynoBaHue y4ebHoro KkabumHeTa:

nocafoyHblie MecTa Mo KonmyecTsy obyyvarowmxcs;

paboyee mecTo NpenogasaTens;

KOMNNEeKT y4yebHo-HarnsaaHbix nocobum;

KOMMJIEKT 3JIEKTPOHHbIX BUOEOMAaTEpPNasos.;

3afaHnNA 0N KOHTPOJIbHbIX paboT,;

NPo¢eCcCMOHaIbHO OPUEHTUPOBAHHbIE 3aaHNS;

MaTepuasbl 3K3aMeHa.

TexHun4yeckune cpeacTea obyyeHus:

- MEepCOoHasIbHbIN KOMMbIOTEP C JIMUEH3UNOHHBIM MPOrpPaMMHbIM
obecneyeHnewm;

- MPOEKTOP C SKPAHOM.

3.2. UucpopmauuoHHoe obecneyeHue peasim3auum NporpamMmmbl

1. [Ona peanmsaumm nporpamMmmbl OMBANOTEYHBLIN  OHL
obpa3oBaTesibHOW oOpraHusauum [O0JDKEeH UMeTb nedvaTHble Wn/unm
3/1eKTPOHHblIEe obpa3oBaTesibHble U WHGMOPMaUWOHHbIE pecypChl,
peKOMeHOOBaHHble OJ19  WUCNoJib30BaHUsA B obpa3oBaTesibHOM
npouecce, He CTapLe nNATN 1eT C MOMeHTa U34aHuA.

2. PekomeHaoyeMble ne4daTHble W3OaHWUA MO peanusauynn
obwieobpasoBaTeslbHOW ONCUNNNINHDI npeacTaB/ieHbl B
MeTOoONYEeCKUX peKoMeHOaunsax no opraHnsaymm obyyveHuns.
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4. KOHTpPOsb U OUEHKA pe3yJ/ibTaTOB OCBOEHUA
obLweobpasoBaTesibHON AUCLUMNJINHDI

KoHTpoOJb " OoueHKa pe3ysbTaToB 0OCBOEHUSA
obwieobpa3zoBaTenlbHOW ONCUNNINHBI pacKpbIBalOTCA Yyepes
ANCUMNAMHapPHbIE pe3yNbTaTbl, HanpaBsieHHble Ha (OPMMPOBaHME
obwmx n npoceccnoHasbHbiIX KOMNETEHUMA NO pa3fgenam M TeMaMm
cogep>XaHusa y4ebHoro matepuana.

Oobwan/ Paspen/Tema TN OULEeHOYHbIX
npocgeccuoHanbHan MeponpuaTus
KOMMNneTeHuus
OK 01. BeibupaTtb cnocobbl | P 1, Tema 1.1, 1.2, 1.3 | TecTupoBaHune
pelwleHnsa 3aaaud M-o/c>, 1.4. YCTHbIN onpoc
npodeccnoHabHOM P 2, Tembl 2.1, 2.2,| MaTemMaTn4eCckumn
OeaTeNbHOCTH 2.3, 2.4, 2.5, 2.6| OUKTaHT
NMPUMEHUTENbHO K M-o/c, 2.7 NWHonBugyanbHas
pa3/sINYHbIM KOHTEKCTaM P 3, Tembl 3.1, 3.2, | camMocToATesIbHas
3.3,3.4,35, 3.6 paboTa
P 4, Tembl 4.1, 4.2, | lNpencrtasnieHune
4.3, 4.4, 4.5, 4.6, 4.7 | pe3ynbTaToBs

M-o/c, 4.8, 4.9, 4.10
P5, Temnbl 5.1, 5.2,
5.3 M-o/c, 5.4, 5.5,
5.6

P 6, Temnl 6.1, 6.2,
6.3,6.4,6.5,6.6, 6.7
M-o/c, 6.8

npakTn4Yecknx paboT
3awunTa TBOPYECKUX
paboT

3awmTa
NHONBUAYASIbHbIX
NMPOEKTOB
KoHTponbHasg paboTa
BbinosHeHMe 3agaHum
Ha dK3aMeHe

OK 02. icnonb3oBaThb
COBpPEeMeHHble cpencTBa
rMoncka, aHasamsa u
MHTepnpeTauun
MHopMaumnmn, n
NMHPOPMaLUNOHHbIe
TexHonoruu ons
BbIMOJIHEHNSA 3a4a4
npodeccnoHanbHOM
DedaATeNbHOCTH

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

P 3, Tembl 3.1, 3.2,
3.3,3.4,63.5,3.6

P 6, Temnbl 6.1, 6.2,
6.3, 6.4,6.5, 6.6, 6.7
M-o/c, 6.8

P7, Tembl 7.1, 7.2 T-
o/c, 7.3,7.4

TecTnpoBaHue
YCTHbIN onpoc
MaTeMaTun4eckumm
ONKTaHT
NWHaonBupyanbHas
camMmocToATesIbHas
paboTa
MpencrtasneHue
pe3ynbTaToB
npakTnyecknx paboTt
3almTa TBOPHYECKUX
paboT

* MpogheccroHaibHOe-0PUEHTMPOBAHHOE CoepXKaHme
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3awunTa
NHONBUAYASIbHbIX
MPOEKTOB
KoHTponbHas paboTa
BbinonHeHmne 3agaHnn
Ha 3K3aMeHe

OK 03. NnaHupoBaTb "
peann3oBbiBaTb
cobcTBeHHOE
npogeccnoHasbHoOEe "
JINYHOCTHOE pa3BuTMeE,
npeanpuHMMaTeNbCKYIO
neaTenbHOCTb B
npodeccnoHanbHOM
cepe, NCNoNb30BaTb
3HaHUA No PUHAHCOBOWN
rPAMOTHOCTU B pPa3JINyHbIX
XKU3HEHHbIX CUTYaLNAX

P1, Tema 1.1, 1.2, 1.3

M-o/c, 1.4.

P 2, Tembl 2.1, 2.2,
2.3, 2.4, 25, 2.6
Mn-o/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
M-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
M-o/c, 6.8

P7, Temnbl 7.1, 7.2 T-
o/c, 7.3, 7.4

TecTnpoBaHue
YCTHbIN onpoc
MaTemaTun4eckunmn
ONKTaHT
NWHonBupyanbHas
camocToaTesibHas
paboTa
MpencrasneHue
pe3ynbTaToB
npakTnyecknx pabort
3almTa TBOpPYECKUX
paboT

3awmTa
MHOVUBUAYANbHbIX
MPOEKTOB
KoHTponbHas paboTa
BbinonHeHWe 3agaHumn
Ha 3K3amMeHe

OK 04. 2¢ppekTnBHO
B3aMMOOEeNCTBOBATb U
paboTaTb B KOJIJIEKTUBE U
KOMaHae

P1, Tema 1.1, 1.2, 1.3

M-o/c, 1.4.

P 2, Tembl 2.1, 2.2,
2.3, 24, 25, 2.6
M-o/c, 2.7

P 3, Tembl 3.1, 3.2,
3.3,3.4,635, 3.6

P 4, Tembl 4.1, 4.2,

4.3, 4.4, 4.5, 4.6, 4.7
Mn-o/c, 4.8, 4.9, 4.10
P5, Temnbl 5.1, 5.2,
5.3M-0/c,5.4,5.5,5.6

TecTupoBaHue
YCTHbIN onpoc
MaTemaTudeckunmn
ONKTaHT
NWHanBupyanbHasd
camocToaTesibHag
paboTa
[MpencrtasneHue
pe3ynbTaToB
npakTnyYecknx paboT
3almnTa TBOPYECKUX
paboT

3awmnTa
MHOVNBUAYAbHbIX
MPOEeKTOB
KoHTponbHaga paboTa
BbinonHeHmne 3agaHunn
Ha dK3aMeHe

OK 05. OcyuwecTtBndaTb
YCTHYIO N MUCbMEHHYIO
KOMMYHUKaLNIO Ha

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

P 3, Tembl 3.1, 3.2,

TecTnpoBaHume
YCTHbIN onpoc
MaTeMaTu4eckumn
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rocyfapCTBEHHOM fA3blKe
Poccnmnckon ®epepaunm c
y4yeToMm ocobeHHoCTeNn
COLMaNbHOIo "
KYJIbTYPHOIO KOHTEKCTa

3.3,34, 3.5, 3.6

P 6, Temnbl 6.1, 6.2,
6.3,6.4,6.5, 6.6, 6.7
M-o/c, 6.8

P7, Temnbl 7.1, 7.2 M-
o/c,7.3,7.4

OVKTaHT
NWHanBupyanbHasd
camocTosaTesIbHasd
paboTa
[MpencrtasneHue
pe3ynbTaToB
npakTnyYecknx paboT
3awmTa TBOPYECKMX
paboT

3awmnTa
NHONBUAYASIbHbIX
MPOEeKTOB
KoHTponbHaga paboTa
BbinonHeHMe 3agaHnmn
Ha dK3aMeHe

OK 06. lNposasnaTtb
rpa>kKaaHCKo-
MaTPUOTUYHECKYIO
no3unyutio,
OEMOHCTPUPOBaTb
OCO3HAaHHOEe NnoBefeHme Ha
OCHOBE TPaAMLMOHHbIX
obLevyenoBevyeckmnx
LLeHHOCTeW, B TOM 4uncne c
y4eTOM rapMoHm3aumnm
Me>XHaLUMOHabHbIX U
MeXXPesINrno3HbIX
OTHOLLEHWU, NPUMEHATb
CTaHJapThl
AHTUKOPPYMNLUOHHOIO
rnosBefeHuns

P1 Tema 1.1, 1.2, 1.3
M-o/c, 1.4.
P 4, Tembl 4.1, 4.2,

4.3, 4.4, 4.5, 4.6, 4.7
M-o/c, 4.8, 4.9, 4.10
P5, Temnbl 5.1, 5.2,
5.3M-0/c,5.4,5.5,5.6

TecTnpoBaHume
YCTHbIN onpoc
MaTeMaTun4eckmnmn
ONKTaHT
NWHaonBupyanbHasd
camMmocToATesIbHas
paboTa
MpencrtasneHue
pe3ysnbTaToB
npakTnyecknx paboTt
3almTa TBOpPYECKUX
paboT

3awunTa
MHOMBUAOYaNbHbIX
MPOEeKTOB
KoHTponbHas paboTa
BbinosnHeHMe 3aaaHnin
Ha 3K3aMeHe

OK 07. CopencrsoBaTb
COXpPaHEeHUI0 OKpy>KatouLen
cpensbl,
pecypcocbepexxeHuto,
NPUMEHATb 3HaHUs 06
N3MEeHeHUn KanmaTa,
npuHUMNbl 6epe>xxnmBoro
npon3BOACTBA,
3(hhekTUBHO fEeNcTBOBaTb
B Ype3BblYaMHbIX
CUTyaumnsax

P 2, Tembl 2.1, 2.2,
2.3, 24, 25, 26
M-o/c, 2.7

P 4, Tembl 4.1, 4.2,

4.3, 4.4, 4.5, 4.6, 4.7
M-o/c, 4.8, 4.9, 4.10
P5, Temnbl 5.1, 5.2,
5.3M-0/c,5.4,5.5,5.6
P 6, Temnbl 6.1, 6.2,
6.3,6.4,6.5, 6.6, 6.7
M-o/c, 6.8

TecTnpoBaHume
YCTHbIN onpoc
MaTemaTunieckunmn
ONKTaHT
NWHonenpyanbHas
camocToaTesibHas
paboTa
MpenoctasneHue
pe3ynbTaToB
npakTnyecknx pabort
3awunTa TBOPYECKUX
paboT
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3awunTa
NHONBUAYASIbHbIX
MPOEKTOB
KoHTponbHas paboTa
BbimonHeHne 3agaHuni
Ha 3K3aMeHe

nKe...

® MK yka3biBatoTcsa B cooTBeTCcTBUM C PIOC CMNO peannsyemon npogeccnm / cneymanbHOCTU
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