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Mpodunb — NccnegoBaHune onepauni n cucteMHbli aHanms (gns Habopa 2019)

dopma 0byyeHnsa ovHas



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

nony4eHve 6a3oBbiX 3HaHWIN 1 POPMUPOBAHME OCHOBHbIX HABbLIKOB MO METOAaM UCCefoBaHus
onepauui, Heo6XoaUMbIX ANst peleHns 3aaa4, BOSHMKAOLWMX B NPaKTUYECKOWN AeATEeNbHOCTU.

3apaym nsyyeHus aMCUMNnHbI

* paccMmoTpeHne 6a30BbIX 3HaHMIA B 06NacTn nccnegoBaHns onepaumi;

* O3HaKOMIeHMe ¢ hopMarnbHbIMU MOAENAMN U MeTogaMmn B o6nacTu nccnegoBaHms
ornepauuu;

* pa3BMTME CNOCOBHOCTM MCMOSb30BaTh M adanTMpoBaTb CyLLECTBYOLWME MaTeMaTU4eckne
MeToabl B 0611acTu nccnegoBaHns onepauuin ang paspaboTky 1 peanvsaumm anroputmMoB
peLleHns NpuKknagHbIX 3agav;

* cogencTeme opMMPOBAHMIO TOTOBHOCTU OCBanBaTh U UCMOMb30BaTh HOBbIE
MatemaTu4eckme MeTodbl UCCreaoBaHMs U HOBble MaTeMaTnyeckne moaenu B obnactu
nccrnegoBaHms onepauuin.

1.2. MecTo aucuunnuHbl (Moayns) B cTpyktype Ol

Mecto kypca «WccnepoBaHue onepauui» cpegu Apyrux AWCUMMNMH Onpefensietcs ero
BaXKHOCTbIO ANl oboralweHnss Hayku TOYHbIMM MeTogamMu  KONMMYECTBEHHOIO aHanmaa,
CMOCOOCTBYHOLIMMKN ee Nepexoay Ha HOBYHD, Gornee BLICOKYH CTyneHb. 3agadn uccnegoBaHue
onepauuii HaxoAsT NPUMEHeHWe B pas3nn4YHbIX obnacTax 4YenoBeyeckor AesTeNnbHOCTW, fae
Heobxoaum BbIOOP OZHOrO M3 BO3MOXHbIX 00pasoB [encTBui (MporpamMm  LENCTBUN),
HanpuMMep, Mpu peweHMn npobrnem ynpaBneHus W MAaHMPOBaHUS MPOU3BOACTBEHHbIX
npoLeccoB, B MNPOEKTUPOBAHUM W MNEPCNEKTUBHOM MNITAHMPOBaHUW, B BOEHHOM [fere,
obpasoBaHuUN 1 T.4. OTN 06CTOATENBLCTBA BbLIABUralOT MOBLILIEHHbIE TPEOOBAHUA K KAvyeCTBY
NnoAroTOBKM CTYAEHTOB, KOTOPbIE AOMKHbI BNaAeTb HOBELUNMU OOCTVXKEHMUSIMU HAyK U YMETD,
nucnonb3ysi Ux doraTbli apceHan MeTodoB, HaXOAUTb caMble 3(hdEKTMBHbBIE yNpaBneHYeckue
peLueHus.

1.3. O6bemM ancumnnuHbl (Moaynsa) ¢ ykazaHueM Tpy[oeMKOCTU BCeX BUAOB
y4yebOHoM paboThbl

Obwaga TpyaAoeMKOCTb ANCUUMNNHBI (MOAYNs) cocTaBnseT 4 3a4eTHbIX(blie) eauHnL(bl), 144
4Yacos.

OuHas copma

Pacn peneneHne no cemecTtpam

Buabl 3aHATUI 7 Bcero yacos
cemecTp

O6Lwas TpyaoemMKoCTb 144
AyOuTOpHbIE 3aHATUS, B 51 51
T.u.
nekumoHHsle (J1K) 17 17
npakTuyeckune
(cemurapckue) (M3, C3) 34 34
nabopaTtopHsle (J1P) 0 0
CawmocTosaTenbHas 57 57

paboTta ctygeHtoB (CPC)




dopma NpoMeEXKYTOUHOW
aTTectaumm B cemecTpe

JKk3ameH

36

KypcoBasi pabota
(kypcoBow npoekT) (KP,
KIT)

2. NepeyeHb NNaHMpyeMbIX pe3ynbLTaToB 00y4YeHUsi MO AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOeHUS o6pa3oBaTeribHOM NpPorpaMmbI

MnaHnMpyeMble pesynbTaTbl OCBOEHUS 06pa3oBaTeNbHON NporpaMmbl

lMnaHupyemble
pesynbTaTbl 00y4eHust
no AncumnimHe

Koa n HaumeHoBaHue
KOMMNeTeHUMmn

MHavkaTopbl JOCTUXEHUST KOMMIETEHLUN,

dhopmupyemble B pamKkax OUCLMNIVHBI

OeckpunTopsbl:
3HaHWs, YMEHUS,
HaBbIKW U (MNK) ONbIT
AEeATENbHOCTU

YK-2. CnocobeH
onpenensTb Kpyr 3agay B
pamMKax NocTaBfieHHON
uenu u BblbupaTtb
onTUMarbHble cnocodbl KX
pelleHuns, ncxoas u3
OENCTBYIOLLMX NPaBOBbIX
HOPM, MMEIOLLMXCSA
pecypcoB 1 orpaHnyYeHnn

YK-2.1. 3HaeT: topuanyeckme
OCHOBaHUWA AN NpeacTaBneHns n
ONUCaHWNs pe3ynbTaToB AeATENbHOCTY;
npaBOBbLle HOPMbI 41151 OLEHKN
pes3ynbTaToB pelleHus 3agay;
npaBoBble HOPMbI, NpeabaBAseMble K
crnocobam pelueHus

3HaTb: crnocobsbl
peLueHust
npodeccrnoHanbHbIX
3agady B obnactu
nccnegoBaHus
onepauun, ncxogs
N3 UMeLLMXCS

pecypcoB u
npogeccrMoHanbHbIX 3agay, UCXoast U3 o

N orpaHvyeHuin
OEVCTBYHOLUX NPaBOBLIX HOPM, YMeTh:
NMEIOLLIMXCHA PeCcypCcoB 1 OrpaHNYeHunn '

t pecyp P Bnapets:
3HaTb:

YK-2.2. YmeeT: 060CHOBLIBaTb YMeTb: BbIOnpaTtb
npaBoBYyIO Lienecoobpas3HoCTb onTumarnbHble
MOMy4YeHHbIX pe3ynbTaToB; NPOBEPSATbL | CNOCOObI peLleHns
N aHanM3npoBaTb NPogeCcCUoHanbHyo | NpodeccnoHanbHbIX
OOKYMeHTaLuIo; BblABUraThb 3agad B obnacTtu
WHHOBALMOHHbIE NAEMN U nccnegoBaHns

HeCTaHOapTHbIEe NoAaxXoabl K UX
peann3auun B Lienax peannsaunm

onepauun, ncxogs
13 UMEILLMXCS

AeATenbHOCTU; aHann3npoBaTh pecypcos u
HOPMaTUBHYH JOKYMEHTaLMIO OorpaHnyeHnm
Bnapets:
YK-2.3. BnageeT: npaBoBbIMU 3HaTb:
HopMamu B obnacTtu, YMeTb:
COOTBETCTBYHOLLEN Bnapetb:
npodeccuoHanbHON OeATENbHOCTY; crnocobamu
npaBOBbLIMM HOPMaMK pa3paboTku peLleHus
TEXHUYECKOro 3agaHus NpoeKkTa, npodeccrnoHanbHbIX
npaBOBbLIMM HOPMaMK peanuaawmm 3agady B obnactum
npodubHON NpodeccuoHanbHon nccriegoBaHus

paboTbl; NPaBOBLIMU HOPMaMU
npoBeaeHns NpodeCCMOHaNbLHOro
obcyxaeHns pesynbTaToB
AesTenbHOCTH

onepauun, ncxogs
N3 MeroLLmxcs
pecypcos u
OrpaHnYeHnin




Orl1K-2. CnocobeH
ncnonb3oBaTh U
aganTupoBaTtb
cylecTByloLime
mMaTemaTuyeckme MeToabl U
CUCTEMBI
nporpaMMMpoBaHus ans
pa3paboTkM 1 peanusauum
anropuTMOB peLlEHUs!
NnpuKnagHbIX 3aaady

Or1K-2.1. 3HaeT: npuHuunbl otéopa
cpeam CyLLeCcTBYLWMNX

3HaTb: NPUHLUUNBI
otbopa cpeau
CYLLIECTBYHOLLMX
MaTemMaTU4eCKNX
MeToa0B, Hanbonee
noaxogsme ons

peLueHus
MaTeMaTU4ecKkux MeToaoB, Hanbonee .
KOHKPETHOMN
nogxogsuime aons peleHns .
< . npuKnagHon sagayn
KOHKPETHOWN NpUKNagHon 3agaydmn
B obnacTtu
nccnegoBaHms
onepauumn
YMmeTb:
Bnapets:
3HaThb:
YMmeTs:
aganTupoBaTb
OlK-2.2. YMmeeT: agantupoBaTtb A P
cyLLecTBylLIME
CyLLEeCTBYOLLME MaTeMaTU4eCKne
. MaTemaTun4eckme
MEeTOAbl ANSA PeLleHNst KOHKPETHON
4 MeToabl Ans
npuKnagHon 3agaydun, UCrnonb3oBaThb DELLIGHNS
OCHOBHbIE A3bIKM NPOrPamMMNPOBaHMS, .
KOHKPETHOMN
OCHOBHblE METOAbI pa3paboTkn <
nporpamm, ctaHgapTbl 0OpMNeHns npuknaaHon sanaim
e B obnacTtu
NporpaMMHON JOKYMEHTaLMM
nccnegoBaHus
onepauumn
Bnapets:
3HaThb:
YMmeTs:
Orl1K-2.3. BnapgeeT HaBblkaMiu BnapeTtb: HaBblkamm
MaTeMaTU4eCcKoro n 0O beKTHO- MaTemMaTU4eCcKoro
OPWEHTMPOBAHHOIO nporpamMmmMmpoBaHus

NpOrpaMMMpoBaHNS NS peLUeHNs
npuvKnagHbIX 3agad B
npoceccrmoHanbHON AeATeNbHOCTH

ANsi peleHns
npuyKIagHbIX 3agad
B
npodeccrmoHansbHon
AeATenbHOCTU

MK-2. CnocobeH co3paBaTtb
N uccnegoBaTb HOBblE
MaTemMaTuyeckme Moaenu B

MK-2.1. Obnagaet: 6a3oBbIMU
3HaHWSIMUX, NONTyYEHHbIMKU B 061acTy
MaTeMaTuyeckux u (unm)
€CTEeCTBEHHbIX HayK,
nporpaMM1MpoBaHns u
WMH(OPMAaLMOHHBLIX TEXHOMNOrin

3HaTb: cnocobbl
OCBOEHMS U
ncnonb3oBaHus
HOBbIX METOOB
nccnenoBaHus
onepauun n
MaTemMaTn4eCcKmnx
moaenen u
NPUMEHEHNS NX B
cchepe
npodeccrnoHanbHom
0esaTenbHOCTH
YMmeTb:

Bnapets:




€CTEeCTBEHHbIX HayKax,
NPOMBbILLSIEHHOCTA U
Oun3Hece, C y4yeToMm
BO3MOXXHOCTEN
COBPEMEHHbIX
MHOPMALMOHHbIX
TEXHOMNOrMM n MeToaoB
nporpamMmmMmMpoBaHns u
KOMMbIOTEPHOWN TEXHUKN

MK-2.2. YmeerT: paspabatbiBath U
peanu3oBbiBaTb anropuTMbl
MaTeMaTuyeckux Mmoaernemn, B TOmM
yncrne Ha 6ase A3bIKOB M NAKeToB
npuyKnagHbIX Nporpamm
MoAennpoBaHus

3HaThb:

YMmeTb: ocBanBaTh U
ncnonb3oBaTb
HOBblE
mMaTemaTunyeckme
MeToabl
nccneaoBaHus u
HOBble
mMaTemaTunyeckme
Moaenu n
NPUMEHATb UX B
chepe
npodeccrnoHanbHom
nesaTensHOCTH
Bnapetb:

MK-2.3. BnageeT: NpakTU4eckum
OMbITOM NPUMEHEHMNS YKa3aHHbIX BbllLE
METOJO0B U TEXHOJIOTUN

3HaTb:

YmeTb:

BnapeTtb: HaBblkamm
pelleHus 6onbLLIoro
nepeyHs 3agad,
nonbopom u
KOMBUHMpOBaHMEM
anropuTMoB
peLueHust

MK-3 CnocobeH
NpPOeKTUPOBaTh
NHPOPMaLMOHHbIE
CUCTEMbI U NporpaMMHble
KOMMIIEKCbl Ha CTaguax UX
>KU3HEHHOro LuKIa

MK-3.1. 3HaeT: oCHOBHbIE

3HaTb: OCHOBHbIE

KOHLIeNTyanbHbIE NONOXEHUS KOHLleNTyanbHble
PYHKLMOHANBHOro, SIOrM4eckoro, NoNoXeHUs
0B BHEKTHOOPUEHTUPOBAHHOIO U MaTemaTU4ecKkoro
BM3YyanbHOro NPOEKTUPOBaHNS nporpaMmmM1MpoBaHms
WMH(OPMALNOHHBIX CUCTEM U YMeTsb:
NPOrpaMMHbIX KOMMIEKCOB Bnagetsb:

3HaTb:

YMmeThb:

NpoeKTMpoBaTb

MK-3.2. YMeeT: npoekTnpoBaTtb
MHOPMALNOHHBIE CUCTEMBI U
nporpamMMHbIe KOMMIIEKCHI HA CTagusx
NX XM3HEHHOrO LUuKna

NHOPMALMOHHbIE
CUCTEMbI C Y4ETOM
NOMNOXXEHNN
MaTeMaTM4eCcKoro
nporpamMmmMmMpoBaHus
Bnapetb:

MK-3.3. BnageeT: NnpakTMyecknm
ONbITOM B paMKax 3TUX HanpasBneHun

3HaThb:

YmeTb:

Bnapets:
NpakTU4YeCcKUMm
OMnbITOM
NPOEeKTUPOBaHMUSs
NH(OPMALMOHHbIX
CUCTEM C y4ETOM
NONOXXEHUN
MaTeMaTU4eCKoro
nporpamMmmMmMpoBaHns

3. CTpyKTypa u cogepxaHue AUCLMMNIUHDI

5




3.1. Pasgensl gucumnnuHbl U BUAbI 3aHATUN

3.1 CTpyKkTypa AUCLMNIIUHbI ANA O4HOU hOopMbl 06Yy4YeHUA

AyouTopHble
3aHATUSA
Moayrb Homep HanmeHoBaHne Tembl pasgena Bcero CPC
pasgena pasgena yacoB n3
JIK NP
(C3)
BesepneHune B
BeegeHne B nccnegoBaHue onepauuin.
nucenegoBaHue CsowictBa pelueHun 3J1MM1.
1 1 onepauumn. "pachnyecknin metoa. 34 (6 |14 14
JlnHenHoe Cvmnnekc-meToa.
nporpammupoBaHue | Teopembl
OBONCTBEHHOCTU
2 1 JinHedtoe TpaHcnopTHas 3agava 18 2 |4 12
nporpamMmmMmpoBaHune
HenuHenHoe
nporpamMmpoBaHue.
HenuHenHoe Beinyknoe
nporpaMmMMpoBaHue. | MporpaMmmupoBaHue.
2 OnemeHTbl KeBagpaTuiHoe 28 4 10 14
JMHaMn4eckoro nporpammMmpoBaHue.
nporpaMMmMpoBaHust | nemeHTol
JMHaMUYeckoro
nporpammMmMpoBaHuns
Kpatyanwui nyTb.
3 3 Teopus rpacpos MuH1ManbHbIA paspes. 28 |5 |6 17
MakcumanbHbI NOTOK
Ntoro 108 |17 [ 34 | 0 | 57
3.4. CogepxaHue pa3genoB AUCLUNIINHBI
3.4.1. JleKUMOHHbIEe 3aHATUA, cogepKaHMe U 06beM B Yacax
TpyOooeMKoCTb
Moaynb Homep Tema CopnepxaHue (B yacax)
pasgena 000




CaolicTBa peLueHun
3I1MM1. MNpadmyecknin
meTon. Cumnnekc-
meToq. Teopemsl
OBONCTBEHHOCTM

BseneHune B nccnegoBaHue
onepauun. MaremaTtunyeckas
Moaenb 3agaydn NIMHENHOro
nporpammuposanus (3J111).
MprMepbl NOCTPOEHUS Moaenen
3agad 3J1M1. CeolicTBa peLleHni
3J1MM. MNpadmyecknin metoq peLleHus
3J1M ¢ oByMA nepeMeHHbIMN.
MonyyeHwne 3agaHns ans
npoBeAeHNss KoMaHaHbIX
COpPEBHOBaHWI MO OTraablBaHUIO
KpocceBopaoB 1 pebycos. OnucaHme
cumnnekc-meton pewerns 3J1M1.
Mony4yeHne NCXOOHOro ONMOPHOro
pelwleHnsi. MeToa UCKYCCTBEHHOIO
6asunca. OnpegenexHne napbl
[BOWCTBEHHbIX 3a4au.
DopmMynMpoBKN TEOPEM
OBoncTBEHHOCTU: Teopema 1
(ocHOBHOE HEpPaBEHCTBO TEOPUN
OBOWNCTBEHHOCTN); Teopema 2
(nepBasi Teopema ABONCTBEHHOCTU);
Teopema 3 (BTOpasi Teopema
OBOWCTBEHHOCTN). HaxoxaeHune
pelleHne 0gHON U3 BONCTBEHHOMN
3a/la4yu No peLLeHuto Apyron.
MocTaHoBKa 3agayn
LLenovncrieHHoro
nporpamMmMmMpoBaHus.
Knaccundukaums meTonoB pelueHns
3a4ad LUeno4YmCcrieHHoro
nporpammMmmpoBaHus. I'padmyecknin
meTop pelweHnsa. Metog Nomopu

TpaHcnopTHas
3agava

MaTtematuyeckas moaesnb
TpaHcnopTHoM 3agaun. MeTtogpl
nosly4eHns nepBoHayasnbHOro
OONYyCTUMOrO peLLeHuns
TPaHCNOpPTHOM 3adauun (MeToq
CeBepo-3anagHoro yrna, metos
MWHUManNbLHOM CTOMMOCTH).
OnuncaHne meToaa noTeHUManoB




lNocTaHoBKa 3aga4a HENIMHENHOIO
nporpamMmmMmMpoBaHns.
eomeTpuyeckasl MHTepnpeTauus
3a4a41 HENMHENHOro

HenuHenHoe nporpammMmpoBaHus. Beinyknoe

nporpaMmMmMpoBaHue. | HENUMHENHOE NporpaMmMupoBaHme.

Bbinyknoe dopmynunpoBka Teopembl KyHa-

nporpammupoBanue. | Takkepa. lNoctaHoBka 3agadva

2 KBagpaTtu4yHoe KBagpaTU4HOro nporpammMumpoBaHus. | 4

nporpammMmupoBaHue. | Metog MHOXUTenen JlarpaHxa npu

OnemeHThbl peLueHnn 3agay HenNMHENHOro

ONHaMN4YecKoro nporpammMmupoBaHus. lNoctaHoBka

nporpaMMMpoBaHus | 3agavv ANHaMU4eCcKoro
nporpaMmmMmmpoBaHus. 3agada 06
onTUMansHOM pacnpegeneHum
O[HOPOAHOro pecypca 1 ee
pelwleHne
"padbl, cnocobbl 3agaHns. 3agada
NOCTPOEHUA MUHUMATBHOMO

3 3 Teopus: rpachos NOKPbIBAIOLLEro Aepesa. 3apava 5
NOCTPOEHUS KpaTyanwero nyTu.
3agaya noCTpoeHnst MakCcMmMmarbHOro
noToka N MMHUMarnbHOro paspesa
3.4.2. NpakTuyeckne 3aHATUA, coaepkaHMe n 06bLemM B Yacax
Homep TpyaoemKocTb
Mogaynb pasnena Tema CopepxaHue (B 4acax)
00

BBeneHue B uccnegosaHue
onepauun. lNpoeeaeHne
TecTupoBaHus (tect Ne 1).
CocTaBneHue MateMaTnyeckmx
mogenen. PelueHne 3agay Ha
npuseaeHne nponssosibHon 3J111 k
KaHOHM4Yeckon popme. PelueHve
CUTYyaUUWOHHBIX 3agaud. MNMony4deHne
3agaHuns Ans BbINONHEHUs
OOMaLUHEN KOHTPOSbHOM paboThl.

Ceonctsa pewleHnii | PelleHne 3agad Ha npyBegeHune

3JIMN. M'paduueckmun | 3111 B KAHOHUYECKON hopMeE K

1 1 meTod. Cumnnekc- obwemy Bnay. PelweHue 3agad 3111 | 14

meToa. Teopembl
JBOWNCTBEHHOCTH

C ABYMS nepemMeHHbIMM
rpadoMyecknmMm MeTo40M.
lMpoBeaeHne TecTnpoBaHus (Tect Ne
2). Pewenue 3J1M cumnnekc-
MeTogom. MeToa UCKYCCTBEHHOTO
Basuca. PelueHne cutyaumoHHbIX
3agad. PelleHne OBONCTBEHHbIX
3agad. PelleHne cuTyaumMoHHbIX
3agaJ. PeweHuve 3agav
LeNoYMCIEHHOrO
nporpammupoBaHus. I'padunyeckmi
MeToa pelweHus. Metog Momopu




TpaHcnopTHas
3agava

PeweHwne 3apay Ha HaxoxgeHue
nepBoHaYyarbHOro AONyCcTUMOro
peLleHnst TPaHCNOPTHOM 3a4auu.
PelweHve TpaHcnopTHOM 3aa4u
MeToA0M noTeHumanos. PelleHne
CUTYaUMOHHbIX 3agaud. MNMonyyeHne
3agaHunsa ans AgoMallHen
KOHTpOnbHOM paboTkl. PelleHne
3aJady NMMHenHon onTMMM3aLum ¢
NCMONb30BaHNEM KOMMbIOTEPHbIX
TexHonornn. MNMonyyenne 3agaHuna
0N BbINOSTHEHUS MPaKTU4EeCKOM
paboTbl Ne 1

HenunnelHoe
Beinyknoe
KeBagpatunuHoe

AnemeHTbl
JMHaMN4ecKkoro

nporpammmnpoBaHue.

nporpamMmmm1poBaHue.

nporpammmnpoBaHue.

nporpaMM1MpoBaHus

MpoBeaeHne kKoMaHaHbIX
COpEeBHOBaHWI Mo OTragblBaHUIO
KpOoccBOpPAOB 1 pebycoB.
lMocTpoeHne mMatemMaTM4EeCKNX
Moaenen 3agady HennHenHom
onTuMmnsaummn. PelieHune 3agaun
HEeNUHEeNHOro NporpamMmMmMpoBaHus
rpacunyeckum metogam. PelueHne
CUTYyauMOHHbIX 3agad. PeweHne
3ajayvv AMHaMuU4ecKoro
nporpammmpoBaHus. Peluenne
CUTYyaUMOHHbIX 3agau. [NpoBeaeHue
TECTUPOBaHMS Ha yCBOEHUE
matepuana (Tect Ne 3). PelleHune
3aa4y HenNMHenHon onTMMusaLum ¢
NCNonb30BaHWEM KOMMbIOTEPHbIX
TexHororni. NonyyeHve 3agaHus
Ons BbINOMHEHNS NPaKTU4eCKon
paboTbl Ne 2

10

Teopuda rpados

"padbbl, cnocobbl 3agaHns. 3agada
NMOCTPOEHUSA MUHUMATBHOMO
nokpblBaloLero gepesa. 3agava
NOCTPOEHUS KpaTyamnLIEro nyTn.
3agaya NoCTpoeHUss MakcMMarnbHOro
NoToKa U MUHUMAaIbHOIO paspesa.
PelueHne 3agay. PaccmoTtpeHmne
CUTYaUMOHHbIX 3agad. MNMonyyeHne
3adaHus Ons BbINONHEHUs
npakTnyeckon pabdotsl Ne 3

3.4.3. JlabopaTopHble 3aHATUA, coaepkaHMe U o0beM B Yacax

Mogynb

Homep pasgena

Tema

TpyaoemkocTb (B Yacax)

CopepxaHue

0]0]0)

3.6. CamocTosiTenbHas paboTta CTyAeHTOB

Mogaynb

Homep
pasgena

CopaepxxaHue matepuana, BbIHOCUMOro
Ha CaMOCTOATENbHOE M3y4YeHune

Buabi
CaMOCTOSATENIbHOM
paboThl

TpyaoemKocTb
(B wacax)

0]0]0)




NownckoBas

paboTta no
n pasnuyHbIM
OHATME 06 aHanu3e Ha
YyBCTBUTENBHOCTL (Ha npumepe 3J1M1 Sﬁg):H;;a“;m
C ABYMS NepemMeHHbIMM). (Ha qﬁo- H
[lokasaTenbCcTBO TEOPEM nony NSDHAS
JBoncTBeHHoCTU: Teopema 1 ynap 14
nutepaTtypa,
(oCHOBHOE HepaBEHCTBO TeopUn
OBoncTBeHHOCTN); Teopema 2 (nepBas nepmo,qmqlec;me t
Teopema OBOWCTBEHHOCTN); Teopema N3Aanns, r;)egne
3 (BTOpas TeopemMa ABOMCTBEHHOCTU) pecypcel). Pabota
¢ 3bC.
CocraBnenue
KOHCMeKTa
MownckoBas
paboTa no
pasnnyHbIM
NCTOYHUKaM
MHdopmaumm
[MoHATME 0O MHOrOMPOAYKTOBOM (Hay4Ho-
TpaHcnopTHOM 3agauyu. MNoHsaTue o nonynspHas 12
TPaAHCNOPTHON MoZenu ¢ nutepaTtypa,
NPOMEXYTOUYHBIMU MYHKTaMM nepuoamyeckme
n3gaHus, Internet
pecypchl). PaboTta
c OBC.
CocraBneHue
KOHCMekTa
- MounckoBas
MpsAMbIe MeTOAbI OQHOMEPHOM 60T o
ONTUMU3aLNN HENTMHENHBIX DYHKLIMIA pa
©e3 orpaHudeHunn (Metoa nepebopa, Eiigr:::::n
MeToA OeNeHnst oTpeska nonosiam). MHbOPMALIAY
[MoHATME O rpagneHTHbIX MeTodax (HayuHo-
MHOromMmepHomn onTuMmsaumun. Metoabl HOI'I);/J'IﬂpHaFI
pelleHns 3agadq KBagpaTUYHOIo 14
nutepaTtypa,
nporpaMMmMpoBaHus. ANroputm nepuoaMdeckme
MeToga AUHAMNYECKOTO wananms, Internet
nporpammMmupoBaHus. 3agada o6 ’ Pa6
ONTUManbHOW 3arpyske TPaHCNOPTHOMO Eescé%?b')' abora
CpeAcTBa HeAeNUMbIMK NMpegMeTamm CocTaBneHme
(3apava o prok3ake)
KOHCMekTa
MownckoBas
paboTta no
pasnuyHbIM
NCTOYHUKaM
WHopmaLmm
(Hay4Ho-
Mcnonb3oBaHue rpacos nonynspHas 17
nutepaTtypa,
nepvogmyeckme

n3gaHud, Internet
pecypchl). AHanun3
nuteparypsl,
pabota c 3bC
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4. ®oHJ OLEHOYHbIX CPeACTB ANA NpoBeAeHUs TeKyLlel U NPOMeXyTOYHOW aTTecTaumum
o6yyvarowmxcsa No AUCUUNNnHe

®oHA, OLIEHOYHbIX CPEACTB TEKYLLEro KOHTPOMS U MPOMEXKYTOYHOW aTTecTauum no utoram
OCBOEHWSI AUCUUNIMHBI NPEACTABMNEH B NPUMOXEHWN.

PoHA OLIEHOYHbIX CPeacTB

5. Yye6GHO-MeTOAUYECKOE U NH(pOPMALMOHHOE obecnevyeHne QUCLMNNUHDI
5.1. OcHoBHas nuTepartypa
5.1.1. MNeyvaTHble u3gaHuns

1. Tokapera, HOnusa CepreeBHa. WMccnegoBaHue onepauuii: NMHENHOE NMPOrpamMMmnpoBaHue :
y4yeb.-meToa. nocobue / Tokapesa HOnna CepreesHa. - Yuta : N3g-so 3a6lTT1Y, 2012. - 80 c.
2. BeHTtuenb, EneHa CepreesHa. ViccnegoBaHvne onepauni : 3agayu, NpyUHLUMNbLI, METOA0N0Ms
/ BeHTuenb Enena CepreesHa. - 2-e u3fg., ctep. - Mocksa : Beicw. wik., 2001. - 208 c.

5.1.2. U3spaHua n3 3b6C

1. Kpemep, Haym LlleBeneBuy. ViccnegoBaHne onepaunii B 9kOHOMUKE : YuebHuk / Kpemep
Haym Leeenesuny; Kpemep H.LU. - oTB. pea. - 3-e u3g. - M. : Usgatenbcteo KOpawnt, 2017. -
438. (on. BapuaHT: https://www.biblio-online.ru/book/3961E887-EEA2-4B82-9052-
630B23FBEES8D)

2. Nanun, VpuHa AbpamoBHa. JlnHelHoe nporpammupoBaHue : YyebHoe nocobuve / Manun
UpnHa AbpamosHa; MNanuin U.A. - 2-e n3g. - M. : Vsgatenscteo OpanT, 2017. - 175. (On. Bap:
https://www.biblio-online.ru/book/327FEF01-D1E7-41D5-BF05-4DB367826557)

3. TatapHukoB, Oner BeHnamunHoBuy.MaTemaTtmka gnsi 9KOHOMUCTOB : Y4ebHuk / TaTapHUKOB
Oner BennamuHosuy; TatapHukoB O.B. - OTB. pea. - M. : UspgaTtenbctBo HOpanT, 2016. - 593. -
(bakanaBp. Akagemundeckuii kypc). - ISBN 978-5-9916-4847-9 : 172.81.

5.2. [lononHuTenbHasa nuTeparypa
5.2.1. NMevyaTHbIe U3gaHusA

1. WanknH, AnekcaHgp CepreeBnd. MaTematuyeckne MeTodbl M MOLENW UcCneaoBaHWsA
onepauun : y4ebHuk / Lanknn AnekcaHap Cepreesud, MasaeBa Hatanbs NeTpoBHa. - 5-e nag.
- Mocksa : Jawkos n K, 2009. - 400c.

2. Akynuu, MeaH Jiogeurosny. MatemaTtuieckoe nporpaMmmMupoBaHue B NpuMepax u 3agadax :
y4eb. nocobue / Akynuy UeaH JliogBuroeud. - 3-e u3g., crep. - Cankr-lNetepbypr : Jlanb, 2011.
-352c.

5.2.2. U3paHua u3 3B6C

1. TatapHukoB, Oner BeHnamnHoBuu. JlMHelHas anrebpa u NMHENHOe MNporpamMmMuMpOBaHKe.
MpakTtnkym : YyebHoe nocobue / TatapHukoB Oner BeHnamunHoBwy; TatapHukos O.B. - oTB.
pea. - M. : WsparenbctBo [HOpawnt, 2017. - 53.(On.Bap.: https://www.biblio-
online.ru/book/B9A54904-AEFF-4404-AFCE-1BB6AA2DDDOF ).

2. 'vicuH, Bnagnmup Bopucosnu.

OuckpeTHaa matemaTuka : Y4ebHuk n npaktukym / f'vcnd Brnagummp Bopucosuy; Mucun B.B. -
M. : WNapatenbctBo HOpant, 2017. - 383. https://www.biblio-online.ru/book/0230F4FB-49D7-
4A54-8598-CB55B1424822

5.3. ba3bl AaHHbIX, MHq)OpMaLIMOHHO-CHpaBO‘-IHbIe U NONCKOBbIe CUCTEMbI

Kaxgomy obyvatowemycs npegoctaBnseTcsl BO3MOXHOCTb UHAUBUAYANbHOMO AUCTaHLMOHHOMO
poctyna 13 nbon Touku, B KOTOpon mmeeTcss NHTepHET, K MHPOPMAaLVNOHHO-CNPABOYHbLIM U
MOWCKOBBIM CUCTEMAM, 3NIEKTPOHHO-OMONMOTEYHBIM CUCTEMAM, C KOTOPLIMU Y By3a 3aKITHOYEH
poroBop (OBC «Tpouukun moct»; OBC «JlaHby»; 3BC «Opanty; 3BC «KoHcynbTaHTt
CTyaeHTay»; «3neKkTpoHHO-6nbnmnoteyHaa cuctema elibrary»; «3OnekTpoHHas 6ubnmoTeka
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http://work.zabgu.ru/fos/22/22.1/22.1 %D0%A2%D0%BE%D0%BA%D0%9F%D0%9C%D0%98%D0%B8%D1%81%D1%81%D0%BE%D0%BF%D0%B5%D1%8019.pdf

aucceptaunny n gp).

Ne n/n HasBaHue cavta QNeKkTPOHHbIN agpec
1. Bca matematuka B ogHom mecte! http://alimath.ru
2. Obuwepoccuincknin matematmyeckuin noptan http://www.mathnet.ru

6. NMepe4yeHb NporpaMMHOro o6ecneyeHusn
MporpammHoe obecneveHne obllero HasHaveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".
MporpammHoe obecneyeHne cneunarnbHOro Ha3HaYeHUs:

7. MaTepuanbHO-TeXHU4YeCKoe obecneyeHne AUCLUNNNHbBI

HanmeHoBaHne nomelleHnn angd
npoBeAeHnst y4ebHbIX 3aHATUIA U s
camocToaTenbHoN paboTbl 0byvaoLLmnXCs

OcHalLieHHOCTb crneunarnbHbiX MOMELLLEHUA U
NMoMEeLLIEHUI AN CaMOCTOATENbHOM paboThl

Y4ebHble ayauTtopum Ansi NpoBeaeHns
3aHATUI NEKLUMOHHOrO Tuna

Coctae 060pyaoBaHMs U TEXHUYECKUX CPeacTB
0oby4eHust ykasaH B nacrnopTte ayanutopum,
3aKpenreHHon pacnmcaHneM no akynbTeTy

YuebHble ayauTopun Ans nposeaeHus
NPaKkTUYECKNX 3aHATUI

Y4ebHble ayautopum ons
NPOMEXYTOYHOM aTTecTaumm

YuebHble ayauTopun Ans nposeaeHus
rPYNMoBbIX M UHANBUAOYANbHbIX

KOHCYnbTaLmn

CoctaB 060pynoBaHMS 1 TEXHUYECKUX CPEOCTB
YuebHble ayaMTopum Ans TEKyLLEn obyyeHusi ykasaH B nacnopTe ayautopumu,
aTTectaumm 3aKpenneHHon pacnucaHneM no kadenpe

NomelleHne ana camoCcToOATENbHOM
paboThl

8. MeToaun4eckue peKkomMmeHaaunmn no opraHn3aunm ndydyeHmna gncumniinHbl

[ns ycnewHoro oBnageHvs ANCcuUmMniInHon Heobxoaumo BbINOMNHATL criegytowme TpeboBaHus:
1) nocewaTb BCE NEKUMOHHbIE W MPAKTUYECKME 3aHATUSA, MOCKONbKY BECb TemMaTUyeCKUi
mMaTtepuan B3aMMOCBS3aH Mexdy Co06oM WM TeopeTU4eckoro OBMafeHWs MNpPOMnyLLEHHOro
HeAOCTaTOYHO 418 KAYeCTBEHHOro YCBOEHWUSI 3HaHWUA NO AUCLMNINHE;

2) BCce paccMaTpvBaeMble Ha 3aHATUSAX TEMbI U BONPOChl 06s3aTenbHO hukenpoaTh (NMMbBo Ha
OymaxHbIX, MO0 Ha MaLLMHHBIX HOCUTENAX MHpopMaLmK);

3) BbINOMHATL BCE 3a4aHuUs, Nofnyvyaemble Ha NPakTUYeCKNX 3aHATUAX;

4) nposiBNSATb aKTMBHOCTb Ha MNPaKTUYECKMX 3aHATMAX, @ Takke Npu MOArOTOBKE K HUM.
HeobxoaMMoO MNOMHUTb, YTO KOHEYHbIN pe3ynbrTaT OBMageHusi CoAaepXaHuem OUCUMMIUHBI
Heobxoaum, B NepByo ovepedb, cCaMOMy obydatoLlemycs;

5) B cnyyasix nponycka 3aHATMM MO KakMM-nnbo npuyvHaMm, Heobxoammo obs3aTenbHo
CaMOCTOSITENbHO M3y4aTb COOTBETCTBYIOLUMI MaTepuan.

YacTb 3agaHuii ans camocToaTenbHOM paboTbl NOTPEOYOT HE TOMBbKO MoMcKa nuTepaTtypbl, HO
N BblpaboOTKM CBOEro COOCTBEHHOrO MHEHUs, KOTOpoe oOby4varolmecsa [OOIMKHbl CyMETb
aprymeHTMpoBaTh 1 3almLiaTh.

MpakTnueckne 3aHATUS TpebyloT OT CTYAEHTOB BbICOKOrO YPOBHA CaMOCTOATENbHOCTM B
paboTe ¢ nuTepaTypon, MHULMATKBbI, @ UMEHHO:

- yMeHune paboTaTb C HECKONbKUMWN NCTOYHUKaMMU,

- OCYLLEeCTBMATb CPaBHEHME TOro, Kak OAWH W TOT >Xe BOMpOC W3naraetcs pasfuyHbIMU
aBTOpaMM,
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- AenaTtb cobCTBEHHbIe 0000LLEHNS N BbIBOALI.

Bce ato cosgaeT GnaronpusitTHble yCroBust AN OopraHusaumyM AUCKYCCUN, NOBLILAET YPOBEHb
OoCMbICieHMs M 0000WweHns un3yyaemoro Matepuana. [Ana 3dpdeKTMBHOIO OCBOEHMS
MaTepuana GUCUMNIMHbI B X04e NPaKTUYECKNX 3aHATUA HEOOXOAMMO BbINOMHEHUE CrieayoLmnX
TpeboBaHun:

- YeTKO MNOHUMAaTb UenuM npeacTosilmx 3aHATUA  (NpedBapuTenbHO  OpPMYynUpYHOTCA
npenogasartenem):

- BnageTb HaBblkaMu Moucka, oOpaboTku, agjantaumm W npeseHTaunm HeobXxoaMmoro
mMaTepuana;

- YyMeTb YeTKO (hOopMynMpoBaTb M OTCTamBaTb COOCTBEHHLIN B3rNs4 Ha paccMaTpuBaemble
npobnemHbie BOMPOChI, KOTOPbI HEOOXOAUMO NOAKPENNATbL aAeKBaTHON aprymMmeHTaumen;

- yMeTb BblgenATe M hOpMynMpoBaTb MPOTMBOPEYUS MO paccmaTpyMBaembiM npobremam,
NMOHMMAs UX UCTOYHUKN;

- BrageTb HaBblkaMu My6rMYHOro BLICTYMNMNEHUSA (FTOMMYHO, SICHO M NMAKOHWUYHO M3naratb CBOM
MbICIM; afeKBaTHO OLEeHUBaTb BOCMPUATME U MOHMMaHue criywatensMmy npeacraBnsieMoro
MaTepuana; oTBeYaTb Ha 3aJaBaeMble BOMPOCHI; MPUBOAWUTbL aAeKBaTHble U yOeauTerbHbIE
apryMeHTbl B 3aLLMTy CBOEWN NO3NLUN U T.4.);

- YMeTb KPUTUYECKM OLEeHUBaTb COOCTBEHHble 3HaHUS, YMEHWs W HaBblkM B OUHaMWKe B
CpaBHEHMM C TaKOBbIMWU Yy OPYruX, C Lenbio pacKpbITUs SONOMHUTENbHBIX BO3MOXHOCTEN WX
pasBuUTUS;

- PV NOArOTOBKE K 3aHATUSIM 00s13aTENbHO N3YyYMTb PEKOMEHAYEMYIO NMTEPATYPY;

- OLleHUTb pasnunyHble TOUYKN 3peHns Ha NpobnemMHble BONpOCkl HECKOMbKNX UccneaoBaTenen, a
He orpaHM4MBaTbCA PacCMOTPEHNEM MO3ULUN OJHOro aBTopa;

- npyn copmMynnupoBke COBCTBEHHOM TOYKM 3peHMs1 NpeaycMoTpeTb ybeanTenbHylo ee
apryMeHTaumio 1 BO3MOXHOCTb BO3HUKHOBEHWSI CMOPHBIX CUTYaLWA.

PaspaboTuumk/rpynna paspaboTtunkoB: Tokapesa HO.C., kK.dp-M.H., gou,., gekaH PEHMuT

PaccmoTpeHa Ha 3acegaHum Kadeapbl
(npotokon ot 02.09.2019 r. Ne 1)

CornacoBaHa ¢ Bbinyckarouien kacpenpomn

3aBeayrowmnn kacpeapom

« » 20 r.
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