Pabouas nporpaMma AUCLMNANHBI

|_|pI/IHLI,I/IﬂbI pa3pa60TK|/| NMPorpaMMHbIX KOMMJIEKCOB ANA peELEHNA 3aday

MaTeMaTUUYECKON (hU3NKM

1. BHelUHWe TpeboBaHMSA

Tabnmua 1.1
KomneTeHumn
Mpynna
VHAVKaTopbl SOCTUXKEHUS KOMMETEHLNIA
O6LenpotpeccroHanbHbie (OMK.1 BnageHe MeTOA0/OrMeli TEOPETUUECKNX 1 SKCTIEPUMEHTa/TbHBIX UCCIEA0BAHMI B
KOMMETEHL MK 061aCTN NPothecCUOHaILHOM AeATeIbHOCTH
OrMK.1.3-1.2 3HaTb OCHOBHble METO/bl BepUMKaLym nporpamm
O6LLenpodeccHoHabHBIE OrK.3 cnoco6Hc1cn> K pa3paboTke HOBbIX METO/0B MCCNEAOBAHNS 1 X NPUMEHEHNIO B
KOMMeTeHLN CaMOCTOATE/NIbHOM HayHO-UCC/IeA0BATENbCKOIA AEATENbHOCT B obnactu
NpoeccMoHasIbHON edTeNbHOCTH
OlNK.3.Y1 ymeTb KCNOMb30BaTb BbIYUCANUTENbHbI SKCNEPUMEHT 1N YMCNEHHOE
MO/eNIMPOBaHWe NpW NPOBEAEHNN UCCNeA0BaHUIA
ObLuenpoceccroHanbHble |OMK.4 roTOBHOCTb OPraHn30BaTh PaboTy UCC/IEA0BATENLCKOTO KO/EKTUBA B 06/1aCTy
KOMMETEHL MK NpotheccnoHanbHOM AeATeNbHOCTH
OlMK.4.3-1.1 3HaTb OCHOBHbIE TEXHOIOT UM FPYMMOBOIA pa3paboTKM MPOrpaMMHOro
obecneyeHus
Ob6LuenpoceccroHabHble [OMK.5 cnocobHOCTb 06LEKTUBHO OLEHMBATL Pe3y/bTaTbl UCC/IEA0BaHMIA N Pa3paboTok,
KOMMNeTeHLMn BbINOMHEHHbIX APYTMMW CNEeUManUcTaMm 1 B APYTUX HaYYHbIX YYPEXKAEHUAX
OMMK.5.3-1.1 3HaTb OCHOBHbIE TEXHONOMMK Pa3paboTKM MPOrpaMMHbBIX KOMM/IEKCOB B
06/1aCTV YUCNIEHHOIO MOAENMPOBAHNS
MpotheccnoHanbHble MK.2.B rotoBHOCTb paspabaTtbiBaTb, 060CHOBbIBATL U TECTUPOBATbL 3((PEKTUBHbIE
KOMMETEHL MK BbIYMC/IMTENbHBIE METOAbI C NPUMEHEHVNEM COBPEMEHHbIX KOMMbHOTEPHbIX TEXHONOT Ui
MK.2.B.Y1 ymeTb paboTaTb ¢ 6UOIMOTEKAMM MPOrpaMm 415 BbICOKOMPOU3BOLNTESbHBIX
BbIYMCIEHNI
MK.2.B.Y3 ymeTb pa3pabatbiBaTh IQ(EKTUBHbIE NPOrPamMMbl Ha A3bIKaX BbICOKOr0 YPOBHS
1 TeCTUPOBaTh X
MpotheccroHanbHbie MK.3.B cnocobHOCTb K peannsaummn aeKTMBHbIX YNC/IEHHbIX METOAOB U anropuTMOB B
KOMMeTeHLN BUJE KOMIM/IEKCOB NPOBIEMHO-0PUEHTUPOBAHHBIX NPOrpaMm 1 UX UCMOMb30BAHWIO NPU

npoBeaeHN BbIMUCINTENBHOIO 3KCNEpUMEHTa

MK.3.B.3-1.1 3HaTb CTPYKTYPY NPOrpaMmmMHOro KOMmMaeKca 415 pelleHns 3agay
MaTeMaTMYecKoin U3NKK

MK.3.B.Y1 ymeTb paspabatbiBath hparMeHTbl Npe- 1 NoCTIpOoLEeCcCopoB NPorpaMmHbIX
KOMM/IEKCOB peLLeHns 3aia4 MaTemMaTU4eCcKoi QU3NKM

MK.3.B.Y2 ymeTb paspabatbiBath 1 3((PEKTUBHO peasn3oBbiBaTb OCHOBHbLIE MOAY/MN
BbIYMUC/INTENBHOM YaCcTU NPOrpaMMHOro KOMMNJIeKca YNCIEHHOr0 MO/eNIMPoBaHus

2. TpeboBaHua HI'TY K nnaHupyemMbiM pesynbTaTam 06y4YeHns, COOTHECEHHbBIM C

NHAMKATOpaMU SOCTUXKEHMA KOMMETEHLMN
Tabnmua 2.1

VIHAMKaTOPbI AOCTUXKEHWS KOMMETEHLMI

®dopMbl opraHmsalmm

PesynbTaTbl 00y4eHuMA

3aHATUN

OlMK.1.32 3HaTb OCHOBHbIE METO/bl BepU(MKaLIMN NPOrpamm

CamocToaTesibHas pa60Ta

OlMK.3.y1 ymeTb UCNO/b30BATb BbIYNCUTENBHBIA 3KCMEPUMEHT M YNAC/IEHHOE
MOZE/IMPOBaHMNE MpPW NPOBEAEHNW UCCNeL0BaHN

CamocTosaTesnbHas pa60Ta

OMK.4.31 3HaTb OCHOBHbIE TEXHONOMMM FPYNMOBO pa3paboTKy MPOrpamMmMHOro

obecnevyeHns

CamocTosTe/nbHas paboTa

OrK.5.31 3HaTb OCHOBHbIE TEXHOMOMN Pa3paGoTKy NPOrpaMMHbIX KOMMIEKCOB B
0671aCTV YNC/IEHHOTO MOENIMPOBAHMS

CamocTosTesbHas paboTa




OrK.5.31 3HaTb OCHOBHbIE TEXHOMOMN Pa3paGoTKy NPOrpaMMHbIX KOMMJIEKCOB B

061aCTV YNCNEHHOTO MOAENMPOBAHMA

CamocTosTe/bHas paboTa

MK.2.B.yl ymeTb pabotatb ¢ 61MbMoTeKaMmM Nporpamm fns
BbICOKOMPOU3BOANTENbHbIX BbIYUCIEHNUI

CamocTosTesnbHas paboTa

MK.2.B.y3 ymeTb pa3pabaTbiBaTb 3(heKTUBHbIE MPOrpaMMbl Ha f3bIKax BbICOKOrO

YPOBHA U TECTUPOBATb NX

CamocTosTenbHas paboTa

MK.2.B.y3 ymeTb pa3pabaTbiBaTb 3(eKTVBHbIE MPOrpPaMMbl Ha Ai3blKax BbICOKOTO

YPOBHA U TECTUPOBATb NX

CamocTosTenlbHas paboTa

MK.3.B.31 3HaTb CTPYKTYpY NpOrpamMmMHOro Komnsekca 4ns peLleHns safad
MaTeMaTUYeCKON (IN3NKM

CamocTosTenbHas paboTa

MK.3.B.yl ymeTb pa3pabaTtbiBaTb (hparMeHTbl Npe- 1 MNOCTMPOLIECCOPOB
MPOrpamMMHbIX KOMMN/IEKCOB peLleHMs 3aja4 MaTeMaTUYeCKOi r3nKK

CamocTosTe/nbHas paboTa

MK.3.B.yl ymeTb pa3pabatbiBaTh (hparMeHTbl Npe- 1 NOCTMPOLECCOPOB
MPOrpamMmMHbIX KOMMN/IEKCOB peLleHns 3aa4 MaTemMaTU4eCcKoin Gn3nKm

CamocTosTe/bHasA paboTa

MK.3.B.y2 ymeTb pa3pabatbiBaTb 1 3i(heKTUBHO peasin30BbIBaTb OCHOBHbIE
MOZY/N BbIYNCINTENIbHOM YaCcTW NPOrpamMMHOIo KOMMJ/IEKCa YACIEHHOIO
MO/ennpoBaHms

CamocTosaTesnbHas pa60Ta

MK.3.B.y2 ymeTb pa3pabatbiBaTb 1 3i(heKTUBHO peasin30BbIBaTb OCHOBHbIE
MOZY/N BbIYNCIUTENIbHOM YaCcTW NPOrpamMMHOIo KOMMJ/IEKCa YACIEHHOIO
MO/ennpoBaHns

CamocTosaTesnbHas pa60Ta

3. CofepXXaHue 1 CTPYKTypa AUCLMMNHbI

Tabnuua 3.1
N3 Hux B NHankaTopb!
Tembl A5 Uachl |cbopme npaxT. cpAoKTMTjH:; noctwkermst | YuebHas AeATENbHOCTb
CaMOCTOﬂTeﬂbHOFO M3yquMﬂ NoAr., yac. p ! ' KOMI‘IETeHLl,VIVI

CemecTp: 4

AvpakTryeckas eavHmua: MprHLMNbI pa3paboTKy NPorpaMMHbIX KOMIIEKCOB A/15 peLLleHns 3aaay

MaTeMaTU4YecKom (U3NKN

1. CTpyKTypa nporpaMMHoro
KOMMeKca A1 peLueHns

CamocTosTefbHasa paboTa,
KOTOpas npeanonaraet
BbIMO/IHEHWE
WNHAVBUAYANBHOIO 3aaHNs
no Teme "Pa3paboTka
NpoeKTa NporpaMMHoro
KOMMJieKca rno marepuanam
KaHAWMAATCKOA
auccepTaunmn”, a Takxe
NHAMBUAYASbHbIE 3aHATUSA C

3a/la4 MaTemMaTnyecKoii NK.2.B.Y1, DEMOABATENEM. B
(hM3MKKM, B TOM YmnChe 32 0 0 MNK.2.B.Y3, npo egce KOTO b,IX
CTPYKTYypa rpatmyeckoii 4actu MK.3.8.y2 |"PoH P

(npe- 1 nocTnpoveccop) n
BbIYNCNTENBHOW YacTm

MPOUCXOAMT Bbljaya
VHAMBUAYAIbHOTO 33JaHus,
OTBETbI Ha BONPOChI 1
MPWEM BbIMOSIHEHHOIO
3afaHns. KoHTponb
OCBOEHUS TEM
CaMoCTOATENbHOM paboThl
NpOBOAUTCS B BUAE
cobeceioBaHNs C
npenojaBaTenem.




2. CTPYKTYpbl AaHHbLIX Ans
XpaHeHnst PrU3nNYecKoi
MOJeNu, ANCKpeTn3aLmm
pacyeTHOI 06nacTun, maTpuL,.

32

OlNK.5.3-1.1,
MK.3.8.3-1.1
,MNK.3.B.Y1

CamocTosTenbHas paboTa,
KoTopas npegnonaraet
BbIMO/IHEHWE
VHAVBUAYaIbHOIO 3afaHus
no Teme "Pa3paboTka
MPOoeKTa nporpamMmmMHoro
KOMI/IeKca Mo maTtepuaiam
KaH/MAaTCKOM
auccepTaummn”, a Takke
VHAVBUAYa/IbHbIE 3aHATUSA C
npenogasartenem, B
npotecce KoTopbIX
MPOVCXOANT Bblgaya
VHAVBUAYaIbHOIO 3afjaHus,
0TBETbI Ha BOMPOCHI 1
MPVEM BbIMO/IHEHHOT O
3apaHns. KoHTposb
OCBOEHMS TEM
CaMOCTOSATE/TbHOM PaboThl
NPOBOAMTCS B BUAE
cobecefioBaHMA €
npenojasaTesem.




3. OCHOBHble Moy
BbIYNCNTENIbHOW YacTu u
CMocobbl MX peanu3auun,
BK/1H04asA Crocobbl MocTPoeHNs
AVICKpeTn3aumii:

- a/IFOPUTMbI MOCTPOEHMSA
KOHEYHO3/IeMEHTHbIX CETOK M0
3a/laHHOMY Nosb30BaTe/NeM
pa3breHnIo OCHOBHBbIX FpaHuL,
- a/IFOPUTMbI MOCTPOEHMSA
KOHEUYHO3/IeMEHTHbIX CETOK
6e3 yyacTus nosib3oBaTesisi, HO
obecrneymsaroLme Tpebyemyto
TOYHOCTb peLLeHns Ha OCHOBe
3HaHWS MaKCUMasilbHOro
N3MEHEHNS MICKOMOT0 Mons v
MecTax pacyeTHoi 0b6nactu,
rae TpebyeTcs ero n3yyeHue;
- CNocobbl ynpasneHus
aBTOMaTUYECKUMM
AVCKPETU3aLMAMM Yepes
(hainbl oNuUUiA;

- NOCTPOEHME NTIOKASTbHbIX
maTpuL, 1 coopka
KOHEUYHO3/IEMEHTHbIX CUCTEM
NNHENHbIX anrebpanyecknx
ypaBHeHuin (CNIAY);

- peanu3aums MeToL0B
peweHna C/AY;

- peasim3aums MeToA0B Bblfaun
o pacnpegeneHunto nons
TpebyeMbIX XapaKTePUCTUK 1
Cnocobbl NOBbILLEHWS
TOYHOCTM WX pacyeTa;

- CNOCco6bI NCMO/b30BaHUA
napannenbHbIX TEXHONOT NI
AN151 NOBbILLIEHNS
BbIYNCNTENIbHOW
3(h(hEKTUBHOCTM
MOZENNPOBaHNsA (IU3NYECKMX
NpoL,eCccoB.

97

OlMNK.5.3-1.1,
MK.2.B.Y1,
MNMK.2.B.Y3,
MK.3.8.3-1.1
,MK.3.B.¥Y1

CamocTosTefibHasa paboTa,
KOTOpas npeanonaraet
BbIMO/IHEHVE
WNHAVBUAYANBHOIO 3aaHNs
no Teme "Pa3paboTka
NpoeKTa NporpaMmMHoro
KOMMJieKca rno marepuanam
KaHAWMAATCKOA
auccepTaunmn”, a Takxe
NHAMBUAYASbHbIE 3aHATUSA C
nperogasatenem, B
npoLecce KoTopbIX
MPOUCXOANT Bbljaya
WNHANBUAYANBHOTO 3afaHuns,
OTBETbLI Ha BONPOChHI 1
MpuemM BbIMOMHEHHOIO
3apaHua. KoHTposb
OCBOEHUSA TEM
CaMoCTOATENbHOM paboThl
MpPOBOANTCSA B BUAE
cobecefoBaHUNA C
npenofasaTesieM.




CamocTosTenbHas paborTa,
KoTopas npegnonaraet
BbIMO/IHEHWE
VHAVBUAYaIbHOIO 3afaHus
no Teme "Pa3paboTka
MPOoeKTa nporpamMmmMHoro
KOMI/IeKca Mo maTtepuaiam
KaH/MAaTCKOM
auccepTaummn”, a Takke
VHAVBUAYa/IbHbIE 3aHATUSA C
npenogasartenem, B
npotecce KoTopbIX
MPOVCXOANT Bblgaya

OMNK.1.3-1.2,
OrkK.3.¥1,0
MK.4.3-1.1,MN
32 0 0 K.2.B.Y1lK
3.B.3-1.1,M

4. Pa3paboTKa 1 peanmsaums
rpacmyeckoii yacTu
MPOrpaMmmHOro Komrsekca
(npe- n nocTnpoueccopa) v ee
CBA3b C BbIYMCNTENbHON

K.3.B.Y1,lMK
YacTblo 3B.Y? NHAMBWAYANIbHOIO 3a4aHnA,
T OTBETbI Ha BOMPOChHI U
npuemM BbIMOHEHHOIO
3afaHus. KoHTposb
OCBOEHUSI TEM
CaMOCTOSATE/TbHOM PaboThl
NPOBOANTCSA B BUAE
cobecefioBaHMA €
npenojasartesiem.
3.2 CamocTosATeIbHasi paboTa oby4atoLerocs
Tabnuua 3.3
o ViHavKaTopb! Yacbl Ha Yacbl Ha
No Buabl caMocToATeNbHOW paboThl LOCTUXKEHMNS
. [BbINO/IHEHWE |[KOHCYIbTaLMn
KOMMeTeHUWi
CemecTp: 4
1 |OTBeTbI Ha BOMpOChI | |0 |21
N3yyeHne TeopeTUYeCKoro MaTepuana u nNogroToBKa BOMPOCoB
2 |ﬂo,u,r0TOBKa K aTTectauum | |O |O
OlMnkK.1.3-1.2,0
NK.3.¥1,0MK.4
.3-1.1,0MNK.5.3-
3 CamocToATeNIbHOE U3yUeHNe TEOPETMUYECKOro 1.1,MK.2.B.Y1, 193 0
MaTepuana NK.2.B.Y3,lNK.
3.B.3-1.1,MK.3.
B.Y1,MK.3.B.Y
2

CTy[eHT usyyaeT TeMbl, NpUBeLeHHbIE B Tabnuue 3.1

4. NpaBuna aTTecTauum 0byyaroLmMxcsa No AUCUUMINHE

[ns atTecTaumm obyyaroLmMxca No AUCUMINIMHE UCMONb3YeTCs 6albHO-PENTUHIOBas c1UCTeMa
(BPC), no3sonsoLWasn BbICTaBMSATb OLEHKM N0 TPAAULMOHHON LWKane u 15-yposHeBoi ECTS.
KpaTkas nHhopmauums o BPC npveegeHa B Tabn. 4.1.

Tabnuya 4.1

MuH.

OugeHMBaeMble BUAbI AeATE/TbHOCTY 06y4atoLLmXxcst 61

MakcuMasibHbI 6an

CemecTp: 4




3auem:

| 50 | 100

KoHTpompytoLLme MaTepuasbl - CIYCOK BOMPOCOB

B Tabnwuue 4.2 npefcraBieHO COOTBETCTBME (POPM KOHTPO/A 3aABN1sieMbIM TPeOOBaHNAM K
pesy/ibTatam 0CBOEHUS AVUCLIMMNINHDI.

Tabnuua 4.2

Kogabl
KomneTeH
uui

dopmbl
KOHTPO/A

NHANKATOPbI IOCTUXKEHNSI KOMMNETEHLNT

OriK.1

OrlMK.1 32. 3HaTb OCHOBHble MeTO/bl BepuUth1KaLym nNporpamm

Ornk.3

OlMK.3 y1. ymMeTb NCMO/b30BaTh BbIYUCINTENbHBIN SKCMEPUMEHT 1 YNCIIEHHOE MOAENIMPOBaHUE NpY
npoBeAeHNN 1ccnefoBaHnl

Ork.4

OrK.4 31. 3HaTb OCHOBHbIE TEXHOMIOTMM TPYNMOBOI Pa3paboTKM NPOrPaMMHOro 06ecreyeHNs

OrkK.5

OrlMK.5 31. 3HaTb OCHOBHbIE TEXHOMOTMU Pa3paboTKM NPOrpamMmMHbIX KOMIIEKCOB B 06/1aCTW YNCIEHHOMO
MOZeN1pPoBaHus

NK.2.B

MK.2.B y1. ymeTb paboTaTh C 6UGAMOTEKAMI NPOrPaMM A1 BbICOKOMPOU3BOAUTENbHBIX BbIUMC/EHNI

MK.2.B y3. ymMeTb paspabaTbiBaTb 3PEKTVBHbIE NMPOrPamMMbl Ha S3bIKaxX BbICOKOTO YPOBHS 1 TECTUPOBATL
nx

MK.3.B

MK.3.B 31. 3HaTb CTPYKTYpY NPOrpaMMHOIo KOMM/IEKCa 1Sl PeLLEHNs 3aa4 MaTeMaTNUecKoin uUamkm

MK.3.B y1. yMeTb pa3pabaTbiBaTb ()parmMeHTbI MPe- 1 MOCTMNPOLECCOPOB MPOrPaMMHBIX KOMI/IEKCOB
PELLEeHMs 3324 MaTeEMaTNYECKO U3NKY

MK.3.B y2. yMeTb pa3pabaTbiBaTb 1 IPHEKTUBHO PESIN30BbLIBATL OCHOBHbIE MOAY/N BbIUMCIUTENBHOM
4acTy NPOrpaMMHOI0 KOMIJIEKCA YNC/IEHHOTO MOLENIMPOBaHUS

OueHOYHbIe cpeacTBa no ancunnanHe "TpuHUMNGI pa3paboTKy NPorpamMMHbIX KOMMIEKCOB ANA
peLLeHNs 3afa4 MaTeMaTUUeCKOor 3NKN™ BXOAAT B COCTaB (DOHAA OLIEHOUHbIX CPEACTB Mo
moaynto (npunoxxeHue Ne 1 K paboyeii nporpamme).

5. Jlutepatypa
OcHoBHas nMTepaTypa

1. Conogeituuk FO. I'. MeTox KOHEUHBIX 3JIEMEHTOB JJIs PEIIEHUS CKAIIPHBIX M BEKTOPHBIX 3371aY :
[yueOHOe mocoOue] / FO. I'. Conosetiunk, M. D. Posik, M. I'. Tlepcosa ; [HoBocu®6. roc. TexH. yH-T).
- HoBocubGupck, 2007. - 895 c. : nun.

JononHnTenbHas nuTepaTypa

1. [TepcoBa M. I'. KoneuHO3/1eMeHTHOE MOAECIUPOBAHNE 3JEKTPOINHAMUYECKHUX MPOLIECCOB B
3aJavax re03JIEKTPUKH U JIEKTPOMEXAHUKH : TUC. ... A-pa TexH. Hayk : 05.13.18 / [1epcosa
Mapuna ['ennagreBHa ; Hayu. pyk. Comnoseituuk FO. I'. ; HoBocu®6. roc. TexH. yH-T. - HoBocuOupck,
20009. - 419, [6] n : cxemsl, IIB. WJI.

2. Posik M. D. Peanu3anus u aHamu3 BeraucauTenbHbIX cxem MKD npu MmonenupoBanum
3JIEKTPOMATrHUTHBIX TOJIEN B CJIOXKHBIX 00JIACTSX : AMC. ... A-pa TexH. HayK : 05.13.18 / Posx M. 3. ;
Hayd. pyk. Comoseituuk 0. I'.; HoBocu6. roc. TexH. yH-T. - HoBocubGupck, 2006. - 319 n. : m.

3. Unbun B. [1. MeTonbl KOHEUHBIX Pa3HOCTEN U KOHEYHBIX 00BEMOB IS SJUTUITUYECKUX
ypasuenwuii / B. I1. Uneun. — HoBocubupck : UM CO PAH, 2000. — 344 c.
4. Uneun B. I1. Metons! 1 TEXHOIOrUHA KOHEUHBIX di1eMenToB / B. I1. UneunH ; UH-T BRIUKCIH.

MaTeMaTuku u Mat. reousuxu, Cub. ora-uue Poc. akan. nayk. — HoBocubupck : UBMuMI™ CO
PAH, 2007. - 370 c.




NHTepHeT-pecypcsl

1. http://courses.edu.nstu.ru/index.php?show=155&curs=2159 Ilepcosa M.T"., Conoseiiunk F0.T .,
Temmsixosa 3.C. "I[Iporpammusiii komruiekc ELMEC ais mpoekTHpoBaHus 1 UCCIET0BAHMS
anekTpudyeckux MamuH" /DnekTporexHuka - 2009 r. - Ne 12. - C. 8-13.

6. MeToan4yecKoe 1 NporpamMmmMHoe obecrnieveHne, MHMOPMaLVMOHHbIE TEXHO/I0M NN

6.1 MeToaunyeckoe obecrneyeHme

6.2 Cneumann3npoBaHHOEe NporpamMmmHoe obecneyeHme
1 uaTerpUpOBaHHas cpena paspadorku http://www.openwatcom.org Open Watcom
2 UnrterpupoBanHas cpena paspadborku Microsoft Visual Studio

6.3 VIH(hopmMaLMOHHbIe TexXHOMornm

Mpw ocyLecTBneHM 0b6pa3oBaTeNbHOro npoLecca no AUCLUNINHE NMPUMEHSAOTCS 3/1EMEHTbI
AMCTaHUMOHHBIX 06pa30BaTe/ibHbIX TEXHONOMIA, & TaKXKe CUHXPOHHOMO M aCUHXPOHHOIO
B3aMMOAENCTBUS B 3N1EKTPOHHON MH OpPMaLMOHHO-06pa3oBaTte/ibHo cpeabl HI'TY.



