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Pabouas nporpamma AUCLMNINHBI
CneuuanbHble FNaBbl HanpaBieHUs

1. BHewHWe TpeboBaHMSA

Tabnuua 1.1

KomneTeHUun

pynna =
MHanKaTopbl JOCTUXEHUS KOMMETEHLNIA

KomneTeHums ®OC: OMK.1 BnafeHne MeTOAO0OTNEN TEOPETUYECKUX W
9KCNEPMMEHTA/IbHBIX UCCNEA0BaHNIA B 06/1aCTN NPOdECCUOHANbHOM AeATeNbHOCTH

KomneTeHums ®IOC: OlMK.3 crnocobHOCTb K pa3paboTKe HOBbIX METOA0B MUCCEL0BaHMA
N X NPUMEHEHMIO B CAMOCTOATENIbHOM Hay4HO-UCCNef0BaTENbCKOW AeATeNbHOCTM B
06/1aCTN NPOdeCcCHOHANBLHON AeATeIbHOCTH

KomneTeHums ®IOC: OlMK.3 crnocobHOCTb K pa3paboTKe HOBbIX METOA0B MUCCEL0BaHMA
N X NPUMEHEHMIO B CAMOCTOATENIbHOM Hay4HO-UCCNef0BaTENbCKOW AeATeNbHOCTM B
06/1aCTN NPOdeCcCHOHANBLHON AeATeIbHOCTH

KomneTeHums ®IOC: OMK.5 cnoco6HOCTb 06LEKTUBHO OLEHUBATbL Pesy/bTarhl
nccnefoBaHuii M pa3paboTok, BbIMOHEHHbIX APYTMMM CrieLanmcTamy U B Apyrux
Hay4YHbIX YYPEXAEHNAX

KomneTeHums ®OC: OMNK.8 roToBHOCTL K NpenoaaBaTebCKoi AeATENbHOCTM MO
OCHOBHbIM 06pa3oBaTe/lbHbIM MPOrpamMMam BbICLLEr0 06pa3oBaHus

KomneteHumsa HITY: MK.1.B roToBHOCTb K pa3paboTke 1 NPUMEHEHNIO MATeMaTUYECKNX
METOJ0B MOLENMPOBAHUA 06BEKTOB U ABNEHWIA

KomneTeHums HITY: MK.1.B roToBHOCTb K pa3paboTke 1 NPUMEHEHNIO MaTeMaTUYECKNX
METOJ0B MOLENMPOBaHUA O6BEKTOB U ABIEHWIA

KomneTeHums HI'TY: MK.1.B roTOBHOCTb K pa3paboTke U MPUMEHEHUIO MaTEMaTUYECKMX
METO/I0B MOJE/IMPOBaHNS 0OLEKTOB U SB/IEHUIA

KomneteHums HI' TY: MK.2.B roToBHOCTb pa3pabaTtbiBaTb, 060CHOBbLIBATb U TECTUPOBATb
3PPEKTUBHbIE BbIYNCAUTENbHBIE METOAbI C MPYMEHEHVEM COBPEMEHHBLIX KOMMbIOTEPHbIX
TEXHO/IOT WA

KomneteHums HI'TY: MK.2.B roToBHOCTb pa3pabaTtbiBaTb, 060CHOBbLIBATb U TECTUPOBATb
3PPEKTUBHbIE BbIYNCAUTENbHBIE METOABI C MPUMEHEHVEM COBPEMEHHBLIX KOMMbIOTEPHbIX
TEXHO/IOT WA

2. TpeboBaHust HI'TY K nnaHMpyeMbIM pesynibTaTtam 06yuYeHUsi, COOTHECEHHbIM C
NHAMKaTOpaMu AOCTUMXKEHNA KOMMETEHLNIA

Tabnuua 2.1
NHankaTopbl JOCTUXEHNA KOMMNETEHLNN dOpMbI OpraHm13aLmn
Pe3ynbTaTbl 06y4eHNs 3aHATUK
OMNK.1.yl ymeTb NPOBOAUTb BbIYNCUTENbHBIA 3KCNEPUMEHT 1 OLEHMBATb ero Nekyun; CamocTosTeNbHas paboTal
pesynbTaThl
OMNK.1.yl ymeTb NPOBOAUTb BbIYNCUTENbHBIA 3KCMEPUMEHT 1 OLEHMBATb ero Nekumn; CamocTonTeNbHas paboTal
pesynbTaThl
OrMK.3.31 3HaTb 06LLME NPUHLMMLI NPOBELEHUSA HAYYHbIX NCCNeL0BaHNI Jlekuyn; CamocTosTensHas paboTa
OlMK.5.y1 ymeTb OLEHMBATL BAVSIHWE BbIYMCNTENBHON NOTrPeLLHOCTY Ha Nekuun; CamoctonTe/bHas paboTa|
pesynbTaTbl YUCNEHHOr0 MOAENNPOBAHNS
OrK.8.33 3HaTb NpenofaBaemMyto 06/1aCTb HAy4YHOro (Hay4HO-TEXHUYECKOTr0) Nekuun; CamoctonTe/lbHas paboTa|
3HaHWA 1 (MNK) NPOECCUOHANBHOW AEATENbHOCTU W TEHAEHLIUW €€ Pa3BUTUSA
Or1K.8.33 3HaTb npenogasaemyto 061aCTb Hay4YHOTO (Hay4YHO-TEXHWUYECKOTO) Nekuwnn; CamocTosTeNbHas paboTa
3HaHWA 1 (K1) NPOECCUOHANBHOW AeATENbHOCTU U TEHAEHLINN ee Pa3BUTUSA
OrK.8.33 3HaTb npenogaBaemyto 061acTb HAy4YHOTO (Hay4YHO-TEXHUYECKOTO) Nekuwnn; CamocTosTeNbHas paboTa
3HaHMA 1 (MAK) NpoeccoHaIbHOW AeATENLHOCTM U TEHAEHLMN €€ PasBUTUS
MK.2.B.31 3HaTb MeTOAbI PeLeHNs BOMbLINX CUCTEM NMHENHBIX YPaBHEHWIA C Nekyun; CamocTonTebHas paboTal
CUMMETPUYHBLIMU N HECUMMETPUYHBIMMN BELLECTBEHHBLIMY U KOMM/IEKCHBIMU
MarTpuuaMu




MK.1.B.31 3HaTb OCHOBHble METO/bI PELLUEHUS IMHEMHBIX Y HENMHEHBIX KPaeBbiX

3a/a4 MaTeMaTUYecKO (hn3nNKK

Nekuyun; CamoctonTe/lbHas paboTa|

MK.2.B.y2 yMeTb BbINOMHATL MPOrPamMMHbIe peasinzauym A1s noslyyeHmns

YMCNEHHbIX PeLeHWi NPY MOAENNPOBAHUMN (IM3UYECKMX NPOLLECCOB

Nexuyn; CamocTosTeNbHas paboTy

MK.1.B.32 3HaTb CNOCO6bLI MOCTPOEHUS ANCKPETHBIX aHA/IOr0B 3afa4y No MeTodam
KOHEYHbIX pa3HOCTel, KOMIoKaumMid, HAMMeHbLUNX KBapaToB, KOHEUYHbIX

3/IEMEHTOB

Nexuyn; CamocTosTeNbHas paboTa

MK.1.B.yl ymeTb paspabatbiBaTb METOAb! Y @NTOPUTMbI 4/ YAC/IEHHOTO

MOJEeNMPOBaHMA (PU3NYECKMX NPOLIECCOB

Nexuyn; CamocTosTeNbHas paboTa

OMK.3.y1 yMeTb UCMONb30BaTh BbIYNCANTENbHbIV SKCNIEPUMEHT 1 YMCIEHHOE

MOJen1poBaHue Npy NPOBEAEHNM MCCIeA0BaHMIA

Nexuyu; CamocTosTeNbHas paboTa

3. CofeprkaHne N CTPYKTypa ANCUUMNTUHDI

Tabnuua 3.1

TeMbl neKuuin

Yacbl

N3 Hux B
thopme npaxT.
noAr., vac.

AKTVBHbIE
opmbl, yac.

NHankKaTopbl
[OCTVDKEHUSA
KOMMeTeHUNIA

YyeGHas AesiTeNbHOCTb

CemecTp: 4

AvpakTryecKasi eaMHMLa: MateMaTmyeckoe MofeIMpoBaHme B HAYKOEMKMX TEXHOIOMUSX

1. CmbIcn oneparopos
[AVBEPreHLMs 1N poTop.
PacnpezeneHHble 1

cocpeaoTovYeHHbIe NCTOYHUKN

BEKTOPHOro nonA.

Ork.8.3-1.3

acnupaHTbl U3yyarT
npesnaraemMblii Mmatepman u
pa3pabaTbiBatOT OCHOBHbIE
nporpaMmHbIe MOAYNN,
HeobXxoanMble Ans
BbIMO/THEHUSA
VHAMBWAYaNbHOIO 3aaHNs
B pamKax CBOEro
AnccepTaLyoHHOro
“ccnefoBaHns
(othopmnsieTcs B BUAE
pasfena B OT4eTe 0
Hay4HO-M1CCNea0BaTeIbCKOM
paboTe)

2. MopgenvipoBaHue TernnoBbIX

N ANNIEKTPOMarHMUTHbIX nonei

10

Ork.1.y1,0
MNK.3.3-1.1,0
MK.3.¥1,0M
K.5.¥1,0MNK
.8.3-1.3,K.
1.B.3-1.1,M1K
A1.B.3-1.21
K.1.B.Y1,MK
.2.B.3-1.1,M
K.2.B.Y2

acnupaHTbl U3y4arT
npegnaraembiii MaTepuan u
pa3pabaTblBalOT OCHOBHbIE
nporpaMmHbIe MOAYN,
Heobxo4uMble Ans
BbIMO/HEHMSA
VHAVBULYaNbHOTO 3afaHus
B pamKax CBOEro
AvccepTauyoHHOro
“ccnefoBaHms
(odhopmnisieTca B BUAE
pasfena B OTYeTe 0
Hay4YHO-1CCNeA0BaTeNbCKOM
paboTe)

AnpakTudeckasn eaMHnLa: MeTofibl M KOMMbIOTEPHAs peannsauus pelleHus 3aaay 06paboTKum
[AHHbIX B HAYKOEMKWX TEXHO/OrsIX




acnupaHTbl U3yyarT
npegnaraemblii Matepuan u
pa3pabaTblBatOT OCHOBHbIE
nporpammHble MOAYNN,
HeobXxoauMble /15
OlK.1.Y1,0 |BbINONMHEHUSA
MK.3.3-1.1,0|nHanBuayansHOro 3agaHna
MK.3.¥1,0l1|B pamKax CBOero

K.8.3-1.3 |aucceptaymMoHHOro
nccnefoBaHus
(othopmnsieTcs B BUAE
pasgena B OTYeTe O
Hay4YHO-1CCNeA0BaTeNbCKOM

3. O6paTHble 3a4a4n Kak
OCHOBHOW MHCTPYMEHT
006paboTKM aHHbIX B
HayKOeMKUX TEXHONOTUAX.
BbluncnuTenbHas cxema
peLLeHNs 06paTHbIX 3aaay
MaTemMaTU4ecKon rmku. 6 0 0
Mpo6nembl, BO3HMKAIOLLME
npu peLLeHnn obpaTHbIX 3aaad
MaTeMaTnyecKom hn3nKuN.
MyTun peweHus. JInHeHbIe 1
HeNnHeliHble 06paTHbIe
3agauu.

paboTe)
3.2 CamocTosTe/IbHas paboTa obyyaroLlerocs
Tabnuua 3.3
o ViHanKaTopb! Yacbl Ha Uacbl Ha
No Buabl caMOCTOATENLHOW PaboThbl JOCTMXEeHNA
< |BbINO/IHEHWE |KOHCY/TbTauumn
KOMMETEHLMI
CemecTp: 4
ONK.1.¥1,0MK
.3.3-1.1,0l1K.5.
Y1,0lMK.8.3-1.3
1 |[lMogroTtoBKa K 3aHATUAM J1K.1.B.3-1.1,M|70 8
K.1.B.3-1.2,MK.
1.B.Y1,K.2.B.
3-11

Mpy NOArOTOBKe K 3aHATUAM acnupaHTbl U3y4aroT npegnaraeMblii MaTepuan u paspabaTbiBatoT OCHOBHbIE
nporpaMmHble MOLY/IN, HEO6XOAUMbIE /15 BbINOSHEHUA MHANBUAYAIbHOTO 33jaHNs B paMKax CBOEro
AVCCepTaLMOHHOIO mccnefoBaHns (0hopMIseTCs B BUAe pasfena B OTHYETE O Hay4YHO-UCC/eL0BATEe/IbCKOA
pa6ote): MepcoBa M. I'. CoBpeMeHHble KOMMbIOTEPHbIE TEXHOMOMMM : KOHCNEKT nekumin / M. . Tepcosa,
FO. I'. Conoseituuk, M. A. oMHMKOB ; HOBOCKMG. roc. TexH. yH-T. - HoBocmbumpcek, 2014. - 78, [2] ¢. : vn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000202730 MeTofbl KOHEYHO3IEMEHTHOIO
aHanm3a [ONeKTPOHHLIN pecypc] : 3NeKTPOHHLIN yuebHO-MeToanuYeckuii komnnekc / M. I. Mepcosa, HO. T.
Conoseituuk, M. A. lomHrkoB, M. I'. TokapeBa ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, [2014]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000186196. - 3arn. ¢ skpaHa. CoBpeMeHHble
KOMMbIOTEPHbIE TEXHONIOTMN [SNEKTPOHHBIV pecypc] : 3NeKTPOHHBIV y4e6HO-MeTOANYECKMIA Kommeke / M.
I". Mepcosa, 4. B. Barun, M. A. JomHukos, FO. I'. Conoseitunk ; HoBocu6. roc. TexH. yH-T. -
Hosocunbupck, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000186027. - 3arn. ¢
JKpaHa.

OlNK.1.¥1,0MK
.3.3-1.1,0MNK.3.
¥1,0MK.5.¥1,0
MK.8.3-1.3,MK.
1.B.3-1.1,1K.1.
B.3-1.2,MK.1.B.
Y1,MK.2.B.3-1.
1,MK.2.B.Y2

2 |MoaroToBKa K aTTecTauum




Mpy NOAroTOBKE K aTTeCTaLMm acnmpaHTbl U3yyatoT npeanaraeMblii Matepuan: Mepcosa M. I
CoBpeMeHHble KOMMNbIOTEPHbIE TEXHOMOMM : KOHCNEKT nekumin / M. I". Mepcosa, FO. I". Conoseiuuk, . A.
JOoMHMKOB ; HoBOCKG. roc. TexH. yH-T. - HoBocnbnpck, 2014. - 78, [2] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000202730 MeTobl KOHEYHO3/IEMEHTHOr 0 aHaIn3a
[3neKTpoHHBI pecypc] : 3NeKTPOHHBIA y4ebHO-MeToAMYeCKMn Komnneke / M. . Mepcosa, HO. T
Conoseituuk, M. A. JlomHrKoB, M. I'. TokapeBa ; HoBocK6. roc. TexH. yH-T. - HoBocunbupck, [2014]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000186196. - 3arn. ¢ skpaHa. CoBpeMeHHble
KOMMbIOTEPHbIE TEXHONIOTMUN [SNEKTPOHHBIV pecypc] : 3NeKTPOHHbIV y4e6HO-MeTOLNYECKMIA Komreke / M.
I". Mepcosa, 4. B. Barun, M. A. JomHukos, FO. I'. Conoseitunk ; HoBocu6. roc. TexH. yH-T. -
Hosocunbupck, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000186027. - 3arn. ¢
JKpaHa.

3.3 TexHonorus obyyeHust

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYaIOLLIMXCS, & TAKXKe NPOBeAeHUS
KOHCY/NbTaLMiA NPUMEHSIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOMOMK (Tabn. 3.4).

Tabnuua 3.4
ﬂ,eﬂTeﬂbHOCTb |/|Hd)0pMaLI,I/IOHHO-KOMMyHI/IKaLI,I/IOHHbIe TEXHONOrnm
VHhopmmpoBaHue JInyHbIVi TVNOBOI caiiT; Cpefa 3NeKTPOHHOro 0byyeHns HI'TY
KOoHcynbTMpoBaHme Cpefa 3neKTPOHHOro obyyeHus HI'TY
KOHTpO/b Cpefia aneKTpOHHOro obyyeHns HI'TY
Pa3melLieHne yUebHbIX JInuHbIN TUNOBOW caliT; Cpeaa aNeKTPOHHOro obyueHus HIFTY;
MaTepranos 36C

4. MpaBuna aTTecTaumm 06yyaroLwmxcs no AUCUmniInHe

[ns atTecTaymm oby4varoLwmxca no AUCUMNINHe Ucnosb3yeTcs 6anbHO-peiTUHIOBas cnucTeMa
(BPC), no3sonstoLwas BbICTaBNSATb OLEHKWN MO TPaaULMOHHOM WKane n 15-ypoBHeBoi ECTS.

KpaTkast nHchopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaemble BUAbI LeSATeTbHOCTY 06y4daroLmxcs 62 MakcmanbHbIn 6ann
CemecTp: 4
CamocmosmenvHoe UsydeHue meopemudecKkoco mamepuaidad. 40 80
Brinonnenue WHAWBUAYAJIBHOTO 3adaHUs
3avem: 10 20

KoHTponupytowme matepuanb! (CMICOK BOMPOCOB) NPMBOAATCA B "MeTo/bl KOHEUHO3NIEMEHTHOIO aHaNn3a [N1eKTPOHHbIN pecypc] : 3N1eKTPOHHbINA y4ebHO-MeToANUECKA
komnnekc / M. . MepcoBa, 0. I". Conoseidunk, M. A. JomMHukoB, M. I". Tokapesa ; HoBocuG. roc. TexH. yH-T. - HoBocnbmpck, [2014]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000186196. - 3ar/. ¢ 3KpaHa."

B Tabnuue 4.2 npefcTaBeHO COOTBETCTBIE POPM KOHTPO/SA 3asBNsieMbIM TPEGOBaHNAM K
pe3ynbTaTaM OCBOEHUSI AUCLUMIINHBI.

Tabnuua 4.2
Dopmbl
Kogpl P
o KOHTpONA
KOMreTeH MNHANKaTopbl JOCTUXKEHUA KOMMNETEHLNI
unn 3aver
OlMK.1 |OrK.1 yl. ymeTb NPOBOAUTL BbIYUC/NTENBHBIA 3KCMIEPUMEHT U OLIEHMBATb €ro PesysbTaTtbl +
OlK.3 |OrK.3 31. 3HaTb 06LLMe NPUHLMMNBLI NPOBEAEHUS HAYYHbIX UCCef0BaHNIA +
OMMK.3 yl. ymMeTb NCMOMb30BATb BbIYUCAUTENbHBIV 3KCMEPUMEHT U YMC/IEHHOE MOJENNPOBaHME Npn +
NpoBeAEHN UCCe0BaHNIA




OMK.5 OMMK.5 y1. yMeTb OLEHNBATL BANSHMWE BbIYUCNTENBHON MNOTPELLUHOCTM Ha Pe3yNbTaTbl YACIEHHOIO +
"~ |MoAennpoBaHns
OrMK.8 OlK.8 33. 3HaTb Npenojasaemyto 0611acTb HayYHOro (Hay4HO-TEXHUYECKOr0) 3HaHUA 1 (UNn) +
"~ | npoceccMoHanbHOM fEeATENBHOCTU U TEHAEHLMN ee Pa3BUTUS
MK.1B MK.1.B 31. 3HaTb OCHOBHbIE METOAbI PELLEHNS IMHEMHBIX U HEMMHEVHbIX KPaeBbIX 3aaad +
7 | MaTemMaTnyecKon r3nKm
MK.1.B 32. 3HaTb cNOco6bl NOCTPOEHWA AUCKPETHBLIX aHAN0roB 3a4a4 Mo MeTOAaM KOHEUHbIX +
pasHOCTel, KOMMOKaLUMiA, HAMMEHbLUNX KBAAPATOB, KOHEYHbIX 3/1EMEHTOB
MK.1.B y1. ymeTb pa3pabatbiBaTe METOAbI M aNrOpUTMbl A8 YNC/IEHHOTO MOAEIMPOBaHMS +
(hM3MYECKMX NPOLLECCOB
K28 MK.2.B 31. 3HaTb METO/bl PELLIEHMS GOMBLLNX CUCTEM NIMHENHLIX YPaBHEHWIA C CUMMETPUYHBIMU U +
=7 | HECUMMETPUYHBIMY BELLECTBEHHBLIMU U KOMIM/IEKCHLIMW MaTpuLiaMu
MK.2.B y2. yMeTb BbINOMHATL MPOrPaMMHbIE peainsauumn 415 NONYUYEHNUS YACTEHHbIX PELLIEHWIA Npy +
MOZEN1PoBaHUM PU3NYECKNX NPOLLECCOB

OueHouYHble cpeacTea No gucumnanHe "CneynanbHble r1aBbl HanpasneHUs" BXOAAT B COCTaB
(hoHAA OLIEHOYHBIX CPeACcTB No MoAynto (NpunoxeHme Ne 1 K paboueii nporpamme).

5. Jlutepatypa

OcHOBHas nnTepaTypa
1. Conogeitunk FO. I'. MeTon KOHEUHBIX 3JIEMEHTOB TSI PELIEHUS CKATSIPHBIX U BEKTOPHBIX 33112y :
[yue6HOe mocobue] / HO. I'. Conosetiunk, M. D. Posix, M. I'. Tlepcosa ; [HoBocu®. roc. TexH. yH-T].
- HoBocubupck, 2007. - 895 c. : un.
2. Wneun B. T1. Mertonsr u TexHOIOrnu kKoHeuHbIX dmeMenToB / B. I1. MneuH ; Poc. akan. Hayk,
Cub. otn-uue, MH-T BBIYHCI. MaTeMaTHKU U MaT. reodusuku. - HoBocubupck, 2007. - 370 c. : w.
3. Persova M.G. Computer Modeling of Geoelectromagnetic Fields in Three-Dimensional Media by
the Finite Element Method [Electronic resource] / M.G. Persova, Yu.G. Soloveichik, G.M.
Trigubovigh // 1zvestiya, Physics of the Solid Earth. - 2011. - Vol. 47, No. 2. - P. 79-89. - Mode of
access: http://www.springerlink.com/. - Title from screen.
4. [Tepcosa M. I'. CoBpeMeHHBIE KOMIIBIOTEPHBIE TeXHOIOTUH : KOHCTIEKT jekiuii / M. I'. [Tepcosa,
1O.T'. Conogeitunk, I1. A. [lomankos ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2014. - 78, [2] c.
: mi.. - Pexxum goctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000202730
5. [lepcoBa M. I'. MeToapl KOHEYHORIEMEHTHOTO aHaMm3a : KoHcTekT Jekiwuii / M. . Ilepcosa, FO.
I'. Conogeitunk ; HoBocu®. roc. Texs. yH-T. - HoBocubupck, 2015. - 203, [1] c. : mi.. - Pexxum
moctyna: http://elibrary nstu.ru/source?bib_1d=vtls000214705
6. l'oBopkoB B. A. Dnektpuueckrie u MarautHble 110J1s1 / B. A. ['oBopkoB. - Mocksa, 1968. - 486,
[1] c. : gepr.
7. Huxonbeckuii B. B. DmekTpoanHamMuka u pacripocTpaHEHUe PAIUOBOJIH : [yuyeOHOe mocooune st
paauoTeXHUYECKUX criernaabHocTel By308] / B. B. Hukonsckuii, T. . Hukonbckas. - M., 2011. -
542 c. : mn., Ta0II.

[ononHuTenbHaa nauTepaTypa
1. 3enkeBuu O. C. MeTo1 KOHEUHBIX 3JIEMEHTOB B TEXHHUKE : mep. ¢ aHriL. / O. 3eHKeBUY ; IO Pel.
b. E. I[loGenpu. - M., 1975. - 541 c. : un.
2. 3enkeBuu O. C. Koneunsie snemenTs! u anmpokcumarlus / O. 3eakesud, K. Mopras ; mep. ¢
aurn. b. U. Ksacosa ; mox pen. H. C. baxBanosa. - M., 1986. - 318 ¢. : u.
3. Mapuyk I'. 1. MeToas! BBIYUCIUTENBHOM MaTeMAaTHKH : yueOHoe mocooue / I'. 1. Mapuyk. -
CII6. [m ap.], 2009. - 608 c.. - Ha 00x1.: 3nanne! YBepennocts! Ycmex!.




4. Tony6 JI. Marpuunsie Beraucienus : miep. ¢ anra. / Jx. Tony6, Y. Ban Jloyn ; mox pexn. B. B.
Boeponuna. - M., 1999. - 548 c. : un.

5. JTaeBckuii FO. M. MeTton kOHeUHBIX 3/1eMeHTOB (OCHOBBI TeopuH, 3aaaun) / KO. M. JlaeBckuii ;
HoBocu6. roc. yu-t. - HoBocubupck, 1999. - 166 c. : un

6. Mapuyk ['. 1. Beenenne B mpoeKIIMOHHO-CETOYHBIE METOBI | yueOHOE MocoOume 1T By30B MO
cneunanprocTu "[Ipuknannas maremaruka” / I'. 1. Mapuyk, B. . Aromkos. - Mocksa, 1981. -
416 c. : n.

7. Mapuyk ['. 1. MeToas! BEIMUCANTENBHO MaTEeMATHKH : yd4eOHOe TocoOue AJIs BYy30B I10
cnenuansHocTH "[lpuknannas matemaruka" / I'. 1. Mapuayk. - Mocksa, 1980. - 535 c.

8. Oprera /I. M. Beenenue B uncieHHbIe MeTOAB! pemienns nuddepeHIaTbHbIX ypaBHeHUH / [k,
Oprera, Y. Ilyn ; nep. ¢ aarn. H. b. KonroxoBoii ; mox pea. A. A. AGpamosa. - M., 1986. - 288 c. :
WJI., CXEMBI, Ta0I.

9. CunbBectep [1. MeToa KOHEYHBIX 3JIEMEHTOB Ui PAIUOHHKEHEPOB U MHKEHEPOB-3JIEKPUKOB /
I1. CuneBectep, P. ®eppapu ; nep. ¢ aurn. C. H. Xorsunuesa, ®. ®. JIyoposku. - M., 1986. - 229
C.: WL

10. Huxonsckuit B. B. DnexkrponmHaMuka u pacupocTpaHeHHE PaaroOBOIIH | yaeOHOe mocodme aist
pPaaMOTeXHUYECKUX crienuanbHocTel By30B / B. B. Hukonsckuii. - M., 1989. - 543 ¢. : un.

6. MeToauueckoe 1 NporpaMMHoe o6ecriedeHre, MHHOPMaLMOHHbIE TEXHOIOM K

6.1 MeTogunyeckoe obecrneyeHne

1. CoBpeMeHHbI€ KOMIIBIOTEPHBIE TEXHOJIOTUHU [ DIIEKTPOHHBII pecypc| : 3JIeKTPOHHBII
yuebHO-mMeTonmyeckuii komrieke / M. I'. lepcosa, /1. B. Barun, I1. A. Jlomuukos, FO. T
Conogseitunk ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2014]. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000186027. - 3ar. ¢ 3xpaHa.

2. MeToapl KOHEYHOIJIEMEHTHOTO aHAIN3a [ DJIEKTPOHHBINA pecypc| : 3JeKTPOHHBIN
yuebHo-mMetonmyeckuii komrieke / M. I'. Ilepcosa, FO. I'. Conoseiiuuk, I1. A. Jlomaukos, M. I'.
Tokapesa ; HoBocub6. roc. TexH. yH-T. - HoBocuOupck, [2014]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000186196. - 3ara. ¢ sxpaHna.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecneyeHme
1 Cpena mporpammuposanus Intel Software Intel Visual Fortran Compiler
2 Paspaborka kpoccruiaropMeHHbIX puioskeruit Microsoft Visual Studio 2015

6.3 NHhopMaLyoHHble TEXHONOornn

Mpu ocyLLLECTBNEHNI 06pa30BaTe/IbHOO NPOLECca MO AUCLMNMHE MPUMEHSIIOTCS 3M1EMEHTbI
[VCTaHLMOHHBIX 06Pa30BaTe/bHbIX TEXHOMOMA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IEICTBYS B 3/1EKTPOHHOI MHOPMaLIMOHHO-06pa3oBaTe/bHol cpefbl HITTY.

7. MaTepuanbHo-TeXHUYeCKoe o6ecrneyeHmne

KomnbloTepHbIii Knace

Ne HanmeHoBaHue Ha3HaueHue

1 |KomnbtoTepHblin kKnacc (KomnbioTepsbl KomnbloTepbl 06beAnHEHBI B JIOKA/IbHYO
00befJMHEHbI B IOK&/IbHYIO CETb C BbIXOLOM B |CETb C BbIXOLOM B Internet
Internet )




Pa6oyas nporpamMmma AMCUMNINHBI

|_|pI/IHLI,I/IﬂbI pa3pa60TK|/| nporpaMmmMHbLIX KOMMJIEKCOB A/14 PeLleHnA 3aa4

maTemMaTU4ecKor (In3nKu
1. BHelUHwWe TpeboBaHMSA
Tabnuua 1.1

Mpynna

KomneTeHumn

VIHAMKATOPbI OCTUXKEHNS] KOMMETEHLINIA

KomneteHuums @ OC: OlNK.1 BnageHne METOAO/OMMEN TEOPETUUECKUX U
3KCNEePMMEHTa/IbHbIX MCC/eA0BaHMA B 061aCTU NPOeCcCUOHaIbHOW AeATeNbHOCTM

KomneTeHums ®IOC: OMNMK.3 cnocobHOCTb K pa3paboTKe HOBbIX METOA0B UCCNEL0BaHMS
N UX MPUMEHEHNUIO B CAMOCTOATE/IbHOW HayYHO-MCCe[0BATENIbCKOW AeATENbHOCTM B
06/1aCTN NPOGECCMOHANIbHOM AEATENBHOCTM

KomneTeHums ®IOC: OMNK.4 roToBHOCTbL OpraHv3oBaTb paboTy UCCNEeA0BaTeNbCKOrO
KONEKTMBA B 0611aCTW MPOPECCUOHAILHON AeATENIbHOCTH

KomneTeHums ®OC: OMK.5 cnoco6HOCTb 06LEKTUBHO OLEHNBATL Pe3y/bTarhl
nccnefoBaHuii U pa3paboTok, BbIMOHEHHBIX APYrMMU CrieLanmcTamy U B Apyrux
HayYHbIX YYpexaeHnax

KomneTeHums HITY: MK.2.B roToBHOCTb paspabaTbiBaTb, 060CHOBLIBATH W TECTMPOBATH
3heKTUBHbIE BEIYUCUTENbHbIE METOAbI C NPUMEHEHNEM COBPEMEHHBIX KOMMbIOTEPHbIX
TEXHO/IOI WA

KomneTeHums HITY: MK.2.B roToBHOCTb paspabaTbiBaTb, 060CHOBLIBATH M TECTMPOBATH
3heKTUBHbIE BEIYUCUTENbHbIE METOAbI C NPUMEHEHNEM COBPEMEHHBIX KOMMbIOTEPHbIX
TEXHO/IOI WA

KomneTeHums HITY: MK.3.B cnoco6HOCTh K peann3aumm sPheKTUBHBIX YNCIEHHBIX
METOZ0B 1 a/irOPUTMOB B BUE KOMIN/IEKCOB NPOB/IEMHO-0PUEHTUPOBAHHbBIX MPOrpamm 1
MX MCNOMb30BAHMIO NPW MPOBEAEHUN BLIYUCIUTENLHOIO SKCNEpPUMEHTa

KomneTeHums HITY: MK.3.B cnoco6HOCTb K peann3aumm sPheKTUBHBIX YNCIEHHBIX
METOZ0B 1 a/irOPUTMOB B BUJE KOMIN/IEKCOB NPOBIEMHO-0PUEHTUPOBAHHbBIX MPOrpamm 1
MX MCNOMb30BAHMIO NPW MPOBEAEHUN BLIYUCIUTENLHOIO SKCNEpPUMEHTa

KomneTeHums HITY: MK.3.B cnoco6HOCTb K peann3aumm sPheKTUBHBIX YNCIEHHBIX
METOZ0B 1 a/irOPUTMOB B BUJE KOMIN/IEKCOB NPOBIEMHO-0PUEHTUPOBAHHbBIX MPOrpamm 1
WX MCNOMb30BAHMIO NPW MPOBEAEHUN BLIYUCIUTENLHOIO SKCNEpUMEHTa

2. TpeboBaHus HI'TY K nnaHnpyemMbIM pesy/ibTatam 00yyYeHUs, COOTHECEHHbIM C

NHONKaTOopaMi OOCTMXKEHNA KOMI'IETGHLI,VIVI

Tabnuua 2.1
MHauKaTopbl LOCTUXEHUA KOMMEeTEHLNI ®OpMbI OpraHM13aLmn
Pesy/bTaTbl 06y4eHUs 3aHATUK
OrlMK.1.32 3HaTb OCHOBHble METO/ibl BEPUGMKALIAM MPOrpamMm CamocTosTenbHas paboTa
OlMK.3.y1l ymeTb MCMOMb30BaTb BbIYMCANTENbHBIA 3KCMIEPUMEHT 1 YAC/IEHHOE CamocTonTenibHas paboTa

MOZEN1pPOBaHNE NPY MPOBEAEHWUMN UCC/IE0BaHWIA

OrMK.4.31 3HaTb OCHOBHbIE TEXHOIOMMW FPYMNMOBOV pa3paboTku NnporpaMmMHoro | CamocTtosTe/lbHas paboTta

obecneyeHmnst

OMMK.5.31 3HaTb OCHOBHbIE TEXHOMOTMW Pa3paboTKM NPOrpamMMHbIX KOMMIEKCOB B |CamocToATe/lbHas paboTa

06/1aCTV YNCNIEHHOrO MOAENNPOBAHNS

OrMK.5.31 3HaTb OCHOBHbIE TEXHO/OMMM Pa3paboTKI NPOrPaMMHbLIX KOMM/IEKCOB B | CaMocTosTeNlbHas pa6oTa

061aCTN YMCNEHHOI0 MOAEIMPOBaHNSA

MK.2.B.yl ymeTb paboTath ¢ 61UbIMoTEKAMM NpOrpaMm 4ns CamocTonTenbHas paboTa

BbICOKOMPOM3BOANTE/bHBIX BbIUYMNC/IEHWIA

MK.2.B.y3 ymeTb pa3pabaTbiBaTb EKTUBHbIE NPOrPaMMbl Ha A3bIKaxX BbICOKOTO |CaMocTosiTeNbHas paboTa

YPOBHA N TECTUPOBATb UX

MK.2.B.y3 ymeTb pa3pabaTbiBaTb 3i(heKTMBHbIE NPOrpamMMbl Ha Si3bIKax BbICOKOro |CaMocTosTeNnbHas paboTta

YPOBHA N TECTUPOBATb UX




MK.3.B.31 3HaTh CTPYKTYpY NPOrpaMMHOro KOMr/eKca A5 peLleHns 3agad
MaTeMaTUYecKon (Prn3nKm

CamocTosiTenbHas paboTa

MK.3.B.31 3HaTb CTPYKTYpY NPOrpaMMHOro KOMreKca A5 peLleHns 3agay
MaTeMaTNYeCKO n3NKM

CamocTosiTenbHas paboTa

MK.3.B.yl ymeTb paspabatbiBaTb parMeHTbI Npe- 1 NoCTNPOLLECCOPOB
MpOrpaMMHbIX KOMMIEKCOB PeLlieHns 3aa4 MaTeMaTuyeckom hnsmku

CamocTosiTenbHas pa6oTa

MK.3.B.yl ymeTb pa3pabaTbiBaTb )parMeHTbl Npe- 1 NOCTNPOLECCOPOB
NpPorpamMmMHbIX KOMMJIEKCOB peLleHs 3a4a4 MaTeMaTu4ecKoi PU3nKu

CamocTosTeNbHas paboTa

MK.3.B.y2 ymeTb pa3pabaTbiBaTb 1 3PHEKTVBHO Peasi3oBbiBaTb OCHOBHbIE
MOZYNM BbIYMCAINTENBHO YacTX NPOrpaMMHOro KOMM/EKCa YNCIEHHOTO
MOZENNpoBaHuUs

CamocTosTenbHasa paboTa

3. CofeprkaHne N CTPYKTypa ANCUUMNTUHDI

Tabnuua 3.1
N3 HuX B NHankKaTopbl
Tembl A5 Yachl |bopwe npakr. | ATIBHE | Cocrenun | YueBHas AesITENbHOCTb
CaMOCTOﬂTeﬂbHOFO V|3y"‘|eHV|ﬂ nOAr_' yac. (bOprL vac. KOMI‘IETEHLI,I/II‘/'I

CemecTp: 5

AnpakTudeckas eavHnLa: MporpaMMHble KOMMIEKChI 411 PELLEHUS 3ala4 MaTeMaTUeCKOiA

DU3nKK

1. CTpyKTypa nporpaMMHOro
KOMMJeKca ANs peLleHuns
3a/1a4 MaTeMaTNYECcKOl

(hM3UKK, B TOM Ymucne 34 0 0 MNK.3.8.3-1.1

CTPYKTYypa rpafmyeckoi yactu
(npe- 1 nocTnpoLeccop) u
BbIYMCUTENBHOW YacTm

BbInonHeHne
NHANBUAYaNbHOTO 3a4aHNA
no Teme "Pa3paboTka
MpPOoeKTa NPorpammHoOro
KOMI/IEKCa Mo maTepuasiam
KaHAMAATCKOM
auccepraumn™, a TaKkxe
NHAMBUAYaNbHbIE 3aHATUSA C
npenogasaresiem, B
npoLiecce KOTopbIX
MPOVCXOAMT Bblaya
WNHAMBUAYaNbHOTO 3a/jaHuns,
OTBETbI Ha BOMPOChHI U
npuemM BbINOIHEHHOTO
3afaHus. MonyyeHHble
pe3ynbTaTbl OOPMIAIOTCA B
Bue pasfena B OTYET O
HINP.

2. CTPYKTYpbl faHHbIX A1

XpaHeHus Pr3nNYecKoin 34 0 0

BobinosHeHue
WNHAMBWAYaNbHOIO 334aHnA
no Teme "Pa3paboTka
MpPOeKTa NpPorpaMmmHOro
KOMI/IeKCa Mo MaTepuanam
KaHAMLATCKOM
auccepraumn™, a Takxe
NHAMBUAYaNbHbIE 3aHATUSA C

OlK.5.3-1.1,|npenogasarenem, B

MoAenn, AUCKpeTusaunn MK.3.B.¥1 |npouecce KOTOPbIX

pacyeTHOM obnacTun, MaTpuLy

MPOMCXOAUT Bblgaua
VHAVBWYaNIbHOTO 3aaHu,
OTBETbI Ha BONPOCHI 1
MPUEM BbIMOSIHEHHOTO
3afaHus. TlonyyeHHble
pe3y/nbTaThbl 0HOPMASIOTCS B
BMAE pasiena B OTYET O
HIP.




3. OCHOBHbIe MOayNn
BbIYMCUTENBHOW YacTu U
Cnocobbl NX peannsaumm,

BK/1HOYas Crocoobbl NOoCTpOeHuA

ANCKpeTM3aLuin

52

OMNK.1.3-1.2,
OrnkK.3.¥1,0
MK.4.3-1.1,0
MK.5.3-1.1,M
K.2.B.Y1,K
.2.B.Y3,TK.

3.B.3-1.1,MNK

3.B.Y2

BbInonHeHne
WNHAMBWAYaNbHOIO 334aHnA
no Teme "Pa3paboTka
npoekTa NporpaMMHoro
KOMI/IeKca No mMartepuanam
KaHAWAATCKOM
auccepraumn™, a Takxe
NHAMBUAYaNbHbIE 3aHATUA C
npenojasaTenem, B
npoLiecce KOTopbIX
NpPONCXOoAMT Bblgaya
WNHAMBMAYaNbHOIO 38aHnA,
OTBETbI Ha BOMPOCHI U
MPWEM BbINOJIHEHHOI 0
3afiaHusa. onyyeHHble
pe3ynbTarbl OhOPMNAIOTCA B
Bue pasfena B OTUET O
HUP.

4. Pa3paboTka v peanusauus
rpatMyeckoi 4acTm
NPOrpaMmmMHOro Kommekca
(npe- n nocTnpoLeccopa) u ee
CBA3b C BbIYVCAUTE/LHOM
4acTbto

41

OlNnK.4.3-1.1,
MK.3.B.3-1.1
,MK.3.B.Y1

BbinosnHeHue
WHAMBWAYaNbHOIO 33aHnA
no Teme "Pa3paboTka
MPOeKTa NPorpammHOro
KOMI/IeKca o mMartepuanam
KaHAMAaTCKOM
aucceptaumn™, a Takxe
NHAMBUAYaNbHbIE 3aHATUSA C
npenogasaresnem, B
MpoLiecce KOTopbIX
MPOVCXOAMT Bblfaya
WNHAMBUAYaNbHOIO 3afjaHuns,
OTBETbI Ha BOMPOCHI U
MPVEM BbINOJIHEHHOI O
3afaHud. MNonyyeHHble
pe3ynbTaTbl OPOPMIAIOTCA B
BUe pasfena B OTUeT 0
HINP.

3.2 CamocTosTe/IbHas paboTa obyyaroLlerocs

Tabnuua 3.3

No Buabl camocTosITeNIbHOW paboThl

MNHankaTopbl
[OOCTMXKEHNS
KOMMeTeHUW

Yacbl Ha Yacbl Ha

BbIMNOJ/IHEHNE |[KOHCYTbTaL N

CemecTp: 5

1 |lMogrotoBka K aTTecTtaummu

OrkK.1.3-1.2,0
MK.3.¥1,0MK.4
.3-1.1,0MNK.5.3-
1.1,MK.2.B.Y1,
MK.2.B.Y3,TK.
3.B.3-1.1,MK.3.
B.Y1,MNK.3.B.Y
2




AcCnunpaHTbl U3yyatoT nNpegiaraeMblii MaTepuas 1 paspabaTtbiBaloT OCHOBHbIE MPOrpamMmMHble MOAYN,
HeobXoAMMble AN BbINOSHEHUS UHAVBUAYANIbHOTO 3ajaHNA B paMKax CBOEro AuccepTauMoHHOIo
nccnefoBaHus (0thopMaseTcs B BUAe passena B 0THeTe O Hay4YHO-UCCNef0BaTeIbCKO paboTe): Mepcosa
M. I'. CoBpeMeHHble KOMMbIOTEPHbIE TEXHOMOMNW : KOHCNEKT nekuuii / M. I Mepcosa, tO. I". Conosenuunk,
M. A. JomH1KOB ; HoBOCMG. roc. TexH. yH-T. - HoBocmbumpck, 2014. - 78, [2] ¢. : .. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000202730 CoBpemMeHHbIe KOMMbIOTEPHbIE TEXHONOTN
[2neKTpOHHBIA pecypc] : 3NeKTPOHHBIA y4ebHO-MeToanYecKuin komnneke / M. T. Mepcosa, A. B. BaruH, M.
A. JoMHuKoB, tO. I'. Conoseiiunk ; HoBocu6. roc. TexH. yH-T. - HoBocubmpck, [2014]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000186027. - 3arn. ¢ sKpaHa.

OrkK.1.3-1.2,0
MK.3.¥1,0rNK.4
.3-1.1,0MK.5.3-
CamMocCToATe/IbHOE M3YYeHWe TEOPETUYECKOTO 1.1,MK.2.B.Y1,
maTepuana MK.2.B.Y3,K.
3.B.3-1.1,NK.3.
B.Y1K.3.B.Y
2

178 17

CTyAeHT n3yyaeT TeMbl, NpuBeAeHHbIE B Tabnuue 3.1 : CoBpeMeHHble KOMMbIOTEPHbIE TEXHOIOMM
[ONeKTpOHHBI pecypc] : aNeKTPOHHLIN y4ebHO-MeToanYecKuiA komnneke / M. I". Mepcosa, 4. B. Barun, M.
A. [JomHukoB, tO. I'. Conoseiiunk ; HoBocu6. roc. TexH. yH-T. - HoBocubmpck, [2014]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000186027. - 3arn. ¢ akpaHa.

3.3 TexHonorunsa oby4yeHns

[nsi opraHu3aLmy ¥ KOHTPO/IS CaMOCTOSITeNIbHO PaboThl 06YUAIOLLIMXCS, & TAKXKe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSATCSA MHOPMaLOHHO-KOMMYHUKaLMOHHbIE TeXHoMorum (Taén. 3.4).

Tabnuua 3.4
[enaTenbHOCTb VIHhopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOIOT N
VHBOPMMPOBaHHUE NnuHbIn TNoBol caiT; Moptan HITY; Cpefa 3neKTPpoOHHOro
PMp 0Byuerns HITY

KOHCcynbTMpoBaHme JInyHbIN TUNOBOW calT; Cpefa aNeKTPOHHOro 0by4veHns HI'TY
KoHTpO/b Cpefia aneKTPOHHOro 0byyeHus HI'TY
Pa3melLeHne y4ebHbIX JInyHbIN TUNOBOW calT; Cpeaa aNeKTPOHHOro obyveHus HITTY;
MaTepuanos 3BC

4. NpaBwuna aTTecTayum 0by4varoLLmMxcsa no AUCumnnHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PenTUHIOBas c1UcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane n 15-ypoBHeBoi ECTS.

KpaTkas nHopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaemble BUAbI LeATeNIbHOCTY 06y4daroLmxcs 6amn MakcmanbHbIn 6ann
CemecTp: 5
CamocmosmeinvHoe U3ydeHue meopemuieckoco mamepuaid. 40 80
3avem: 10 20

KoHTponupytoLme Matepuasbl - CIMCOK BOMPOCOB




B Tabnuue 4.2 npefcTaBieHo COOTBETCTBYE POPM KOHTPO/S 3asB/sieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTPONA
KOMMeTeH MHAMKaTopbl JOCTUMXEHNSA KOMMETEHLWMN
uui 3auer
OTlK.1 |OrlK.1 32. 3HaTb OCHOBHble METO/bl BEpU(MKaLMM NporpaMm +
OrMK.3 OMNK.3 yl. ymeTb MCNO/b30BaTb BbIMUCNTESNBHbIA 3KCNEPUMEHT U YMCNIEHHOE MOAENNPOBaHYe Npu +
"~ |npoBegeHnn nccnefoBaHmi
OTlK.4 |OrlK.4 31. 3HaTb OCHOBHble TEXHOMOMM PYNMNOBOIA pa3paboTKM NPOrpaMMHOro obecneyeHms +
OnK5 OMK.5 31. 3HaTb OCHOBHble TEXHONOTMM Pa3paboTKM MPOrpamMMHbIX KOMMIEKCOB B 06/1aCTy +
"~ |unCNeHHOro MoAeNMpoBaHNs
MK.2B MK.2.B y1. ymeTb paboTats ¢ 6UbAMOTEKAMU NPOrpamMm 15 BbICOKONPOU3BOLUTENbHbIX +
"= | BBIMUCIEHWIA
MK.2.B y3. ymeTb pa3pabaTbiBaTh 3(PHEKTBHbIE NPOrPaMMbl Ha A3bIKaxX BbICOKOTO YPOBHS 1 +
TeCTMpOBaTh UX
MK.3B MK.3.B 31. 3HaTb CTPYKTYypy NPOrpaMmmMHOro KOMM/eKca Ans peLleHns 3a4ay MateMaTnueckom +
" | dmsukm
MK.3.B y1. ymeTb pa3pabaTbiBaTb (hparMeHTbl Mpe- v MoCTNPOLLECCOPOB NPOrpamMMHbIX KOMIJIEKCOB +
peLLeHUs 3a4a4 MaTeMaTUYECKOW PU3NKK
MK.3.B y2. ymeTb pa3pabaTbiBaTb 1 3PHEKTUBHO PeasM30BbIBATH OCHOBHbIE MOLY/N +
BbIYVCANTENBHOM YacT NPOrPaMMHOr0 KOMIAeKca YACNEHHOr0 MOAEeNMPOBaHNS

OLeHOYHbIe cpeAcTBa NO gucumnanHe "MpuHUMNLI pa3paboTKM NPOrpamMMHbIX KOMMIEKCOB 15
peLleHns 3aa4y MaTeMaTUYecKon (nsnKn'" BXOAAT B COCTaB (POHAA OLLEHOYHbIX CPEACTB Mo
moaynto (npunoxeHve Ne 1 K paboyein nporpamme).

5. JlutepaTtypa

OcHoBHas nMTepaTypa

1. Comogeituuk 0. I'. Meton KOHEUHBIX 371€MEHTOB IS PEMISHHS CKASIPHBIX U BEKTOPHBIX 33124 :
[yueOHOe mocooue] / FO. I'. Conoseriunk, M. D. Posixk, M. I'. Tlepcosa ; [HoBocu6. roc. TexH. yH-T].
- HoBocubupck, 2007. - 895 c. : un.

2. [lepcosa M. I'. CoBpemeHHBIE KOMITBIOTEPHBIE TEXHOIOTHH : KOHCTIEKT Jiekmmii / M. . Ilepcosa,
1O. I'. Conogeiiuuk, I1. A. Jlomuuxos ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2014. - 78, [2] c.
: ii.. - Pexxum mocrtyma: http://elibrary.nstu.ru/source?bib_1d=vtls000202730

[lononHnTenbHas nuTepaTypa

1. [Tepcosa M. I'. KoHeuHO3/1eMeHTHOE MOAETMPOBAHNE 3JEKTPOANHAMUYECKHUX MPOLECCOB B
3aJa4ax re03JIEKTPUKU U JIEKTPOMEXAHUKH : TUC. ... A-pa TexH. Hayk : 05.13.18 / [1epcosa
Mapuna ['eananseBna ; Hayd. pyk. Comoseitunk FO. I'. ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck,
20009. - 419, [6] 1 : cxemsbl, 1B. WJI.

2. Posixk M. O. Peamu3anust u aHamu3 BeraucanTeIbHbIX cxem MKD mpu monennpoBannm
3MIEKTPOMATHUTHBIX TOJIEH B CJIOKHBIX 001aCTSX : IUC. ... A-pa TexH. Hayk : 05.13.18 / Posixk M. D. ;
Hay4d. pyk. Comoseiiuuk 1O. I'.; HoBocu6. roc. Texs. yH-T. - HoBocubupck, 2006. - 319 . : m.

3. Uneun B. I1. Mertons! u TexHonmornn koueuHbix 3aementoB / B. 1. Uneun ; Poc. akaa. Hayk,
Cub. ota-uue, MH-T BBIUKCI. MaTeMaTHKU U Mat. reodusnku. - HoBocubupck, 2007. - 370 ¢. : u.



6. MeToauueckoe 1 NporpaMMHoe obecriedeHre, MHHOPMaLMOHHbIE TEXHOIOM K

6.1 MeTogunyeckoe obecrneyeHne
1. CoBpeMeHHbI€ KOMIIBIOTEPHBIE TEXHOJIOTUHU [ DIIEKTPOHHBII pecypc| : 3JIeKTPOHHBII
yuebHO-mMeTonmyeckuii komrieke / M. I'. lepcosa, /1. B. Barun, I1. A. Jlomuukos, FO. T
Conogeitunk ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, [2014]. - Pexxum mocTyma:
http://elibrary.nstu.ru/source?bib_id=vtls000186027. - 3ara. ¢ 3xpaHa.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 Paspabotka kpoccriatdopmerHbix npunoxkeruit Microsoft Visual Studio 2015
2 Cpena paspabotku http://www.openwatcom.org/ Watcom Fortran
3 uHTEerpUpoBaHHas cpena pa3padorku http://www.openwatcom.org Open Watcom

6.3 VIH(hopmMaLMOHHbIe TexXHOMornu

Mpw ocyLuecTBeHMN 06pa3oBaTe/IbHOro NMpoLecca No AUCLUNINHE NPUMEHSIOTCA 3/1EMEHTbI
AMCTaHLUMOHHBIX 06pa30BaTe/ibHbIX TEXHO/OMMi, @ TaKXXe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMOJENCTBUS B 3NIEKTPOHHOW MH(OPMaLMOHHO-06pa3oBaTenbHOM cpedbl HITY.

7. MaTepunasibHO-TeXHUYECKOe obecneyeHne

KoMnbloTepHbIii Knace

No HanmeHoBaHue

Ha3HaueHue

1 |KomnbtoTepHbIi Knacc (KoMmnbtoTepsl
00beVHEHDBI B /IOKa/IbHYHO CETb C BbIXOLOM B
Internet )

KomnboTepbl 06'b€,ﬂ,VIH€HbI B NOKa/1bHYO
CeTb C BbIX0AOM B Internet




Pabouas nporpamma AUCLMNINHBI
MeTo/bl reHepaL/y CEeTOK NP PeLLIEHNM KpaeBbIX 3afa4 MaTeMaTUUecKoi (hnusnku

1. BHewHWe TpeboBaHMSA

Tabnuua 1.1

KomneTeHUun

pynna =
MHanKaTopbl JOCTUXEHUS KOMMETEHLNIA

KomneTeHums HI'TY: MK.1.B roToBHOCTb K pa3paboTke 1 MPUMEHEHNUIO MaTeMaTUYECKUX
METO/0B MOJENMPOBaHNS 0ObEKTOB U IBNEHUIA

KomneTeHums HI'TY: MK.2.B roToBHOCTb paspabaTbiBaTb, 060CHOBbLIBATL U TECTUPOBATHL
3(EKTUBHbIE BLIYNCIUTENbHbIE METOLbI C MPUMEHEHVEM COBPEMEHHBIX KOMMbIOTEPHBIX
TEXHO/IOr WA

KomneTeHums HITY: MK.3.B cnoco6HoCTb K peanu3aummn aheKTUBHBLIX YNCIEHHBIX
METOZ0B 1 a/ifOPUTMOB B BUJE KOMMN/IEKCOB NPOBIEMHO-OPUEHTUPOBAHHBIX MPOrpamM 1
MX MCMONb30BaHMIO NP NPOBEAEHUW BbIYMCINTE/IbHOIO 3KCMEPUMEHTA

2. TpeboBaHus HI'TY K nnaHMpyeMbIM pesy/ibTatam 06yyYeHWs, COOTHECEHHbIM C
NHAMKaTOpaMu AOCTUXEHNA KOMMETEHLNIA

Tabnuua 2.1
NHanKaTopbl LOCTUXEHNSA KOMMETEHLNI dOpMbI OpraHm13aLMm
Pesy/nbTaTbl 06y4eHNs 3aHATUA
MK.2.B.y2 ymeTb BbIMOAHATL MpPOrpaMmHbIe peanusauum Ansa nonyyveHuns CamocTonTenbHas paboTa
YMCIIEHHbIX PELLIEHUI NPY MOAENMPOBAHNN (IN3NYECKMX MPOLLECCOB
MK.3.B.yl ymeTb pa3pabaTbiBaTb parMeHTbl Npe- 1 NOCTNPOLECCOPOB CamocTosaTenibHasa paboTa

NpPOorpaMMHbIX KOMM/IEKCOB PeLLeHNs 3a4a4 MaTeMaTMYECKOR hM3NKU

MK.1.B.32 3HaTb CNoco6bl NOCTPOEHWS AUCKPETHBIX aHAOroB 3aa4 no Metogam |CamocTonTeNbHas paboTa
KOHEUHbIX pPa3HOCTel, KOMMOKaLMiA, HaMMeHbLUMX KBaApaTOB, KOHEUYHbIX
3/IeMEHTOB

MK.1.B.32 3HaTb CNoco6bl NOCTPOEHWS AUCKPETHBIX aHAOroB 3aa4 o Metogam |CamocTonTeNbHas paboTa
KOHEUHbIX pPa3HOCTel, KOMMOKaLMiA, HaMMeHbLUMX KBaApaTOB, KOHEUYHbIX

3/IEMEHTOB
3. CofeprkaHue N CTPYKTypa ANCUUNIINHbI
Tabnuua 3.1
Tembl AN Vs Hinx B AKTVBHbIe ViHaMKaTopb!
Hacb! |opme npaxT. pocTwkenns | YyebHan AeaTeNlbHOCTb
CamoCTOATE/IbHOIO U3yYeHUst nogr., vac, | POPMEL M. | o e TeHL
CemecTp: 6

AvpakTuueckas eaMHnLa: MeTofbl ONUcaHKsl pacyeTHON 061acTy




1. OCHOBHble MeTOAbI

OnucaHns pacyeTHOM obnacTu.

CTPYKTYpbl AaHHbIX 415
onmcaHus ABYMEPHbIX 3afau.
MocTpOoeHWe perynspHbIX
MPSIMOYTO/IbHbIX CETOK A1

NPSIMOYro/IbHbIX NOA06NACTEIA.

MK.1.B.3-1.2

W3yueHne maTepuran no
NpesCcTaB/ieHHbIM TeMaMm C
1CNOJIb30BaHNEM
Heob6X0ANMO NNTepaTypbl,
a TaKXe BbIMO/IHEHWE
VHAVBUAYaNbHOTO 3a4aHus.
MocelleHne
VHAVBULAYaNbHbIX 3aHATUI
(KCP), npoxoasuiux B
thopme cobeceoBaHNli C
npenojasaTenem, B
npouecce KOTOpbIX
MPOUCXOAMT Bbljaya

MOCTDOEHME DEFV/ISDHbIX 39 ,MK.2.B.Y2, |nHanBunayansHoro 3agaHums,
P PETYNAD MK.3.B.¥1 |oTBeTbI Ha BONPOCHI NO
CeTOK C YEeTbIPeXyrofibHbIMU o
< TemMaM CaMOCTOATE/TbHOM
Avenkamm. XpaHeHune
paboTbl U MHAUBUAYAILHOTO
HeperynspHbIX CETOK.
3afjaHuns 1 npuemM
MocTpoeHue CeToK C
BbINO/HEHHOr 0 334aHunA Mo
TPEeYronbHbIMY KOHEYHBLIMM N
COOTBETCTBYIOLLEN TEME.
a/leMeHTamu.
KOHTpO/b 0CBOEHUA TeM
CaMOCTOsTe/IbHOM paboThbl
MpoBOAWTCA B BUIE
cobeceioBaHNA C
npenogasarenemM 1 rno
pesynbTaram chadu
WNHAMBULYaNbHOTO 3afaHuns.
W3yyeHune maTepuan no
npeLCcTaBNeHHbIM TeMaM C
NCMOoJb30BaHNEM
Heo6Xo4MMON N1TepaTypbl,
a TaK>Xe BbIMOSIHEHVE
WNHANBUAYaNbHOTO 3a/jaHuns.
NoceLleHne
VHAMBMAYANbHbIX 3aHATWIA
2. CTPYKTYpbl faHHbIX 414 (KCP), npoxoasiiux B
onucaHus TpexXmMepHbIX 3a4ad. (hopme cobecejoBaHNIi C
TpexmepHbIX CETKM. npenogasaresiem, B
MpUHLMNbI MOCTPOEHNA npoLiecce KOTopbIX
TPeXMepHbIX CeTOK C MK.1.B.3-1.2|nponcxoauT Bblgaya
syelikaMu B BUAE 42 [K.2.B.Y2, |nHanBnayansHoro 3agaHums,
napasnenenunesos n MK.3.B.Y1 |0TBeTbI Ha BONPOCHI N0

LLUeCTUrpaHHNKoB. MeTog,
TUPXKMPOBAHNSA CEYEHWIA.
MocTpoeHue TeTpasgpasibHbIX
CETOK.

Temam CamMOCTOATE/IbHOW
paboTbl ¥ HAMBUAYANIBHOTO
3afjaHus 1 npuem
BbIMO/IHEHHOT O 3afjaHuns No
COOTBETCTBYIOLLEN TEME.
KOHTpOnb 0CBOEHMA TEM
CaMOCTOSTe/IbHOM paboThbl
NPOBOAMTCA B BUAE
cobecejoBaHUA C
npenojasaresneM v rno
pesynbTaTam chauu
VHAVBWAYaNLHOTO 33flaHuS.




3. CTPYKTYpbl fAaHHbIX 415
XpaHeHns mMaTpuL,
KOHEeYHOo3neMeHTHbIX CJTAY.
Pa3nuuHble opmaTsl
XpaHeHus matpuupl CJTAY.
MocTpoeHue nopTpeTa.
ANropuTMbI HyMepaLuu

6a3nCHbIX (DYHKLWIA, TpaHein n

pe6ep KOHeYHbIX 3/1eMEHTOB.

39

MK.1.B.3-1.2
,MNK.2.B.Y2,
MNK.3.B.Y1

W3yueHne maTepuran no
NpesCcTaB/ieHHbIM TeMaMm C
1CNOJIb30BaHNEM
Heob6X0ANMO NNTepaTypbl,
a TaKXe BbIMO/IHEHWE
VHAVBUAYANLHOIO 33laHus.
MocelleHne
VHAVBULAYaNbHbIX 3aHATUI
(KCP), npoxoasuiux B
thopme cobeceoBaHNli C
npenojasaTenem, B
npouecce KOTOpbIX
MPOUCXOAMT Bbljaya
VHAVBUAYaANLHOIO 33iaHus,
OTBETbI Ha BOMPOCHI MO
TeMam caMOCTOSATe/IbHOM
paboTbl U MHAUBUAYAILHOTO
3aflaHns 1 npuem
BbIMOJIHEHHOTI O 3a84aHuA No
COOTBETCTBYIOLLEN TEME.
KOHTpO/b 0CBOEHUA TeM
camMocCTosATe/IbHO paboThbl
MPOBOAMTCA B BUJE
cobeceioBaHNA C
npenogasarenem v no
pe3ynbTaTam chauu
VHAVBUAYaNbHOTO 3aaHus.

4, CornacoBaHHble K
HEeCOor1acoBaHHbIE CETKU U
KOHEYHbIE 3/IEMEHTHI,
KoM61HUpoBaHHbIe
COr/1aCoBaHHbIe CETKM.
HecornacoBaHHble CETKN C
MPAMOYTO/bHbIMMW SUelikamu.
CornacoBaHme KOHeYHbIX
3/1EMEHTOB.

39

MK.1.B.3-1.2
,MNK.2.B.Y2,
MK.3.B.Y1

W3yyeHve maTepuan no
MnpescTaB/ieHHbIM TeMaMm C
CMO/b30BaHUEM
HeobX0oAMMON NnuTepaTypbl,
a TaK>XXe BbIMOHEHWE
VHAVBUAYaNbLHOIO 33/1aHuA.
NoceLleHne
VHAVBUAYANbHBIX 3aHATWIA
(KCP), npoxoasiiux B
(hopme cobecejoBaHNIi C
npenogasarenem, B
MpoLiecce KOTOPbIX
MPOUCXOANWT BblAaya
VHAVBWAYaNbHOIO 33/1aHus,
OTBETbI Ha BONPOCHI N0
Temam CamMOCTOATE/IbHOW
paboTbl N MHAMBUAYAILHOTO
3a/laHns 1 npuem
BbIMO/IHEHHOT O 3afjaHuns No
COOTBETCTBYIOLLEN TEME.
KOHTpO/b 0CBOEHMS TEM
CaMOCTOSTe/IbHOM paboThbl
NPOBOAMTCA B BUAE
cobecefjoBaHUA C
npenogasarenem 1 no
pe3ynbTaTam caauu
VHAVBWAYaNLHOTO 33flaHuS.




3.2 CamocTosiTe/IbHasi paboTa 0byyatoLlerocs

Tabnuua 3.3
" ViHanKaTopb! Yacbl Ha Uackl Ha
Ne Buabl caMoCTOATe/IbHON paboThbl LOCTWKEHNA
< |BbIMNO/IHEHWE [KOHCY/TbTaL MK
KOMMeTeHU M
CemecTp: 6
MNK.1.B.3-1.2,N
1 |lMogroToBka K aTTecTaumu K.2.B.Y2NMK.3.|0 2
B.Y1

Mpy NOAroTOBKe K aTTecTalum acnnpaHTbl CAMOCTOATE/TbHO U3Y4aroT TEOPETUYECKNIA MaTepuan,
BbINOHAOT MHAMBMAYA/IbHOE 3aJaHue B paMKax CBOEro AMccepTaLMOHHOIO UCCeL0BaHNS.
WHauBmayanbHoe 3afaHue:

1) MocTpoMTb KOHEYHO3NEMEHTHYH CETKY B 06/1aCTV, COOTBETCTBYHOLLEN 3aa4e B paMKaxX CBOEro
AMCCepTaUMOHHOro nccnefoBaHns. KOHeYHO31eMEHTHYIO CETKY CNeayeT XpaHUTb KakK HeperynspHyio B
obuem Buae.

2) [ins NOCTPOEHHON KOHEYHO3/IEMEHTHOM CETKM HanmcaTb NporpaMmy Hymepauum pebep, rpaHeii nm
6a3nCHbIX (hYHKLMIA BLICOKOrO NOpsiAKa. basucHble (hyHKLMW BbIGUPAIOTCS U3 CeLyOLWMX BapuUaHTOB:
narpaHXesbl 6a31CHble (DYHKLMX BTOPOro NopsiaKa, fnarpaH>xesbl 6a3vcHble PYHKLUMW TPETLErO NOPAaKa,
nepapxmyeckune 6asncHble yHKLMN BTOPOro Nnopsaka, nepapxunyeckune 6asmcHbole yHKLMN TPETbEro
nopsgka.

3) Hanucatb nognporpamMmy nocTpOeHMA NOPTpeTa MaTpULbl, BO3HMKAIOLLE NpU peLLeHnm
ANIMNTUYECKOI KPaeBOM 3afa4m MeTOL0M KOHEUHbIX 3/IEMEHTOB C UCMO/b30BaHMEM 6a3UCHbBIX (DYHKLWA,
yKazaHHbIX B BapuaHTe 3ajaHus.

, Nofpo6Has HpopmMaLms NpueeeHa B NpUnoXKeHnn No2 : MeTobl KOHEYHO3/IEMEHTHOTO aHaNM3a
[3neKTpoHHBIV pecypc] : 3NeKTPOHHBIA y4ebHO-MeToaMYecKMin Komnneke / M. . Mepcosa, HO. T.
Conoseituuk, M. A. AoMHukoB, M. I". TokapeBa ; HoBocu6. roc. TexH. yH-T. - HoBocubmpck, [2014]. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000186196. - 3ar. ¢ 3kpaHa.

CamocCToATENBHOE N3YYEHMNE TEOPETUYECKOIO MK.1B.3-12
2 y P K.2.B.Y2,MK.3.|176 17
mMaTepuana BY1

CTyfeHT n3yyaeT TeMbl, NpuBeAeHHbIe B Tabnmue 3.1 1 MeTofbl KOHEYHO3/1EMEHTHOIO aHan3a
[9NeKTPOHHBIN pecypc] : aNeKTPOHHLIN y4ebHO-MeToanYecKMiA komnneke / M. . Mepcosa, HO. T.
Conoseituunk, M. A. JomHukos, M. I'. TokapeBa ; HoBocu6. roc. TexH. yH-T. - HoBocubmpck, [2014]. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000186196. - 3arn. ¢ 3KpaHa.

3.3 TexHonorunsa oby4yeHns

[lnsi OpraHM3aLmy 1 KOHTPO/IS CaMOCTOSITe/IbHO Pab0Thl 06YUAIOLLIMXCS, & TAKXKe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCSA MHDOPMaLOHHO-KOMMYHUKaLMOHHbIE TeXHoMorum (Taén. 3.4).

Tabnuua 3.4
[eaTenbHOCTb VIH(hopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOIO N
VHBOPMMPOBaHHUE NnyHbIn TNoBol caiT; Moptan HITY; Cpefa 3neKTpoOHHOIo
00yyeHus HI'TY
KOHCcynbTMpoBaHue Cpefia aneKTpoHHOro obyyeHus HIF'TY
KoHTpO/b Cpefia aNeKTPOHHOro 0byyeHus HI'TY
Pa3melLeHne y4ebHbIX JInyHbIN TUNOBOW calT; Cpeaa aNeKTPOHHOro obyyeHus HITTY;

maTepuasnoB 9b6C




Tabnmuya 3.5

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Ne HavnmMeHoBaHVe aKTBHbIX (PopM

1 |[Keiic-cTagm

KpaTtkoe onucanne npumeneHus: 3aHATHS TPOBOAATCS B (JOpMe KOMITBIOTEPHBIX CHMYJIS A -
aCTIMPAHTHI UCCIEAYIOT pab0TOCIIOCOOHOCTH pa3pabOTaHHOI MPOrPaMMBbl Ha IPUMepe PeIeHus
3a1a4 MaTeMaTHYECKON (PU3UKHU

MoapobHas nHpopmaLms 06 MCNob30BaHUM TEXHONOTUM NPUBOAUTCSA B "MeTofbl KOHEYHO3IEMEHTHOIO aHan3a
[3neKTpOHHBIN pecypc] : aNeKTPOHHbIN y4ebHO-MeToamnYecknin komnnekce / M. ™. Mepcoga, KO. I". Conogeiiumk, M. A.
JomHukoB, M. I. Tokapesa ; HoBocKb. roc. TexH. yH-T. - HoBocmbumpck, [2014]. - Pexkum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000186196. - 3arn. ¢ aKpaHa."

4. MpaBuna aTTecTaLmm 06y4arLmMXcs No AUCUMNINHE

[ns atTecTaymm obyvarowmxca no AUCUMNINHe Ucnosb3yeTcs 6anbHO-peiTUHIOBas cucTeMa
(BPC), no3sonstoLwas BbICTaBNSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHchopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaemble BUAbI LeSATeTbHOCTY 00y4yaroLmxcs 6ann MakcmanbHbIn 6an
CemecTp: 6
CamocmosmenvHoe uzyyenue meopemudecko20 Mamepuaia: 30 60
Oxzamen: 20 40

B Tabnuue 4.2 npeAcTaBneHo COOTBETCTBYE POPM KOHTPO/SA 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnuua 4.2
dopmbl
Kogabl P
o KOHTpONsA
KomneTeH MNHAMKaTopbl JOCTUMXXEHNSA KOMMETEHLUM
unn SK3ameH
MNK.1B MK.1.B 32. 3HaTb CNOCO6bI NOCTPOEHNS AUCKPETHLIX aHA0roB 3a4ay Mo MeToam KOHEUHbIX +
o pasHoCTel, KOMNOKaLMiA, HAMEHbLUNX KBAAPATOB, KOHEYHbIX 3/1EMEHTOB
MK.2.B MK.2.B y2. yMeTb BbINOMHATL MPOrPaMMHbIE peaiusauumn 415 NONYUYEHNS YACTEHHBIX PELLIEHWIA NPy +
o MOZENMPOBaHNMN HN3NYECKMX NPOLLECCOB
MK.3.B MK.3.B y1. ymeTb paspabaTbiBath (parmMeHTbl Npe- 1 NOCTNPOLECCOPOB NPOrpPaMMHbIX KOMIM/IEKCOB +
o peLUeHns 3a4a4 MaTeMaTuuecKon PU3NKM

OueHoYHbIe cpeacTBa no avcuunavHe "MeTofbl reHepauumn CETOK Npu peLleHnn KpaeBblxX 3aa4
MaTemMaTU4ecKomn hrsmkmn" BXOAAT B COCTaB (DOHAA OLLEHOYHBIX CPEACTB MO MOAYN0 (NPUIOXKeEHWe
Ne 1 K paboueit nporpamme).

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. Conogeitunk FO. I'. MeTon KOHEUHBIX 3JIEMEHTOB TSI PELIEHUS CKATSIPHBIX M BEKTOPHBIX 3312y :
[yueOnoe mocobue] / FO. I'. Comogetiunk, M. D. Posik, M. I'. Tlepcosa ; [HoBocub6. roc. TexH. yH-T].
- HoBocu6upck, 2007. - 895 c. : u.




2. [TepcoBa M. I'. MeTronsr KOHEYHORIEMEHTHOTO aHAM3a : KoHCcTekT Jiekrwii / M. I'. Ilepcosa, FO.
I'. Comogeituuk ; HoBocu®6. roc. TexH. yH-T. - HoBocubupck, 2015. - 203, [1] c. : mi.. - Pexum
mocryma: http://elibrary nstu.ru/source?bib_1d=vtls000214705

3. [Tepcosa M. I'. CoBpemeHHBIE KOMIIBIOTEPHBIE TEXHOJIOTNH : KOHCTIEKT jtekmuii / M. I'. [lepcosa,
FO. I'. Conogetiuuk, I1. A. Jlomuuxos ; HoBocu®6. roc. TexH. yH-T. - HoBocubupck, 2014. - 78, [2] c.
: uiI.. - Pexxum mocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000202730

4. UucneHHble METOIBI B YyDABHEHUAX MaTEMaTHYECKOUN Qusnku : yueOHOe mocodue / [M. T
[Tepcosa u gp.] ; HoBocu®. roc. texH. yH-T. - HoBocubupck, 2016. - 57, [2] c.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000232319

[lononHnTeNbHas nuTepaTypa

1. ITepcoBa M. I'. KoneuHO3/1€MEHTHOE MOIeTMPOBAHHUE 3JIEKTPOAMHAMUYECKUX ITPOLIECCOB B
3a1a4ax re03JIEKTPUKU U JIEKTPOMEXAHUKH : TUC. ... A-pa TexH. Hayk : 05.13.18 / [1epcosa
Mapuna ['ennanpeBHa ; Hayd. pyk. Conoseituuk 0. I'. ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck,
20009. - 419, [6] 1 : cxemsbl, IB. WJI.

2. Posik M. D. Peanu3anus u ananus BeraucauTenbHbIx cxem MKD npu Mmonenuposanumn
3MIEKTPOMATHUTHBIX TOJIEH B CJIOKHBIX 001aCTSX : IUC. ... A-pa TexH. Hayk : 05.13.18 / Posx M. 3. ;
Hay4d. pyk. Comosetiuuk 1O. I'.; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2006. - 319 . : m.

3. Uneun B. I1. MeTtons! u TexHonorun koHeuHsIx 37emenToB / B. [1. MUneun ; Poc. akan. Hayk,
Cub. otn-uue, MH-T BBIUKCII. MaTeMaTHKH U Mat. reodusuku. - HoBocubupck, 2007. - 370 ¢. : uu.

6. MeToanyeckoe n nporpaMmHoe obecrneyeHne, UHPOPMaLMOHHbIE TEXHO/10M UK

6.1 MeToaunyeckoe obecrneyeHme

1. MeTonp! KOHEYHORIEMEHTHOTO aHaIn3a [ DJIEKTPOHHBIIN pecypc| : 3JIeKTPOHHBIN
yueOHO-MeTonnueckuii komruiekc / M. I'. Ilepcosa, FO. I'. Conoseitunk, I1. A. Jlomuukos, M. I'.
Tokapesa ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck, [2014]. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000186196. - 3ar. ¢ sxpaHa.

6.2 Cneumann3vpoBaHHOe NporpamMmmHoe obecreyeHme
1 unrerpupoBanHas cpena paspaborku http://www.openwatcom.org Open Watcom
2 Cpena paspabotku http://www.openwatcom.org/ Watcom Fortran
3 Paspaborka kpoccrurathopMeHHBIX npuiaoxkenuit Microsoft Visual Studio 2015

6.3 NHhopMaLyoHHble TEXHONOr K

Mpw ocyLLeCTBEHNI 06pa30BaTe/IbHOTO NPOLECcca MO AUCLMNINHE NMPUMEHSIIOTCS 31EMEHTbI
[VCTaHLMOHHBIX 06Pa30BaTe/IbHbIX TEXHOMOMNA, a TAKXKe CUHXPOHHOIO U aCUHXPOHHOIO
B3aMO/IEMCTBIA B 371EKTPOHHOI MHOPMAaLIMOHHO-06pa3oBaTe/bHO cpefbl HITTY .

7. MaTtepuanbHo-TeXHUYeCKoe o6ecrneyeHmne

KomnbloTepHbIii Knace

Ne HaunmeHoBaHue Ha3HaueHue

1 |KomnbtoTepHblil kKnacc (KomnbioTepsbl KomnbloTepbl 06benHEHBI B JIOKA/IbHYO
06befiIMHEHbI B IOK&/IbHYIO CETb C BbIXOLO0M B |CETb C BbIXOLOM B Internet
Internet )




Pabouas nporpamma AUCLMNINHBI

MeTo/bl PELLEHUS CUCTEM KOHEUHOINIEMEHTHBIX YPaBHEHNI

1. BHewHWe TpeboBaHMSA

Tabnuua 1.1

pynna

KomneTeHUun

VIHAMKaTOPbI AOCTVXKEHUS] KOMMETEHLMIA

KomneTeHums HI'TY: MK.1.B roToBHOCTb K pa3paboTke 1 MPUMEHEHNUIO MaTeMaTUYECKUX
METO/0B MOJENMPOBaHNS 0ObEKTOB U IBNEHUIA

KomneTeHums HI'TY: MK.2.B roToBHOCTb paspabaTbiBaTb, 060CHOBbLIBATL U TECTUPOBATHL
3(EKTUBHbIE BLIYNCIUTENbHbIE METOLbI C MPUMEHEHVEM COBPEMEHHBIX KOMMbIOTEPHBIX
TEXHO/IOr WA

KomneTeHums HI'TY: MK.2.B roToBHOCTb paspabaTbiBaTb, 060CHOBbLIBATL W TECTUPOBATHL
3(EKTUBHbIE BLIYNCIUTENbHbIE METO/bI C MPUMEHEHVEM COBPEMEHHBIX KOMMbIOTEPHBIX
TEXHO/IOr WA

KomneTeHums HI'TY: MK.2.B roToBHOCTb paspabaTbiBaTb, 060CHOBbLIBATL U TECTUPOBATHL
3((HEKTUBHbIE BLIYNCIUTENBbHbIE METO/bI C MPUMEHEHVEM COBPEMEHHBIX KOMMbIOTEPHBIX
TEXHO/IOr WA

KomneTeHums HI'TY: MK.2.B roToBHOCTb paspabaTbiBaTb, 060CHOBbLIBATL U TECTUPOBATHL
3((HEKTUBHbIE BLIYNCIUTENbHbIE METO/bI C MPUMEHEHVEM COBPEMEHHBIX KOMMbIOTEPHBIX
TEXHO/IOr WA

KomneTeHums HITY: MK.3.B cnoco6HoCTb K peanu3aummn aheKTUBHBLIX YNCIEHHBIX
METOZ0B 1 aifOPMTMOB B BUJE KOMMN/EKCOB NPOBIEMHO-0PUEHTUPOBAHHBIX MPOrpamM
MX MCMONb30BaHMIO NP NPOBEAEHUN BbIYMCINTE/IbHOIO 3KCMEPUMEHTA

2. TpeboBaHus HI'TY K nnaHnpyeMbIM pesy/ibTatam 06yyYeHWsl, COOTHECEHHbIM C

MHOMKaTOopaMi JOCTMXKEHUNA KOMI'IGTEHLI,VIVI

Tabnuua 2.1
MHanKaTopbl LOCTUXEHNSA KOMMETEHLNI dOpMbI OpraHm13aLMm
Pe3sy/bTaTbl 06y4eHNs 3aHATUA

MK.2.B.31 3HaTb METOAbI PeLUEHNS BOMbLINX CUCTEM NIMHENHBIX YPaBHEHWIA C CamocTonaTenibHas paboTa
CUMMETPUYHBIMU U HECUMMETPUYHbLIMU BELLECTBEHHBIMMW 1 KOMM/IEKCHBLIMU

MarpuuaMm

MK.2.B.31 3HaTb METOAbI PeLUEHNS BOMbLUNX CUCTEM NIMHENHBIX YPABHEHWIA C CamocTonaTenibHas paboTa
CUMMETPUYHBIMU U HECUMMETPUYHbLIMU BELLECTBEHHBIMMW 1 KOMM/IEKCHBLIMU

MarpuuaMm

MK.2.B.yl ymeTb paboTath ¢ 61UbMoTeKaMm NporpaMm Ans CamocTonTensHas paboTa

BbICOKOMPOM3BOANTE/bHBIX BbIYMNCIEHUIA

MK.2.B.yl ymeTb paboTatb ¢ 61ubMoTeKamMm NporpaMm Ans CamocTonTenbHas paboTa

BbICOKOMPOM3BOANTE/bHBIX BbIUYMCIEHUIA

MK.2.B.y2 ymMeTb BbINOMHATL NPOrPamMMHbIe peasnsauym As nosyyeHms CamocTosiTenbHas pa6oTa

YMC/IEHHbIX PELLEHWI NPy MOAeNMPOBaHUN (IM3NYECKMX NPOLIECCOB

MK.2.B.y3 ymMeTb pa3pabaTbiBaTb DPEKTUBHbIE MPOrPaMMbl Ha S3bIKaxX BbICOKOTO
YPOBHS M TECTUPOBATb MX

CamocTosTenbHas paboTa

MK.2.B.y3 ymeTb paspabaTbiBaTb 3(i(heKTMBHbIE NPOrpamMMbl Ha f3bIKax BbICOKOIO
YPOBHS M TECTUPOBAaTb MX

CamocTosTenbHasa paboTa

MK.3.B.y2 ymeTb paspabaTbiBaTb 1 3PHEKTVBHO Peasim3oBbiBaTb OCHOBHbIE
MOZY/IN BbIYMCIUTENBHO YaCTW NPOrpaMMHOI0 KOMIMJIEKCA YUC/IEHHOTO
MOZeNnpoBaHus

CamocTosTenbHasa paboTa

MK.3.B.y2 ymeTb paspabaTbiBaTb 1 3PHEKTVBHO Peasin3oBbiBaTb OCHOBHbIE
MOZY/IN BbIYMCIUTENBHO YaCTW NPOrpaMMHOr0 KOMIMJIEKCA YUC/IEHHOTO
MOZeNnpoBaHus

CamocTosTenbHasa paboTa

MK.1.B.yl ymeTb pa3pabaTbiBaTb METOAbI M aNrOPUTMbI 411 YACIEHHOTO
MOZLENVPOBaHUA I13MYECKMX MPOLIECCOB

CamocTosTenbHasa paboTa




MK.1.B.yl ymeTb pa3pabatbiBaTb METOAb! Y @NTOPUTMbI 4/ YAC/IEHHOTO

MOZEN1PoBaHUA (h13NYECKMX MPOLIECCOB

CamocTosiTenbHas paboTa

3. CofiepyXaHue U CTPYKTYpa ANCUMUN/TUHBI

Tabnuua 3.1

Tembl And
CaMOCTOATE/TbHOI0 U3yYeHus

Yacbl

N3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
opmbl, vac.

MHankKaTopsl
[OCTVDXKEHUSA
KOMMETEHUNIA

Y4ebHaa aeATenbHOCTb

CemecTp: 6

AvpakTuyeckas eaMHnLa: MeTofbl PELLIEHMS] CUCTEM KOHEUHO3/IEMEHTHBIX YpaBHEHNI

1. OcobeHHocTn CTTAY,
MONyYatoLLMXCA Npw
KOHEeYHO3/1EMEHTHOW

3y4yeHune maTepuan no
npeAcTaBNeHHbIM TeMaM C
CMO/b30BAHUEM
HeoGXOAMMOl MTepPaTypbl,
a TaKXe BbINO/HeHMe

annpokcumaLmm pasnnyHbIX MK.1.B.Y1, MHAVBALVA/TSHOTO 330aHMS
Kpaesbix 3aa4. PopMaThI 11 0 0 MK.2.B.y3, [AnANBIaY aaHns.
BapuaHT nHauBmnayansHoro
XPpaHeHUs MaTpuL, Taknx MK.3.B.Y2 3a1aHVIS BbIIACTCS
CNAY npw ncnonb3osaHumu an A
acnupaHTy B COOTBETCTBUM
NPAMbIX U UTEPALMOHHBIX o
C Temoil
METOZ0B MX PeLLeHus. o
Hay4HO-MCCNef0BaTe/IbCKOo
paboTbl.
3yyeHmne maTepuan no
npeLCcTaBneHHbIM TeMaM C
1NCnonb3oBaHMeM
2. InHammyeckoe n o
Heob6XoaMMON nTepaTypsbl,
ncesAo4MHaMUYecKoe
a TakK>Xe BbIMNOosIHeHVe
pacnpegeneHvie namaTy Npu UHAVBUVA/TSHOIO 330aHMS
paboTe ¢ maTpuuamu 6onbluoi| 12 0 0 MNK.3.B.Y2 AMBIARY aa '
BapuaHT nHauenayansHoro
pasMepHocTU. MNporpammHas
3afjaHns BblaeTca
peannsauusa XpaHeHUs MaTpuL,
acnvpaHTy B COOTBETCTBUM
B pas/InyHbIX (hopmarax. o
C TemoMn
Hay4HO-MCCNef0BaTeIbCKOM
paboTbl.
M3yyeHune maTepvan no
npeLCcTaBNeHHbIM TemMaM C
1CNoNb30BaHNEM
Heob6XxoaMMOoVi nTepaTypsbl,
3. MNpamble MeTOAbI peLleHuns a TakK>Ke BbIMNOSIHeHNE
CNAY c matpuuamu 13 0 0 MK.2.B.3-1.1|nHanBnayansHOro 3afgaHus.
3aJaHHbIMMW B JIEHTOYHOM U [K.2.B.Y3 |BapunaHTt nHansnayasnbHoro

NMpPoUIbHOM (hopmaTax.

3a/laHns BblgaeTcs
acnvpaHTy B COOTBETCTBUN
C TemoW
Hay4HO-M1CCNea0BaTeIbCKOM
paboTbl.




4. NTepauoHHbIe METObI

N3yyeHne maTepyan no
npesCcTaBneHHbIM Temam ¢
CMO/Nb30BaHUEM
Heo6Xo4MMON N1TepaTypbl,

MK.1.B.¥1,
peLleHns BeLLECTBEHHbIX MK 2 B.3-1 1|2 Taloke BbInonHeHme
CNAY c paspexeHHbIMU 29 MK 2 B.Yy1 |/HAVBUAYabHOTO 38/aHNS.
CUMMETPUYHBIMU U ’I‘IK.Z.B.Y&’ BapuaHT nHgmsuayansHoOro
HECMMMETPUYHBbIMU MNK3BY> |33AaHNs BblfaeTCs
maTpulamm acnupaHTy B COOTBETCTBUU
C TeMoW
Hay4HO-M1CCNea0BaTeIbCKOM
paboTbl.
W3yueHne maTtepuran no
npesacTas/IeHHbIM TemMaMm C
NCMnonbL30BaHEM
5. NTepaloHHbIe MeToAbl K 1B.Y1 Heob6XxoaMMOoN nTepaTypsbl,
peweHusa CJTIAY ¢ AK 2 B '3_1 ’1 a TaKXe BbIMNO/HEHWe
KOMI/IEKCHO-CMMETPUUHBIMM | g MK2.B.YL, VHAMBWAYaNbHOIO 334aHnA.
n MK.2.B.Y3, BapuaHT nHamsuayansHoOro
KOMM/eKCHO-HECUMMETPUYHbI NK3B.Yy? |33AaHns BblhaeTcs
MW MaTpuLLaMm acnupaHTy B COOTBETCTBUU
C TeMoWi
Hay4YHO-1CCNeA0BaTeNbCKOM
paboThl.
W3ydeHre maTepuan no
npeacTaBneHHbIM TemMaMm C
MCMobL30BaHNEM
6. YCKOpeHue CXoanmMocTu :i%?())%ﬂgx%'ﬂmfmpeawpb"
?:ggiﬂmg;gxﬂaﬂgﬁﬁ 21 MK.2.B.Y1, (MHanBMAayansHOro sagaHus.
MK.2.B.Y3 |BapunaHT nHaMBUAyanbHoOro
CxeMmbl npefobycnosimBaHms. 38/1HIS BbIIAETCH
Cxema CrnakmBaHus HeBA3KM. ACTPaHTY B COOTBETCTBIM
C TeMoW
Hay4HO-MCCMej0BaTeNbCKOM
paboTbl.
W3yueHne maTepuan no
npeacTaseHHbIM Temam ¢
7. OCO6eHHOCTM peann3aLum 1cnonb3oBaHmem
NTepaLMOHHbIX METO0B Heo6Xo4MMON NNTepaTypbl,
peweHns CJTIAY n cxem a TakXKe BbIMNO/IHEHNe
npego6ycnosavBaHns 4ns 14 MK.1.B.Y1, (MHAMBMAYaNbHOMO 3a4aHus.
MaTpuL, UMELMX MK.2.B.¥3 |BapuaHT nHgmsunayansHoOro

pa3pexeHHyto
6104HO-3/1EMEHTHY!O
CTPYKTYpY.

3a/laHns BblaaeTcs
acnupaHTy B COOTBETCTBUM
C TeMoWi
Hay4HO-M1CCNea0BaTEIbCKOM
paboThl.




8. MeTo/bl peLeHns 60bLUNX
CUCTEM KOHEYHO3/IEMEHTHbIX
ypaBHEHWIA, MONYYEHHbIX NPy 14 0
annpoKcUMaL My HeIMHeHbIX
KpaeBbIX 3a7au.

N3yyeHne maTepyan no
npesCcTaBneHHbIM Temam ¢
CMO/Nb30BaHUEM
Heo6Xo4MMON N1TepaTypbl,
a Takxe BbIMO/HeHVe

MK.2.B.3-1.1|nHanBnayansHOro 3agaHus.
[K.2.B.Y2 |BapuaHTt nHansnayasbHoro

3a/laHns BblAaeTcs
acnunpaHTy B COOTBETCTBUM
C TeMoW
Hay4HO-M1CCNea0BaTeIbCKOM
paboTbl.

9. PacnapannenveaHune
UTEpaLMOHHbIX METO0B
pewenusa CN1IAY B 24 0
BbIYNCNIUTENbHBLIX CUCTEMAX C
00LLei NamMsTbiO.

MK.2.B.Y1,
MNK.3.B.Y2

W3yueHne maTtepuran no
npescTaB/ieHHbIM TeMaMm C
1CNOJIb30BaHNEM
Heob6X0ANMO NNTepaTypbl,
a TaKXe BbIMO/IHEHME
VHAVBUAYaNbHOTO 3a4aHus.
BapvaHT nHauemayanbHoro
3a/laHuA BblaaeTcs
acrnmpaHTy B COOTBETCTBUU
C TeMoWi
Hay4YHO-1CCNeA0BaTeNbCKOM
paboThl.

3.2 CamocTosTe/IbHas paboTa o0byyaroLlerocs

Tabnuua 3.3

No Buapbl camocTosITeNIbHOW paboThl

MNHankaTopbl
[OOCTMXKEHNS
KOMMeTeHUW

Yacbl Ha Yacbl Ha
BbIMOJIHEHME |[KOHCY/IbTaLnm

CemecTp: 6

CamMoCTOSATeNbHOE U3YUeHIe TEOPETUYECKOTO
MaTepuana

NMK.1.B.Y1K.
2.B.3-1.1,MK.2.
B.Y1,K.2.B.Y
2,MK.2.B.Y¥3,MN
K.3.B.Y2

178 19

CTyfeHT n3y4yaeT TeMbl, NpusefeHHbIe B Tabnuue 3.1 : Mepcosa M. . MeTofpl peLleHns 60/bLINX CUCTEM
ypaBHeHUIA [SN1eKTPOHHLIN pecypc] : 3N1eKTPOHHbIA yuebHO-MeToAMYecKuiA Komnneke / M. ™. Mepcosa, IM.
A. JoMHuKoB, tO. I'. Conoseitunk ; HoBocu6. roc. TexH. yH-T. - HoBocubmpck, [2014]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000186200. - 3arn. ¢ skpaHa. MeTo/bl KOHEYHO3/IEMEHTHOIO
aHanm3a [ONeKTPOHHLIN pecypc] : 3NeKTPOHHLIN yuebHO-MeToanuYeckuin komnneke / M. T. Mepcosa, tO. T.
Conoseiuuk, M. A. JomHnkos, M. I". Tokapesa ; HoBocmb. roc. TexH. yH-T. - HoBocubupck, [2014]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000186196. - 3arn. ¢ akpaHa.

3.3 TexHonorus oby4veHus

[ns opraHn3aumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00yvaroLWMXCS, a TaKKe NPoBeAeHNSs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TeEXHONorMK (Tabn. 3.4).

Tabnuua 3.4
JeAaTenbHOCTb VH(opMauoHHO-KOMMYHMKaLUNOHHbIE TEXHOI0M N
VHBOPMIPOBaHHE NnyHbIn TUNoBon caiT; Moptan HITY; Cpefa aneKTpoHHOro
06y4yeHus HI'TY
KOHCynbTpOoBaHme JInyHbIVi TMNOBOI caiiT; Cpefa 3NeKTPOHHOro 0byyeHns HI'TY
KoHTponb Cpefa 3neKTPOHHOro obyyeHus HIF'TY




Pa3melLeHne y4ebHbIX JInyHbIN TUNOBOW calT; Cpeaa aNeKTPOHHOro obyuveHus HITY;
MaTepuanios 3BC

4. MNMpaBunna aTTecTaymm 0by4varoLmMxcsa no gucumnanHe

[ns atTecTaymm obyyaroLwmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PenTUHIOBas c1ucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM WKane n 15-ypoBHeBoi ECTS.
KpaTkas nHtopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaemble BUAbI LeATe/IbHOCTY 06y4yaroLmxcs 62 MakcmanbHbIn 6an
CemecTp: 6
CamocmosmenvHoe U3ydeHue meopemuieckoco mamepuaid. 30 60
Oxzamen: 20 40

KoHTponupytoLme MaTepuanbl (CMIMCOK BOMPOCOB) NpuBoasATes B "Mepcosa M. I'. MeTogibl peLLeHns 60MbLUNX CUCTEM YPaBHEHUIA [SeKTPOHHBIV pecypc] : 371eKTPOHHBIV
y4e6Ho-MeToAnYeckuiA komnneke / M. . Mepcosa, M. A. loMHMKoB, FO. I". Conoseitumk ; HoBocWG. roc. TeXH. yH-T. - HoBocubupek, [2014]. - Pexxum focTyna:
http://elibrary.nstu.ru/source?bib id=vtls000186200. - 3ar/. ¢ 3KpaHa."

B Tabnuue 4.2 npefcTaBeHO COOTBETCTBIE POPM KOHTPO/SA 3asBNsieMbIM TPEGOBaHMSAM K
pe3ynbTaTaM OCBOEHUSI AUCLUMIIAHBI.

Tabnuua 4.2
Dopmbl
Kogpl P
- KOHTPONA
KOMreTeH MHANKaTopbl JOCTUXKEHUA KOMMNETEHLNI
LI,VIVI SK3ameH
NK.1B MK.1.B y1. ymeTb pa3pabatbiBaTb METO/AbI U &NITOPUTMbI 47151 YACNIEHHOTO MOJENIMPOBaHMA +
"' | dm3nyecKmx NpoLeccoB
NK2B MK.2.B 31. 3HaTb MeTOApI PELLEHNS GOMBLUMX CUCTEM IMHEAHBIX YPABHEHWIA C CUMMETPUYHBIMUA U +
=7 | HECUMMETPUYHBIMU BELLECTBEHHBLIMU U KOMMIEKCHBIMW MaTpULaMu
MK.2.B yl1. ymeTb paboTath ¢ 6U6AMOTEKAMI NPOrpaMM /15 BbICOKOMPOU3BOAUTESTbHBIX +
BbIYMC/IEHWI
MK.2.B y2. yMeTb BbINO/HATL NPOrPaMMHbIe peanu3aL iy 4Jis NOyYeHWs YNCTIEHHbIX PELLEHNIA MpK +
MOZLENMPOBaHUM PU3NYECKNX NPOLLECCOB
MK.2.B y3. ymeTb pa3pabaTbiBaTb 3PHEKTVBHBIE NPOrPaMMbl Ha S3bIKax BbICOKOTO YPOBHS U +
TecTUpoBaTh UX
MK 3B MK.3.B y2. ymeTb pa3pabaTbiBaTth 1 3i(heKTUBHO Peasin30BbiBaTb OCHOBHbIE MOAY/N +
7 | BBIUMCANTENBHON YaCTM NPOrPaMMHOI0 KOMIJIEKCa YMC/IEHHOrO MOLEMPOBaHUS

OLEeHOYHbIe cpeacTBa Mo AMCLMNINHE "MeTOoAbl PeLeHUs CUCTEM KOHEYHO3IEMEHTHbIX
YPaBHEHWIA" BXOAAT B COCTaB (HOHAA OLEHOUYHbIX CPeACTB Mo MoAyto (NpunoxeHve Ne 1 K

paboyei nporpaMme).
5. Jlutepatypa

OcHoBHas nMuTepaTypa
1. Conoseitunk 0. I'. MeTon KOHEUHBIX 3JIEMEHTOB IJIS PEIICHUS CKAISIPHBIX U BEKTOPHBIX 33/1a9 :
[yueOnoe mocodue] / FO. I'. Conoseitunk, M. D. Posik, M. I'. Ilepcosa ; [HoBocu6. roc. TexH. yH-T].
- HoBocubupck, 2007. - 895 c. : un.



2. Uneun B. I1. Meroas! u TexHONMOrnU KOHEYHBIX 3eMenToB / B. I1. Mineun ; Poc. akan. Hayk,
Cub. otn-uue, MH-T BBIUMCI. MaTeMaTHKU U Mat. reodusuku. - HoBocubupck, 2007. - 370 ¢. : u.

3. [Tepcoa M. I'. MeTonpI KOHEUHOIIEMEHTHOTO aHanmm3a : koHcnekT jaekuuii / M. I'. Ilepcoga, IO.
I'. Conogeitunk ; HoBocu®6. roc. TexH. yH-T. - HoBocubupcek, 2015. - 203, [1] c. : mi.. - Pexum
mocrymna: http:/elibrary nstu.ru/source?bib_1d=vtls000214705

[lononHuTeNbHas nnTepaTypa

1. Tony6 JI. Matpuunsie Beruuciaenus : miep. ¢ aura. / Jx. lony6, Y. Bau Jloys ; mox pen. B. B.
Boesomuna. - M., 1999. - 548 c. : un.

2. Bepxx6uukmnit B. M. Yucnennsie meroasl. JInHeitHas anreOpa u HeTMHEWHBIE YPAaBHEHHUS :
yueOHOoe mocobue s By30B / B. M. BepskOuukwuii. - M., 2005. - 430, [1] c. : n.

3. Uneun B. I1. MeTtoasr HenoHOM (akTopu3anuu s pemeHus aaredpandeckux cucrem / B. I1.
HWneun. - M., 1995. - 287¢. : nin.

4. Optera . /|. Beenenne B mapasjiebHbIe U BEKTOPHBIE METOIBI PEIICHUS JIMHEWHBIX CUCTEM :
[yueOnuk] / JIxx. Oprera ; iep. ¢ aara. X. 1. Ukpamosa, U. E. Kanopuna, pex. mep. X. 1.
Hxkpamos.- M., 1991.- 364, [1] c. : wn., cxemsl, Ta0I.

5. IMuccanenku C. Texuomorus paspsokennabix Mmatpuil / C. IMuccanenku ; mep. ¢ aari. X. J1.
Hkpamosa u U. E. Kanopuna ; mox pen. X. /. Ukpamona. - M., 1988. - 411 c. : un., Tabm.
NHTepHeT-pecypchbl

1. Saad Y. Iterative Methods for Sparse Linear Systems [Electronic resource] / Y. Saad. - 2nd ed.-
SIAM, Philadelphia, 2003. - 528 p. - Mode of access:
http://www-users.cs.umn.edu/~saad/PS/all_pdf.zip. - Title from screen.

2. OpenMP Application Program Interface [Electronic resource] - 2008. - 326 p. - Mode of access:
http://www.openmp.org/mp-documents/spec30.pdf. - Title from screen.

6. MeToauueckoe 1 NporpaMMHoe obecrieveHme, MHPOPMAaLMOHHbIE TEXHOIOM N

6.1 MeToguyeckoe obecrneyeHme

1. [TepcoBa M. I'. MeTonp! pemerus OONBIINX CUCTEM YpaBHEHUH [ DIIEKTPOHHBIN pecypc] :
3MIEKTPOHHBIN yueOHO-MeTonnueckuii komriekc / M. I'. Ilepcosa, I1. A. lomuukos, FO. T
Conogeitunk ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, [2014]. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000186200. - 3ar. ¢ 3xpaHa.

2. MeToasl KOHEUHO3JIEMEHTHOTO aHAN3a [ DIeKTPOHHBIN PeCypc]| : deKTPOHHBIN
yueOHO-MeTonnueckuii komrutiekc / M. I'. Ilepcosa, FO. I'. Conoseituuk, I1. A. Jlomuukos, M. I'.
Tokapesa ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck, [2014]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000186196. - 3ar:x. ¢ sxpaHa.

6.2 Cneunann3MpoBaHHOEe NporpaMmmHoe obecrneyeHme
1 Cpena paspabotku http://www.openwatcom.org/ Watcom Fortran

2 Pacumpenwne Visual Studio mis mapaiiesHOT0 mporpaMMHUPOBAHHS 711 CUCTEM C 00l
namMsThio openmprtl.org OpenMP

3 uHTerpupoBaHHas cpena paspaborku http://www.openwatcom.org Open Watcom
4 Pazpabotka kpoccruiatpopMeHHbIX puiokeHnit Microsoft Visual Studio 2015

6.3 NHhopMaLmoHHble TEXHONOornm

IMpw ocyLLeCTBEHNI 06pa30BaTe/IbHOO NPOLECca Mo AUCLMNMHE NMPUMEHSIOTCS 31EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OMM, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEICTBIS B 3/1EKTPOHHOI MHOPMAaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY.



7. MaTepunasibHO-TeEXHUYECKOE obecneyeHue

KomnbloTepHbIii Knace

Ne

HaunmeHoBaHue

Ha3HaueHue

1

KomnbtoTepHbIil kKnacc (KommbioTepsl
06befIMHEHbI B IOKa/IbHYHO CETb C BbIXOLOM B

Internet )

KoMnbloTepbl 06beNHEHbI B IOKabHYO
CeTb C BbIXOAOM B Internet




Pa6oyas nporpamMmma AMCUMNINHBI
HeKoHOPMHble KOHEYHO3/IEMEHTHbIE METO/Ibl B PA3/INYHbIX PYHKLIMOHANbHbIX
MPOCTPaHCTBaX

1. BHelUHwWe TpeboBaHMSA
Tabnuua 1.1

KomneTeHumn

Mpynna »
MHanKaTopbl JOCTUXEHUSA KOMMNEeTeHUUIA

KomneTeHums HI'TY: MK.1.B roToBHOCTb K pa3paboTke U MPUMEHEHMI0 MaTEMATUYECKMX
METO/I0B MO/ZIENIMPOBaHNS 06LEKTOB U SIB/IEHUIA

KomneTeHums HITY: MK.1.B roTOBHOCTb K pa3paboTke U NPUMEHEHNIO MaTeMaTUYECKNX
METO/0B MOLENMPOBAHNS O6BEKTOB U SABNEHWIA

KomneTeHums HITY: MK.2.B roToBHOCTb paspabaTbiBaTb, 060CHOBLIBATL M TECTMPOBATH
3heKTUBHbIE BbIYUCIUTENbHbIE METOAbI C MPUMEHEHNEM COBPEMEHHBIX KOMMbIOTEPHbIX
TEXHO/IOI WA

2. TpeboBaHus HI'TY K nnaHnpyemMbIM pesy/ibTatam 00yyYeHWs, COOTHECEHHbIM C
NHAMKATOPaMu LOCTVKEHNSA KOMMETeHL M

Tabnuua 2.1
MHanKaTopbl OCTUXEHUA KOMMEeTEHLNI ®OpMbI OpraHM13aLmMn
Pesy/bTaTbl 06y4eHUs 3aHATUK

MK.1.B.yl ymeTb paspabaTbiBaTb METOAb! Y aNTOPUTMbI /151 YAC/IEHHOTO CamocTosTensHas paboTa
MOJEeNMpoBaHus h3NYECKMUX NPOLIECCOB

MK.2.B.y2 ymeTb BbINOMHATL MPOrpamMmMHbIe peanusaummn Ans nosyvyeHns CamocTonTefibHas paboTa
YMCIIEHHbIX PELLIEHUI NPY MOJENMPOBAHNN (IN3NYECKMX MPOLLECCOB

MK.2.B.y2 ymeTb BbIMOAHATL MpOrpaMmHbIe peanusauum Ansa nonyyveHuns CamocTonTenbHas pabota
YMCIEHHbIX PELLIEHUI NPY MOAENMPOBAHNW (IN3NYECKMX MPOLLECCOB

MK.2.B.y2 ymeTb BbINOAHATL MPOrpaMmHbIe peanusauum Ansa nonyyeHus CamocTosTensHasa pabota

YMCNEHHbIX PeLeHWi NPpY MOAENNPOBAHUMN (IM3UYECKMX NPOLLECCOB

MK.1.B.31 3HaTb OCHOBHbIE METO/Ibl PELLIEHNS NIMHENHBIX N HENMHEHbIX KpaeBbIX |CaMocTosTeNbHas paboTa
3384 MaTeMaTYEeCKON (h3VKN

MK.1.B.yl ymeTb pa3pabaTbiBaTb METO/bI 1 ANFOPUTMbI /1S YAC/IEHHOTO CamocTosiTenbHas pa6oTa
MO/IE/IMPOBaHS (PU3MYECKMX NPOLIECCOB

3. CofeprkaHue N CTPYKTypa ANCUUNIIUHDI

Tabnuua 3.1
TeMmbl 00s N3 HuX B A NHankKaTopbl
A Uacbi |wopwe npakr. | (UEEE | pocTiwennn | YUeGHas eATENILHOCTh

CaMOCTOﬂTeﬂbHOFO Vl3y"‘|eHV|ﬂ nOAr_' yac. p ! " KOMI‘IETEHLI,I/II‘/'I
CewmecTp: 6
OunpakTnyeckada eguHuLa: MaTtemaTumyeckas Mofenb (pUu3nyeckoro npotecca
1. MocTpoeHne [ns naHHOI NpuKNagHoi
maTeMaTM4ecKoin Mogenu Ha 34 0 0 MK.1.B.¥Y1 |3axgauu cTpout
OCHOBE 3aKOHOB COXPaHeHWs MaTeMaTUYEeCKyH MOLESb.

AvpakTnyeckas egnHmua: MNprHLMNbI NOCTPOEHUA AMCKPETHOMO aHasora , BapyaLMoHHas
(hopMyNMpoBKa




2. Pa3paboTka 1 Bepurkaums
BbIUYMCNIUTENBHbIX CXEM Ha
6a3e KOHDOPMHbIX K
HEKOH(OPMHbIX
KOHEYHO3/1eMeHTHbIX MEeTO/0B.
BbI60p (hyHKLMOHaNbHOIO
npocTtpaHcTBam 6asnca. CBs3b
6asmca co CTpyKTypoii
AVICKPETHOTO aHanora

64

MK.1.B.3-1.1
,MK.1.B.Y1,
MK.2.B.Y2

Pain3yeT BbIYUCINTENBHYIO
CXeMy Ha 6a3e Bbl6GpaHHOIA
KOHEYHO3/1eMEHTHO
BapWaLMOHHOI MOCTaHOBKM.
Bepuduumpyet cxemy Ha
Kfiacce MOZe/bHbIX 1
"NPUBNMXEHHDBIX K
peanibHbIM" 3a4au.

BapVIaLI,VIOHHOI‘/’I MOCTaHOBKW.

AnpakTuyeckasn eavHnLa: MpUHLMNbLI NOCTPOEHMS NPOrPaMMHbIX KOMIMIEKCOB

PaspabatblBaeT
NpPOrpamMmMHbIi KOMMNEKC,

3. MpuHUMNbI pa3paboTku © pean3yloLLi

BEpUMKALMN NPOrpaamMHbIX

MK.1.B.Y1, BbIMUC/IUTENLHYIO CXEMY.
KOMIM/IEKCOB A/1 pPeLleHuns 61 0 0
MK.2.B.Y2 |Onpefenset cTpaTernio
Hay4HO-MCCe0BaTe/IbCKMX
MaTemaTnyecKoro
npo6nem
MOAeNnpoBaHus

(hm3myecKoro npotecca.

3.2 CamocTosiTe/IbHasi paboTa 0byyatoLyerocs

Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Uackl Ha
Ne Buabl caMoCTOATE/TbHON paboThbl LOCTWKEHNA
< |BbINOSIHEHWE |KOHCY/TbTauum
KOMMNETEHLU M
CemecTp: 6
MK.1.B.3-1.1,11
1 |lMogroToBka K aTTecTaumu K.1.B.Y1K.2.|0 0
B.Y2

. LWokuH KO. N. CoBpeMeHHbIe MHOTOCETOYHbIE METO/bl. MHOroypoBHeBble MeTOAbI. MNpuMeHeHWe
MHOroMaclUTabHbIX METOAOB : yuebHoe nocobue / KO. W. LokuH, 3. T. LypuHa, H. b. TknHa ; HoBocwK6.
roc. TexH. yH-T. - HoBocmbupck, 2012. - 95, [2] ¢. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000179294 LLlokuH FO. M. COBpeMeHHbIe MHOTOCETOUHbIE
meToAbl. Y. 1 : yye6bHoe nocobue / KO. U. LLokuH, 3. M. LLypuHa, H. b. TknHa ; HoBocK6. roc. TexH.
YH-T. - HoBocm6upck, 2010. - 66, [1] c. : cxeMbl, TabA.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000134801

CamocToATENBHOE N3YYEeHME TEOPETUYECKOTO MK.1.B.3-1.1,M
2 y P K.1.B.Y1,MK.2.|178 19
maTepuana B Y2

CTyAeHT n3yyaeT Tembl, NpuBefeHHbIe B Tabnuue 3.1 : LLokuH KO. M. CoBpeMeHHble MHOTOCETOUHbIE
MeToAbl. MHOroypoBHeBble MeTO/bI. MpMMeHeHne MHOTOMacLUTabHbIX METOAOB : y4ebHOe nocobue / HO. U.
LLokuH, 2. M. WypuHa, H. b. NTk1Ha ; HoBOCKG. roc. TexH. yH-T. - HoBocnbupck, 2012, - 95, [2] c. : vn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000179294 LLlokuH HO. . CoBpeMeHHble
MHOrOCeTOuUHbIe MeTofbl. Y. 1 : yuebHoe nocobue / FO. L. LLokuH, 3. M. WypuHa, H. B. NTKnHa ;
HoBocub6. roc. TexH. yH-T. - HoBocmbupck, 2010. - 66, [1] c. : cxembl, Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000134801

3.3 TexHonorus obyyeHust

[ns opraHn3aumm 1 KOHTPO/A CaMOCTOATE/IbHOM paboTbl 00yYarLWMXCA, a TAKXKe NPOBeAeHNs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TeEXHOOrMK (Tabn. 3.4).

Tabnuua 3.4

JeAaTenbHoCTb |/|HCbOpMaLI,I/IOHHO-KOMMyHI/IKaLI|I/IOHHbIe TEXHONO0TNN

KOHCcynbTMpoBaHme CouuanbHble cetn; I6C




PasMmeLLieHne yueBHbIX

Moptan HI'TY; 36C
MaTepranoB

4. MNMpaBunna aTTecTaymm 0by4varoLmMxcsa no gucumnanHe

[ns atTecTaymm obyyaroLwmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PenTUHIOBas c1ucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM WKane n 15-ypoBHeBoi ECTS.
KpaTkas nHtopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
OueHnBaeMble BUAbI AeSATENbHOCTY 06y4aroLLMXCS MakcuManbHbIi 6ann
CemecTp: 6
Oxsamen: 100

B Tabnuue 4.2 npecTaBeHo COOTBETCTBYE POPM KOHTPO/S 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTPONA
KOMMETEH MNHaMKaTopbl JOCTUMXEHNSA KOMMNETEHLWI
unn OK3ameH
NK.1B MK.1.B 31. 3HaTb OCHOBHbIE METOAbI PELLEHUS IMHENHBIX U HEMMHEVHbIX KPaeBbIX 3aaad +
"7 | MaTemMaTnyecKomn (usnKm
MK.1.B y1. ymeTb pa3pabaTbiBaTb METOAbl U arOPUTMbI 41151 YACNEHHOTO MOAENMPOBaHMS +
(hM3MYEeCKMX NPOLLECCOB
OK2B MK.2.B y2. yMeTb BbINOMHATL MPOrpaMMHbIE peainsauun 415 NONYUYEHNS YACTEHHbIX PELLEHWIA Npy +
=" | MogennpoBaHUmM PU3MYECKMX MPOLIECCOB

OueHOYHbIe cpefcTBa Mo gucumnanHe "HeKoOHPOPMHbIE KOHEYHO3/IEMEHTHbIE METO/bI B
Pa3NYHbIX PYHKUMOHA/IbHLIX MPOCTPaHCTBax" BXOAAT B COCTaB POHAA OLEHOYHbIX CPeACTB Mo
moaynto (npunoxkeHne Ne 1 K paboyein nporpamme).

5. lutepatypa

OcHOBHas nnTepaTypa
1. Camapckmuii A. A. Marematuueckoe moaenupoBanue. Mnen. Metonsr. [Ipumepsr / A. A.
Camapckwii, A. [1. Muxaiinos. - M., 2005. - 316, [4] c.
2. Onpmanckuit M. A. Jlekuu U yrpakHEHUs M0 MHOTOceTOuHbIM MeTonaM / M. A. OnbIIaHCKHiA.
- M., 2005. - 168 c.
3. TeipreimaukoB E. E. Metoas unciieHHOTO aHanmm3a : [yaeOHOe mocoOue a1 By30B IO
Harnpasienuro "Marematuka" (010100), "TIpuknagHas matematuka u napopmatuka" (010200),
"®usuka" (010700), "Mexanuka" (010900)] / E. E. Teipreimaukos. - M., 2007. - 316, [1] c. : un.

6. MeToauueckoe 1 NporpaMMHoe obecrieveHre, MHPOPMAaLMOHHbIE TEXHOIOM K

6.1 MeToauyeckoe obecreyeHme

1. Hlokun FO. U. CoBpemenHsie MHOTOCeTOUHBbIE MeTOb!. Y. 1 : yuebHOE mocobue / 0. U.
loxun, 3. I1. lypuna, H. b. Utkuna ; HoBocu6. roc. TexH. yH-1. - HoBocuOupck, 2010. - 66, [1]
C. : cxeMsl, TabiI.. - Pexxum noctyma: http://elibrary.nstu.ru/source?bib _1d=vtls000134801

2. oxun }O. K. CoBpemeHHbIe MHOTOCETOUHbIE MEeTObl. MHOTrOypOBHEBbIE METO/BI.
[Tpumenenne MHOromMacmTabHBIX MeTOA0B : yueOHoe nocobue / FO. Y. okun, 3. I1. llypuna, H.
b. Utkuna ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2012. - 95, [2] c. : mu.. - Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000179294



6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme

1 Paspabotka kpoccriatdhopmeHHbIX npuitokennii Microsoft Visual Studio 2015
2 Onepanuonnas cuctema Microsoft Windows

3 INaker oducHbix mpmioxeruit Microsoft Office

6.3 NHhopMaLuyoHHble TEXHONOrnK

Mpu OCyLLECTBNEHIM 06Pa30BaTENbHOIO NPOLECCA MO ANCLMMNMHE NPUMEHSIHOTCS AN1EMEHTbI
OVCTaHLMOHHBIX 06Pa30BaTe/IbHbIX TEXHOMOMMA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IEICTBYS B 3/1EKTPOHHOI MHOPMaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY .

7. MaTepunasibHO-TeEXHUYECKOE obecneyeHue

IMpe3eHTaLUUOHHOe 060py0BaHe

Ne

HanmeHoBaHue

Ha3HaueHue

1

lMpe3eHTaLUMOHHOe 060pyA0BaHMEe
(MynbTUMeAWa-npPoeKTop, 3KpaH, KOMMboTep
ANs YpaB/eHNs)

MpeacTaBneHve nNpeseHTaL MM acnmpaHTa no
BOMPOCY NPUMEHEHNSA COBPEMEHHbIX
HEKOH(OPMHbIX MK npw peLueHun
KOHKPETHbIX Hay4HbIX MPO6/eM.




