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I. AnHOTaUSA
1. leas | 33724 AUCHUILUIAHBI: W3YUYCHAC MATEMATUYCCKUX TTAKETOB MPUKIIAIHBIX
nporpamMM, (PyHKIIM, Oponeayp, TUMOBBIX PEIIacMbIX 3a/a4; (POPMUPOBAHUE HABBHIKOB
CaMOCTOSITEIIGHOTO OCBOCHUSI M Pa0OThl ¢ MAaTEMATUYECKUMM MAKETaMH, HE TOJBKO
YUCJIEHHOTO, HO W AHAJIMTHYECCKOTO PEHICHUS 3aAa4 ¢ NPUMCHCHHEM
MaTEMaTUUYECKUX METOJ0B M MAaTEMATUUYECKUX AKETOB MPUKJIAHBIX TPOrpaMM Ha
MEPCOHAIBHBIX KOMITBIOTEPAX.
2. MecTo aucumniunsl B crpykrype OOII

JlaHHas UCIUIUTMHA OTHOCUTCS K pasaeny «Mupopmarnka u HPOpMaIMOHHO-
KOMMYTalIMOHHBIE TEXHOJIOTHIY 00s13aTeNbHOM yacTh brioka 1.

JlucuMriMHa HAXOOUTCS B JIOTUYECKOW M COAEPYKATEIIbHO-METOAMYECKOM
B3aUMOCBSIBH M TPEOYET 3HAHWA M YMEHUI, (JOPMUPYEMBIX B PE3yJIbTaTC U3YUYCHUS
JMCHUIUIMH OaKaIaBpCKOM MOATOTOBKH - METOJbI TPOrPAMMUPOBAHMS, TPAKTUKYM
Ha OBM, meroapl ontumm3amm U MCO, MaKpOIKOHOMHKA, MAaTEMaTHYECKOE
MOJCIIMPOBAHUE TIPOLECCOB U CUCTEM

JluciuniviHa HeoOXoJAMMa KakK — MPEANICCTBYIOMIAs, B YaCTHOCTH, s
BbINOJSTHEHUS BKP.

3. O0beM TUCHHUILINHBI: 3 3a4CTHBIC ¢AUHUIIEI, 108 akaIeMUYECKIX YacoB, B TOM
quciIe:

KOHTAKTHAA ayAUTOPHAsi padoTa: MPAKTUYECKUE 3aHATHS 45 4acoB, B T.4.

MPaKTAYECKast MOArOTOBKA 4 yaca;
KOHTAKTHAsl BHEAY/IUTOPHAsi pad0Ta: KOHTPOJIb CAMOCTOSITENTLHOM paboThI 0
YacoB, B TOM YKCJIE KypcoBas padoTta 0 4acos;

camMoCTosITeIbHAs padoTa: 63 yaca, B TOM YUCIE KOHTPOIIb O 4acoB.

4. Ilnanupyembie pe3yJbTaTbl O0y4CeHUSI MO MUCHUILIHHE, COOTHECCHHbIC C

IWIAHUPYEMbIMH Pe3y/JIbTATAMH 0CBOCHHSA 00Pa30BaATE/ILHOM NPOrpaMMbl

IInanupyemele pe3yabTaTel [Tnanupyemblie pe3yabTaTel O0yUIEHHS 110 AUCIUTUIHHE
OCBOEHHSI 00pa30BATENIHLHOM
nporpammsl (popmupyembie

KOMIIETEHIINH )




OIIK-2 Cnocoben
HCITONBb30BaTh U
ananTUPOBATh
CYLIECTBYIOIIHE
MATECMATUYCCKNEC METOABI 1
CUCTEMBI IIPOrPaAMMUPOBAHUS
st pa3paboTku u
peanu3anuy aJropuTMOB

peUI€HUA NPUKIIAAHBIX 3aAa4

OIIK-2.1 3Haer CymecTBYOIINE MATEMATHIECKIE METOBI U

CHUCTEMBI POrPaMMHPOBAHUS

OIIK-2.2 Mcnonb3yeT CyIIEeCTBYIOIINE MATEMATUIECKIE
METOJbI U CUCTEMBI IPOTPAMMHUPOBAHUS AJIs1 Pa3pabOTKU U

peanu3aluy aarOpUTMOB PELISHUS MPUKIIATHBIX 3a/1a4

OIIK-2.3 Pa3paOarbIBaeT U peajus3yeT arOpUTMbI PEIIeHUs
3a7a4 MpoeCCUOHANBHOI NeSITeNbHOCTH HA OCHOBE

TEOPETUUECKUX 3HAHUMN

S. @®opma npoMeKyTOYHOI aTTeCTANHH H CeMECTP MPOXOKACHHUS: 3a4€ET, 7 CEMECTP.

6. SI3bIK IpenogaBaHus PYCCKHIA

II. Copep:kanue AUCHMILIAHBL, CTPYKTYPHPOBAHHOE MO TeMaM (pas3aeiam) ¢

YKa3aHHEM OTBCICHHOI'0 HA HHX KOJIHYECTBA AKAACMHUYCCKHX YaCOB M BHIAOB

YU4eOHBIX 3aHATHIA

YueOHast mporpamma — Bcero KonrakTHas pabora CamocrosiTen
HauMEHOBaHUE Pa3/iesioB U TeM pHas pabora,
IIpakTnueck Kontpone
B TOM 4HCJIE
Ue 3aHATUS | CaMOCTOSITENIbH
o KOHTPOJIb
oii paboTsl (B P
(dac.)
TOM UHCJIe
= KypcoBas
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1. Beenenue. ITakeTs! MpUKIagHbIX 4 2 0 2
MporpaMm
2. ITakeT CUMBOJIBHBIX 23 6 0 17
npeoOpazoBanuii Maple




3. MoaenupoBaHue JUHAMUKHU 44 19 4 25

AUCKPETHBIX CUCTEM

4. MoaenupoBaHye U aHAIU3 21 10 0 11

JUHAMHWYCCKHUX CUCTEM

5. IMognaker Optimization makera 16 8 0 8
Maple
Hroro: 108 45 4 0 63

IIporpamma ocBoOeHUSI YUeOHOM AUCHHILTHHBI

Tema 1. Beenenue. [TakeThl MPUKITAHBIX TPOTPAMM.

Beenenune. Knaccuukanmss makeroB NPUKIAIHBIX Mporpamm. Maremarndeckue
NaKEThI MPAKJIAHBIX TporpamMM. O0uias XapaKTepUCTHKA.

Tema 2. [1akeT cMMBOTBHBIX MTPeoOpasoBanmii Maple

Beenenue B maketr Maple. Hauano padotsl. Menro Maple.

BbazoBbie Martemarnueckue (PyHKIMA W TPOLIEAYPBl MAaTEMATHUYECKOrO aHamm3a (int,
diff, limit, series, nap.), anreOpbl, pemeHus ypaBHeHuid (maker linalg, solve),
mddepeHImanbHBIX YpaBHeHui (dsolve), ap.

S13bIK mporpaMMHUpOBaHus, pa3paboTKa YMCIIEHHBIX ITporpaMM Maple.

Busyammzanms pesyneraros: 2D, 3D rpaduka, anumarms (naketst Plots, Plottools).

PabGota ¢ BeipakeHusiMu. PazpaboTka nporpaMm aHAIMTUYECKOTO PELICHMS.

Tema 3. MoaenupoBaHuE TMHAMUKH TUCKPETHBIX CUCTEM

[lakeTel TPUKNIAAHBIX MPOTPAMM METOJA KOHEYHBIX 3JIEMEHTOB B PEIICHUN
NPUKJIQIHBIX 33/1a4.

[TocTpoeHne moaenu TMcKpeTHOM cucteMbl B MKD. @opMamm3zanms nHpopmManiu o
cucteme. Bapuaiionnas mozenb. Jluddepenimanbuas Moaens. Jluckperuszanusi 1o
BPEMEHM M YMCJICHHAs MOJEHb. AJTOPUTM M MporpaMma pacuera. Busyanmzanws
pe3ysbTatoB. OcoOEHHOCTH peamm3aimu MeToukn MKD B makere ¢ CHMBOJIBHOM
MAaTEMATUAKOW.

Tema 4. MoaenMpoBaHUE U aHATIN3 TMHAMUYCCKUX CUCTEM



JIMHAMWYECKUE CHCTEMBI C HENPEPBIBHBIM M JUCKPETHBIM BpeMeHeM. [Ipumepsl
JMHAMWYECKHX MOJIETICH B SKOJIOTAN U SKOHOMHKE.

AHaIMTUYECKOE PelcHHAE TP PEPEHIMATBLHBIX U PA3HOCTHBIX YPABHEHUIA B ITAKETE
Maple. AIITOpUTMBI YUCTIEHHOTO MOACTMPOBAHUS TMHAMUKH.

AHaIHM3 HEIMHCHHBIX TUHAMHYECKUX CUCTEM. CTAllMOHAPHBIE PEIICHUS. AHAINA3
YCTOHUMBOCTH. UMCIEHHO-aHATIMTHYECKUE ANTTOPUTMBI aHATIH3A.

Tema 5. [Toamaker Optimization naketa Maple

Oynkuun  noanmakera Optimization is  pelleHUst 3afad  JIMHEWHOTO,
KBQJIpaTMYHOTO, HenmuHeitHoro  mporpammupoBanust  (LPSolve,  QPSolve,
NLPSolve), pynknuum LSsolve, Minimize (Maximize). [[pumeHeHre npu pemicHn

3aaay.

III. O6pa3oBaTebHBIC TEXHOJIOTHH

YuebHast mporpamma — Bun 3ansatus O06pasoBarenbHbIE TEXHOJIOTHH

HaNUMCHOBAaHUC

pasnesioB U TeM

1. Beenenue. ITakeTsl IIpaxTHueckue 1. U3105KeHHe TeOPeTHUECKOro

MPUKIIaAHBIX TIPOTPaMM 3aHATHUA MaTtepuaia

2. Pewuenue 3agau

2. IlakeT CMMBOJIBHBIX IIpaxTHueckue 1. U3105KeHHe TeOPeTHUECKOro

npeoOpaszosanuii Maple 3aHATHS Marepuana

2. Pewuenue 3agau

3. Monemuposanue nunamuku | IIpaktuueckne 1. MI3110KeHHe TeOPETHIECKOTo

AUCKPETHBIX CUCTEM 3aHATHUA Marepuasa

2. Pewienue 3agau

4. MonenuposaHHe 1 aHaIN3 IIpaxTHueckue 1. U3105KeHIE TEOPETHYECKOTO

JUHAMHWYCCKHUX CUCTEM 3aHATHUA MaTtepuaia

2. Pewienue 3agau




5. Ilopgnmaker Optimization IIpakTuyeckue 1. U3105KeHIE TEOPETHUECKOrO

nakera Maple 3aHATHA Martepuaia

2. Pewuenue 3agau

B mponecce 0CBOECHUS AMCUMITITMHBI UCIIOJIB3YIOTCS CIEAYIOMHE 00pa30BaTEIbHbIC
TEXHOJIOTHH, CHOCOObI W METOABl (POPMUPOBAHUS KOMMETCHLMNA: MPAKTHYECKUE
3QHITHS,  BBIIOJIHEHHWE  PACUYECTHO-TpAQUUYECKMX  pabdO0T,  KOMIIBKOTEPHOE
MOJCIUPOBAHUE C WCHOJb30BAHMEM COBPEMEHHBIX [MAKETOB MPHKIAIHBIX
OpOrpamMM; HM3yYEHUE BO3MOXKHOCTEH KAK YKMCIIEHHOTO, TaK W AHAJTUTHYECKOIrO
pewmenus 3a1a4 Ha [ IK cy>KuT akTHBHOMY IPAUMEHEHU IO MATEMATUYECKUX METOI0B
U TIEPCOHABHBIX  KOMIBIOTEPOB B  PEIICHWM  33Ja4, 3allJlAHWPOBaHA
caMoCTOsTENbHAs paboTa CTYACHTOB 110 OCBOCHUIO OANAKETOB C UCIOIB30BAHUEM

00y4aroluX MporpamMmm, UHTEPHET PECYPCOB.

IV. OneHovnbie MaTepuaJbl Al NPOBEACHHS TEKYLIeH W NMPOMEKYTOYHOM

arrecranuu

OIIK-2 Cnoco0eH  HWCMONAB30BaTh W aJalNTUPOBaTh  CYIICCTBYIOIIME
MaTEMaTUYECKUE METOJbl M CHCTEMbI MPOTrPaMMUPOBAHUS JJIs Pa3pabOTKH M
peau3al aJirOpUTMOB PEIICHUS MPUKJIAHBIX 3a1a4

OIIK-2.1 3HaeT CyWECTBYIOIIAEC MATEMATHYECKUE METOABI M CHUCTEMBI

MPOrpaMMUPOBAHUS

1. Ha3parh W mpuBeCTM MpUMEpbl MCHOJb30BaHUs KOMaHI makera Maple,
UCTIONB3YEMBIX JIIs PELICHUS] MaTEMaTHUeCKIX 3a1a4 (areOphl, MaTEMaTHUECKOTO
aHam3a, TUQPepeHINaTbHBIX YPAaBHEHUH ).

2. ITpuBectn npouenypsl noanakera DEtools makera Maple n mx BO3MOXHOCTH [UTst

pEUICHUS 33124, U aHaI3a Ha OCHOBE T (M(hEpEHIMATBHBIX MOJIETICH.



3. Has3Bare 1 peanu3oBarh OCHOBHBIC KOMaH/IbI NakeTa Maple, MCroNnb3yeMble JUTs
2D u 3D Bu3yanuzaiy 1 aHUMAlMOHHOTO TIPE/ICTABIICHUS PE3YJIbTaTOB PEIICHUS

3aaad.

Crnoco0 npoBeJACHUS — YCTHBIM (C UCMOJIB30BAHUEM KOMITBIOTEPA U MAKEeTa
Maple).

Kpurepun onieHuBaHus:

JlaH npaBUJIBHBIN pa3BEPHYTHIN OTBET — 3 Oasuia.

OTBET COAEPIKUT OTACIbHBI HETOYHOCTH — 2 OaJiia.

OTBET HE MOJIHBIN, COACPKUAT CYIIECTBEHHBIE HETOUHOCTH — 1 Oast.

OtBeT He naH — 0 6ayuoB.

OIIK-2.2 Hcnonb3yeT CYIIECTBYHOUIME MATEMATHYECKUE METOJbI U CUCTEMBI
MPOrpaMMHUPOBAHKS Ul pa3padOTKM M peav3allii  aJrOPUTMOB  PEUICHUS

MPUKITATHBIX 33124

1. JIns nMHAMUYECKOH ABYXKOMIOHTHOM MOJAEIH, HCIOJIBb3Ys nakeT Maple u
npouenypsbl noanakera DEtools makera Maple, pazpadoTtars U peanu3oBarh
JIITOPUTM MOJCTTMPOBAHUS M aHAIM3a CHCTEMBI. HAXOKICHHS PaBHOBECHBIX
peweHuii, mnonydeHuss (a3oBOro MOPTPETA, aHAIM3a YCTOMYMBOCTH
CTALlMOHAPHBIX PEIICHUH. /aTh aHATU3 CUCTEMBI.

2. TlpuBectn mpuMepsl 334a4 ONTHMH3ALMH, MMPUBECTH MOCTAHOBKW 3ajad,
Ha3BaTh U peaju30BaTh KOMaH bl moanakera Optimization nakera Maple s
ux pewieHus. Jlisg  3aaud TMHEHHOTO NPOTPAMMHMPOBAHUS € ABYMS

NCPCMCHHBIMHU OaThb BU3YyaJIn3allnio YCJ'IOBI/Iﬁ M PCHICHU .

Cnoco0 npoBeJCHUS — YCTHBIM (C MCMOJIB30BAHUEM KOMITBIOTEPA U TTAKEeTa
Maple).
Kpurepnu onieHuBaHUs:

Jlan npaBUIIBHBIN pa3BEPHYTHIN OTBET — 3 Oasuia.



OTBET COAEPIKUT OTACIbHBI HETOYHOCTH — 2 OaJiia.
OTBET HE MOJIHBIN, COACPKUAT CYIIECTBEHHBIE HETOUYHOCTH — 1 Oasut.

OtBeT He naH — 0 6ayu1oB.

OIIK-2.3 PagpalGarbiBacT W  peaM3yeT aNrOPUTMBlI  PEUICHHUS  3a4a4

npo(heCCHOHATTEHOM NEATEIbHOCTH Ha OCHOBE TCOPETHUUECKUX 3HAHMIM

1. Ha3zBarb OCHOBHBIE ATanbl (popMau3aiivv HHGOPMAaIK O PeiracM ol 3a1a4e
npu  (POPMYJIMPOBKE KOHEYHO-DJIEMEHTHOW Mojaenu. Pazpaborate u
peau3oBaTh aIroputM (popmanusanuu UHGOPMALIMKA YCIOBUH 3aJa4d, 1aTh
BU3YAITHA3ALMIO.

2. C WCHOJB30BaHUEM YMCIICHHO-QHAIUTHYECKUX BO3MOXKHOCTEH, CpEICTB
rpaduyeckoro mpeacTtaBicHus maketa Maple paspabotare W peanM3oBarh
KOHEYHO-3JIEMEHTHBIA aITOPUTM MOJETMPOBAHUSL W BU3YAIM3aAlAN PE3YJIbTATOB

ne(popMUpOBaHUS CUCTEMBI.

Cnoco0 nMpoBEeJCHUS — YCTHBIH (C UCMOJIB30BAHUEM KOMITBIOTEPA U TTAKEeTa
Maple).
Kpurepnuu onieHuBaHUs:

Jlan npaBUJIBHBIN pa3BEPHYTHIN OTBET — 3 Oasuia.

OTBET COAEPIKUT OTACIBbHBI HETOYHOCTH — 2 OaJiia.

OTBET HE MOJIHBIN, COACPKUAT CYIIECTBEHHBIE HETOUHOCTH — 1 OasI.

OtBeT He naH — 0 6ayu1oB.

V. Y4eOHO-MeToIm4ecKoe 1 HH(POPMAMOHHOE 00ecnieYeHHe JUCHHUILIHHBI
1) Pekomenayemas ureparypa

a) OCHOBHAs JIUTEpATYypA;



1. NHTepakTuBHble cuctembl Scilab, Matlab, Mathcad : yuebHoe nocobue / N.E.
MnewmnHckaa, A.H. Twutos, E.P. BageptamHosa, C./. [AyeB. - KasaHb :
N3gatensctBo KHAT'Y, 2014. - 195 c. : Tabn., wn. - bubnvorp. B KH. - ISBN
978-5-7882-1715-4 ; [OneKkTpOHHbIN pecypc]. - Pexum pgoctyna:
http://biblioclub.ru/index.php ?page=book&id=428781

2. O6bIKHOBEHHbIe AndepeHUManbHble ypaBHeHMs U cnuctema Maple: yyebHoe
noco6wve / A. V. Eropos. - M.:COJIOH-Ip., 2016. - 392 c.: ISBN 978-5-91359-
205-7 .- [2neKTPOHHBIiA pecypc]. - Pexxum

poctyna: http://znanium.com/go.php?id=858610

3. KonokonbHukoBa, A.W. Cneupasgensl HpopMaTUKN: BBefeHWe B MatLab :
y4ye6Hoe nocobue / A.V. KonokonbHrkosa, A.l'. KupeHbepr. - Mocksa ; bepnvH
- AnpekT-Meaua, 2014. - 73 ¢. :wn. - bubnmorp. B KH. - ISBN 978-5-4475-2487-
6 ; [2neKkTpoHHbIN pecypc]. - Pexxum AOCTyna:
http://biblioclub.ru/index.php?page=book&id=275268

6) AOMONHUTE bHAsA NUTEpaTypa:

1. Anrebpa 1 reomeTpus. COOPHMK 3aaay 1 PeLLeHniA ¢ NPUMEHEHNEM CUCTEMbI
Maple : yue6. Hoe nocobue / M.H. KupcaHoB, O.C. Ky3HeuoBa. — M. :
NHOPA-M, 2016. — 272 c¢. — (Bbicluiee obpasoBaHue: bakanaspuar). —
[2neKTpoHHbIi pecypc]. - Pexxnm AocTyna:

http://znanium.com/go.php?id=648409

2. Boesoga A.A. MogennpoBaHve MaTpPUYHbIX YpaBHEHWIA B 3ajadvax
ynpaeneHus Ha 6a3e MatLab/Simulink : yye6Hoe nocobue / A.A. Boesoaa, I".B.
TpowmHa ; MnHUCTepCTBO 006pa3oBaHUA M Hayku Poccuidickon depepaumu,
HoBOCUOMPCKMIA rocyapCTBEHHbIN TEXHUYECKNIA YHUBEPCUTET. - HoBOCHBMPCK
:HI'TY, 2015. - 48 c. : vn. - bubnuorp. B kH. - ISBN 978-5-7782-2793-4 ; To
Xe [2neKTpOHHbII pecypc]. -- Pexunm [ocTyna:;
http://biblioclub.ru/index.php?page=book&id=438455


http://biblioclub.ru/index.php?page=book&id=428781
http://znanium.com/go.php?id=858610
http://biblioclub.ru/index.php?page=book&id=275268
http://znanium.com/go.php?id=648409
http://biblioclub.ru/index.php?page=book&id=438455

3. Edpemos, FO.C. MeTofbl MaTeMaTU4eCKOn (PU3MKM B MakeTe CUMBOJIbHOM
matematukn Maple : yyebHoe nocoove [/ HO.C. Edpemos, M.L.
MeTponaBnoBckuit. - Mocksa ; bepnvH : AupekT-Megua, 2015. - 299 c. : wn. -
Bubnuorp. B kH. - ISBN 978-5-4475-4619-9 ; To )e [ONneKTPOHHbI pecypc]. --
Pexxum goctyna: URL: http://biblioclub.ru/index.php?page=book&id=4286

4. KsacoB, b.. YucneHHble MeTOAbl aHanmM3a W JIMHENHOW anrebpsbl.
cnonb3oBaHne Matlab n Scilab [OnekTpoHHbIn pecypc] : yyeb. Hoe nocobue
— OneKTpPoH. aaH. — CaHKT-IMeTepbypr : flaHb, 2016. — 328 ¢. — Pexum
poctyna: https://e-lanbook.com/book/71713.

2) lMporpammHoe obecreyeHne

KoMnbloTepHbIN Knacc hakyibTeTa NPUKIaAHOM MaTeMaTUKU N KNBEPHETUKN
Ne 249
(170002, TBepcKasi 06/1., r.TBepb, CagoBblii Nepeyok, a.35)

fOCYapCTBEHHbIN KOHTPAKT Ha MOCTaBKYy
Cadence SPB/OrCAD 16.6 JIMUEH3NOHHBIX  MPOrpaMMHbIX NPOAYKTOB
103 - 'K/09 ot 15.06.2009
AKT npvemMa nepegauv no gorosopy Ne02/12-

FidesysBundle 1.4.43 x64 13 oT 16.12.2013

Google Chrome 6ecnnaTHo

JetBrains  PyCharm  Community

Edition 4.5.3 GecniaTHo

qupersky Endpoint Security 10 Ans AKT Ha nepefiauy npas K545 ot 16.12.2022
Windows

Lazarus 1.4.0 6ecnnaTtHoO

Mathcad 15 MO10 AKT npegocTasneHns npas C0O0000027 ot

16.09.2011
AKT npefoctasneHns npas Ne Us000311 ot
MATLAB R2012b 95 09.2012
MiKTeX 2.9 6ecnnaTtHoO
NetBeans IDE 8.0.2 becnnaTtHoO
Notepad++ becnnaTtHoO
OpenOffice becnnaTtHo

- porosop Ne13918/M41 ot 24.09.2009 ¢ 3A0
Origin 8.1 Sr2 «CohT/TaitH Tpeiiay
Python 3.4.3 6ecnnaTtHoO


http://biblioclub.ru/index.php?page=book&id=4286
https://e.lanbook.com/book/71713

Python 3.5.1 (Anaconda3 2.5.0 64 bit) 6ecnnaTHO
R for Windows 3.3.2 6ecnnaTHo

STATGRAPHICS Centurion XVI.Il  AKT_ Npnema-nepejasn Ne  Tr024185 or

08.07.2010
MHOrothyHKLNOHANbHbIN
pegakTop ONLYOFFICE 6ecnnatHoe 6ecnnaTtHO
Mo
OC Linux Ubuntu 6ecnnatHoe MO 6ecnnaTtHo

3) CoBpeMmeHHble NpoieccoHasbHble 6a3bl JaHHbIX Y MH(OPMaLMOHHbIE CPaBOYHbIe
cuUCTEMb
1 3BC «ZNANIUM.COM» www.znanium.com;

2.  IbC «YHuBepcuTeTcKas bubnnoTteka oHnarH» LLp8://blblioclvib.ru/;
3. 3BC «JlaHb» http://e.1anbook.com.
4) MepeyeHb pecypcoB MHGOPMALIOHHO-TEIEKOMMYHUKALMOHHOM CEeTU «/IHTEpHET,
HEoOX0AMMbIX A/151 OCBOEHMS AVCLIMM/INHBI
BupTtyanbHas obpasosartesibHas cpefa TeI'Y (http://moodle.tversu.ru)

HayuHasi bubnmoteka TBI'Y (http:/library.tversu.ru)

VI. MeToanyeckne MaTepuasbl 415 00y4atOLLIMXCS MO OCBOEHWIO AUCLMIHDI

[MpoBoaATcsA 3 KOHTPObHbLIX MeponpusaTus: 1- Mmogynb (PP, ¢ KOHTpOsieM 3HaHUA
Teopuun), 2-u mopynb (ABe PIP, C KOHTPONEM 3HAHWA Teopuu), 3adyeT.

PacnpegneneHune 6annos: 30/30/40.

TunoBble 3afaHVA [AN1S PELIeHUIn M OLUEHKW 3HaHWIA B Xofe 00y4YeHuss u

CHOPMUPOBAHHOCTU KOMMETEHLMN

1 BsefeHue B nakeT Maple. MNMpumMeHeHWe 419 aHAIMTUYECKOr O peLLeHns 6a30BbIX

MaTeMaTN4YeCKMX 3adad.

MaTemaTnyecKuin aHanms

[aHa QyHKuma £ (X), HaUTK:

) Jf(xd , Jf (CH;

(0]


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/

2) i), A1), £AD)
3) tm f(x)

x—0

4) psan Teiinopa f(x) B TOUKe x5 =0 C yUETOM 4JIEHOB 0-i, 1-if, 2-¥ cTeneny;

pan Teiinopa f(x) B TOYKE x, =7 € y4ETOM UIEHOB 0-i, 1-i, 2-i cTeneHu

Anrebpa naker /inalg

Jlana matpuua 4,

an 4 413
A=|ay ay axp

a3 4z 43

HaANTH:
1)  detd
2) AT

3) 4!, ymHOxeHMEM npoBepuTh A4 =E

4)  BBINOJHWUTH 3 IPYrUe CTaHAAPTHBIC MPOLEAYPBI NaKeTa /inalg

Pewmenue ypaBHennii u cucreM. [Ipoueaypa solve

1) Peuth cucreMy Au=f, f=[1,0,0]". IIpoBEpHTH NPABUILHOCTH PEILIEHHMS.
2) PemnTh ypaBHEHHE ajjx° +apx+a;; =0. IIPOBEPUTH NPABUIBLHOCTD

PELLIECHHUS.

ony
YpaBHenus 1-1o nopsaka
Jlano ypaerenune 1-ro nopsaka y' =2y + f(x)
e Haiitu o0uiee penieHue
o Peumrs 3anauy Ko 1(0)=0

YpaBHEHUS N-T0 NOPsIKA



JIaHO YpaBHEHHUE )" +ayy ) +apzy = f(x)
e Haiitu obuiee penieHue
o Pemmrs 3agauy Ko 1(0)=0, y(0)=0

Cucremsbl N-ro nopsjaka

Jlana CI/ICTeMa{ } [B]{ } {f (x)}

e Haiitu obuiee penieHue

e Penmrs 3amauy Konm x(0)=0, »(0)=0
I'paduka. [loanmakets! plots, plottools.
2D Bu3yanm3anus

1) Hapucosars rpaduk GyHkumn f(x) Ha mpoMexxyTke [z, 5z]. [locMOTpeTh
¥ IpuMeHuTh 3-4 onuu plot[structure]

2) Hapucosarb rpapuk QyHkumnm f(x) Ha npomexytke [-z, 57] u ee
paznoenue B pan Teinopa f(x) B Touke x) =0 ¢ yU4eTOM WIECHOB 0-H, 1-H,
2-1i cTeneHu,

3) Hapucosats tpaduk QyHkmmm f(x) Ha TpOMexXyTKe [-7z, 57] U ee
paznoxkeHue B psix Teitiopa f(x) B TOUKE X, = 7 C y4ETOM WICHOB 0-if, 1-i,

2-i CTEICHHU,

3D Buzyanmsanus

1) HapucoBare rpaduk yskmum  z(x,y)= f(x)f(y) TpoMeKyTKE
[z, sx|*[-z, 5x]

ITocMoOTpETH:

® Pa3JIMYHBIEC TUITBI OCEN

® PA3IMYHBIC CTUJIM PUCOBAHUS

® 3aMOMHUTH rpaduk B pa3InuHbIX PopmaTax

(c=xo)r 2| (v=30)

X0-Y0

20127 Z|xo,yo |xo ¥0

5 Zxx|xopy0 (x_x0)2+zxy|x0,y0 (x—xo)(y—yo)+ Zyy| (.y_yO)2

X0-)0



2) Haiite z(x,y) = f(x)f(v) ¥ KacareapHyt0 MIOCKOCTh HA OJHOM Tpaduke
3) Haiitu z(x,y)= f(x)f(y) ¥ ee KBapaTHUHYIO AMMPOKCHMAIHIO HA OJHOM

rpaduke

2. Peanuzamus ajnroputMa METOAA KOHEYHBIX JSJIEMEHTOB JJIsl PCIICHHS B
Pa3IMYHBIX TOCTAHOBKAX 3a7a4 JAVWHAMUKWA W CTAaTUKHA CTEPKHEBOW CHUCTEMBL.
DOpMyJIMPOBKA W MPOBEACHUE BBIUYMCIUTEIBHBIX IKCIEPUMEHTOB. [IpeameTHbIit

aHaJIM3 PC3yJIbTaTOB.

3. Apanus quHamuyeckux cucteM. [loamaker DEtools.

Janbl: tudpepeHIraAIbHBIE MOJEN SKOJIOTHYECKAX H SKOHOMUYECKUX CUCTEM
1) Jlath mpeIMETHYIO HHTEPIPETALIMIO MOJIENH.
2) Paccunrtark 1 BU3yaJIn3UpOBATh TMHAMUKY H3MEHEHUS! CHCTEMBI.

3) Haiitu paBHOBECHBIC COCTOSIHMS, MOCTPOUTH (PA30BBIA MOPTPET CHUCTEMBI

X =[B]x . Kakos Tun oco6oii Toukn? MccreoBarh Ha yCTONIHBOCTS.

4) JlaTh MUHTEPIIPETALHIO.

4. 3amaun ontumuzanuu. [lognmaker Optimization.

1) ChopmynupoBaTh MaTEMATHYECKH, 1aTh TPEAMETHY IO HHTEPIPETALIMIO 3a/1a41

JIMHERHOr O TPOrPaMMHUPOBAHHSI.
Pewmwmrs 3a1a4y JIMHEHHOTO TPOTrPAMMUPOBAHHSL.

2) CpopmynmpoBaTh MAaTEMATHYECKH, AaTh TPEAMETHY IO HHTEPIPETALUIO 3a1a41

LETOYUCIIEHHOTO TPOTPAMMUPOBAHUSL.
PemmTe 3aa4y NENOUMCIICHHOTO TPOrPAMMHUAPOBAHHS.

3) ChopmynupoBaTh MaTEMATHYECKH, 1aTh TPEAMETHYIO HHTEPIPETALIUAIO 3a/1a41

KBaJPATUYHOTO TPOrPAMMUPOBAHHSI.

Pemmte 3a1a4y KBagparuiaHOTO MPOrPaMMHUPOBAHHS.



CamocrtosiTesibHasi padoTa CTYJIEHTOB BKJIIOYAET NPopabOTKy JEKLMOHHOTO
MaTtepuaiga, [OATOTOBKY K TECTaM MNPOMEKYTOUHOTO KOHTPOJIS, BBIMOJHEHHE

HHIWBUYAJIbHbBIX 3aJIAHUHA.

MeTtoanueckue peKOMEeHAANNH M0 OPraHu3aluu CAMOCTOSITEIbHOH padoThl
Opranuzysi CBOKO y4eOHYI0 pPaOOTy, CTYJAEHTHI JOJKHBI, BO-NEPBBIX, BBISIBUTH
PEKOMEHAYEMBIA pPEXUM M XapakTep y4YeOHOW paboThl MO H3YUYEHUIO
TEOPETUUYECKOTO Kypca, MPAKTHYECKOMY MTPUMEHEHUIO U3YUCHHOTO MaTepuaa, 1mno
BBITIOJITHCHUEO 3aJaHWid JUIsl  CaMOCTOSITENIbHOM padOThl, MO HMCMOJIB30BAHUIO
UH(OPMAIMOHHBIX TEXHOJOTUI U T.J1. BO-BTOPBIX, 03HAKOMUTHLCS C YKa3aHHBIM B
METOJMYECCKOM Marepuaje MO0 JUCHUILIMHE TEPEUYHEM Y4eOHO-METOAMYECKUX
U3JIaHUN, PEKOMEHTYEMBIX CTYJIEHTaM JUIsl IOJITOTOBKH K 3aHATHSM W BBIMOJTHEHUS
CaMOCTOATEBbHOM padOThI, a TAKXKE C METOAMYCCKUMU MaTeprUajaMy Ha OyMakKHbIX
W/WIW DJICKTPOHHBIX HOCUTENSAX, BBINYIICHHBIX Kadeapoil CBOMMHU CcHjaMu W
MPEA0CTABIIIEMBIE CTYIEHTAM BO BPEMS 3aHSTHIA.

CamocrosiTenbHas padoTa CTYACHTOB, MPEAYCMOTPEHHAs YYEOHBIM IUTAHOM,
JOJbKHA COOTBETCTBOBATh 0oJiee TIyOOKOMY YCBOEHHIO HW3YyYaeMOTO Kypca,
(OpMHUPOBATH HABBIKK UCCIIEA0BATEILCKOM PAOOTHI M OPUCHTUPOBATH CTYACHTOB Ha

YMEHHE MPUMEHATh TCOPETUUYECKUE 3HAHUS HA PAKTUKE.
1. Paboma c¢ yuebnwvivu nocobusimi.

JUTs. TIOJIHOLIEHHOTO YCBOCHMS Kypca CTYIEHT JOJDKEH, MPEXKAE BCETO, OBIANECTH
OCHOBHBIMH MOHATHSIMH 3TOM AucuuiuinHbl. Heo0X0AMMO YCBOUTE ONPEACTIEHUS U
NOHATHS, YMETh MPUBOAWTH WX TOYHBIC (DOPMYJIMPOBKH, MPHUBOIUTH MPUMEPHI
OOBEKTOB, YIOBJIECTBOPSIOUIMX 3TOMY omnpeaciicHuto. Kpome Toro, HeoOXoammo
3HATH KPYT (PAKTOB, CBA3AHHBIX C JAHHBIM MOHATHEM. TpeOyeTCs TAKKE 3HATH CBA3H
MEXIY TOHATUSAMH, YMETh YCTAHABIMBATh COOTHOIIEHUS MEXIY KIaccaMu

O6’[>€KTOB, O CBIBACMBIX PA3/IMYHbBIMH INOHATHUAMMU.

2. CamocmosmeiibHoe uzyyenue mem.



CamocrosTenbHass padoTa CTYIAEHTa SIBJISICTCS BAKHBIM BHJIOM JACITEIBHOCTH,
NO3BOJIIOIIAM XOPOLIO YCBOWTH HW3Y4aeMblii MPEAMET W OJHUM W3 YCIIOBUH
JOCTUKEHHMSI HEOOXOAMMOr0 KayecTBa NOJATOTOBKM M MPOQECCHOHATBHON
NEPENOATOTOBKHM CIENMATMCTOB. OHA MPEANONAracT CcaMOCTOSTENIBHOE U3YYCHUE
CTYJEHTOM PEKOMEHAOBAHHOM YYEOHO-METOINYECKOM JIMTEPATypPhl, Pa3IMYHbIX
CIPAaBOYHBIX MATEPUATIOB, HAMKMCAHWUE PeQeparoB, BBICTYIUICHUE C JOKIAIOM,
NOJArOTOBKY K JIEKIIMOHHBIM M MPAKTHYECKAM 3aHSATHSM, TOArOTOBKY K 3a4€Ty W

JK3aMEHY.
3. [lo020moBKra Kk npakmudecKum 3aHsmusim.

[Tpn MOArOTOBKE K MPAKTHYECKUAM 3aHATUSM CTYICHTaM PEKOMEHAYETCS CIEA0BATh
METOJMYECKUM  PEKOMEHJAUMsAM 10 pabore ¢ y4eOHBIMH  TMOCOOMSMH,

IIPUBCACHHBLIM BBIIIC.
4. Cocmasiienue KOHCNeKmoas.

B xoHCcniekTe OTPAKCHBI OCHOBHEIC ITOHATHSA TCMEI. I[J'IH HarjaiaaHOCTH U YI[O6CTBa

3allOMHUHAaHWA UCIIOJIB3YIOTCA CXCMbI U Ta6J'II/IHBI.

VII. MaTepuajibHO-TEXHHYECKOE 00ecreueHne

JInst ay TuTOpHOM PadOTHI.
VY4eOHas ayauTopus HabGop yueOnol mebenm,
Ne 206 JKpaH,

170002, Tepckast 001., | MPOEKTOP.
r.Teepb, CanoBblit
MEPEYIIoK, 1.35
KoMIbrHOTEPHBIN K1ace
No2 (pakynbrera [IMuK | HaGop yueOHOM Mebenn,
Ne 249 KOMITBEOTED,

(170002, TBepckas MIPOEKTOP.

00mn., . TBepp, CanoBsiii
nepeyok, a.35)

Jnst camocTosTeNTbHOM padoTHI.

[Tomemmenue s Habop yueOHol mebenu,
CaMOCTOSATEITBHOM KOMIIBIOTED,
paboTHI MPOCKTODP.




KoMnbloTepHbIN Knacc
Ne 2 pakynbteta MMuK
Ne 249

YTW. CeefieHns 06 06HOB/IEHUK paboyeil NporpaMmmbl ANCLUMMNIVHBI

Mn.r.

Ne

O6HOBNEHHBIN
pasfen paboyei
nporpamMmb|
ANCUMNNNHBI

l. 3. O6bLem
AVCUMNINHBI

Il. CopeprkaHne
AVCUMNINHDI,
CTPYKTYPVPOBaHHOE Mo
Temam (pasgenam) ¢

YKa3aHVEM OTBEAEHHOI O Ha

HUX KONMYeCTBa
aKaJleMMNYEeCKMX 4acoB U
BMAOB Y4YEeOHbIX 3aHATUI
11. 2) MNporpammHoe
obecrieyeHue

13. MatepuanbHo-
TeXHUYecKoe
obecrieyeHue

11. 2) MNporpammHoe
obecneyeHune

V. 1) PekomeHpyemas
nntepartypa

OnucaHune
BHECEHHbIX
N3MEHEHWI

BblgeneHue
4yacoB Ha
NpPaKTUYecKyro
NMoAroToBKY

BblgeneHue
4yacoB Ha
NpPakTUYecKyto
NMoAroToBKY Mo
TEMaMm

BHeceHbl U3MeHeHNS

B cnncok NO

BHeceHbl U3MeHeHNS

B MaTepuasibHo-
TEXHNYECKoe
obecneyeHne
ayauTopuia

BHeceHbl M3mMeHeHus

B cnncok NO

OOHOBNEHME CCbINTIOK

Ha MTepaTypy

PekBU3UTDI
NOKYMEHTa,
yTBepAnBLLIETO
N3MEHEHUS

o))
29.10.2020 roga,
npotokon Ne 3
YYeHOro coeeta
(hakynbTeTa

ot
29.10.2020 roga,
npotokon Ne 3
YYeHOro coseTa
(hakynbTeTa

Ot 29.09.2022
roga, NpoToKos Ne
2 YYEHOro coBeTa
(hakynbTeTa

Ot 29.09.2022
roga, NpoToKos Ne
2 YYEHOro coBeTa
(hakynbTeTa

Ot 24.08.2023
roga, NpoToKos Ne
1yueHoro coseTa
(hakynbTeTa

Ot 24.08.2023
roga, NpoToKos Ne
1yueHoro coseTa
(hakynbTeTa



