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|. AHHOTAIIMA
1. Heab u 33124 JUCHUILUIMHBI: W3YYEHHE MAaTeMaTU4eCKUX MaKETOB MPHUKIIAIHBIX
nporpamM, (PyHKIIM, MpoLeyp, TUMOBBIX PEllaeMbIX 3a1a4; (GOpMUPOBAHNE HABBIKOB
CaMOCTOSITEIIbHOTO OCBOEHHUSI M PA0OThl C MAaTeMAaTUYECKUMHU MaKeTaMH, HE TOJBKO
YUCJIEHHOTO, HO M AaHAJIMTUYECKOTO peIIeHUs 3aJady ¢ NpUMEHEHUEM
MaTEeMaTUYECKUX METOAO0B M MAaTEMaTUYECKUX MAKETOB MPUKIIAIHBIX [TPOrpaMM Ha
MEePCOHAIBHBIX KOMIIBIOTEPAX.
2. Mecro mucuumiimibl B cTpykrype OOIT

JlaHHAs IUCITUMTUTMHA OTHOCUTCA K pasaeny «ubopmarnka u mHpOpMaImoHHO-
KOMMYTALMOHHBIE TEXHOJIOTHI» 00s3aTeNIbHOM yacTy bioka 1.

JIucuMIUTMHA HAXOAWUTCS B JIOTHUECKOM M COAEPXKATEeIbHO-METOINYECKON
B3aMMOCBSI3U U TpeOyeT 3HaHUN U YMEHUH, (GOpMUPYEMBIX B pE3yJIbTATE U3YUCHUS
JUCIUATUTMH OaKaJlaBPCKOM MOATOTOBKU - METOJbI TPOrPaAMMHUPOBAHMS, TTPAKTUKYM
Ha OBM, meromsl ontummzauuu u MCO, MakpOPKOHOMHKA, MAaTEMaTUYECKOE
MO/IEJIMPOBAHUE MPOLECCOB U CUCTEM

HucruminHa HeoOXoauMa KakK —MPeAlIecTBYIOMAs, B YacTHOCTH, JUJIS
BhInOTHEHUs BKP.

3. O0beM aucHuIIMHBL: 3 3aueTHbIe erHUIE], 108 akageMudecKuxX 4acoB, B TOM
yucie:

KOHTAKTHAA ayJUTOPHAs padoTa: MPaKTUUECKUE 3aHATHS 45 4acoB, B T.4.

MpaKTHYeCcKas OAroToBKa 4 yaca;

KOHTAKTHAsl BHEAY/IMTOPHAs padoTa: KOHTPOJIb CAMOCTOSITENTLHOM paboThI 10

4acoB, B TOM 4ucCJe KypcoBas padota 10 yacos;

camocTosiTeIbHAsA padora: 53 yaca, B TOM 4uclie KOHTPOJb () 4acos.

4. Ilnanupyemblie pe3yabTaTbl 00y4eHHS] MO JAUCHMILIMHE, COOTHECEHHBIE C

IVIAHUPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTEIHLHOM MPOrPaMMbI

[Tnarupyemble pe3ysIbTaThl [Tnaaupyemble pe3ynbTaThl 00y9IeHHs 110 AUCTIUTIIHHE
OCBOCHHS 00pa30BaTEIHHOM
nporpaMmsl (popmMHUpyeMbie

KOMITETEHITNHN )




OIIK-2 Cnocoben
UCIIOJIb30BaTh U
aJIalITHPOBATh
CYIIECTBYIOIINE
MaTEeMaTU4YCCKUC MECTOAbI U
CHUCTEMBI IPOrpaMMHUPOBAHUS
JUIS pa3pabOTKU U
peaau3aliy aIrOPUTMOB

pPCHICHUA NPUKIIAJHBIX 3a1a4

OIIK-2.1 3Haer cymiecTByONIME MaTEMaTUYECKUE METObI U

CHUCTEMBI IIPOIPAMMUPOBAHNS

OIIK-2.2 Mcnonb3yeT CylecTBYIOLME MAaTEMAaTUUYECKUE
METO/Ibl ¥ CUCTEMBI IPOrPaMMUPOBAHUS Ui pa3pabOTKU U

pcaj3alinu aAJITOPUTMOB PCIICHUSA MIPUKIIAHBIX 3a1a4

OIIK-2.3 Pa3zpabatbIBacT U peau3yeT alrOPUTMbI PELIEHUS

3aJa4 HpO(l)eCCHOHaHBHOfI JACATCIIBHOCTH Ha OCHOBE

TEOPECTUICCKUX 3HAHUM

5. d)opMa HpOMe)ICYTOqHOﬁ arTeCTallii M CEMECTP NMPOXO0KACHHUS . 3a4CT, KypCOBas

pabota, 7 cemecTp.

6. SI3pIK IpenogaBaHus PYCCKUIL.

Il. Conep:kanue QUCHMILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3iejam) c

YKazaHUuEeM OTBCJACHHOI0 HA HHX KOJHYECTBA AKAACMHUYCCKHX YaC0B M BU/I0B

YUeOHBbIX 3aHATUH

VYyeOHas nporpamma — Bcero Konrakrnas pabora CamocrosiTen
HalMEHOBaHME Pa3JIeJIOB U TEM pHas palora,
[MpakTHueck Kontpob
B TOM 4HUCIIE
W€ 3aHATUS | CAMOCTOSTEIbH
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1. Beenenue. [TakeTb! mpyKIIaqHbIX 4 0 2
porpaMm
2. ITakeT CUMBOJTBHBIX 13 0 7
npeoOpazoBanuii Maple




3. MoaenupoBaHue JUHAMUKU 44 19 4 10 25

JAUCKPCTHBIX CUCTEM

4. MonenmpoBaHue U aHAIN3 21 10 0 11

JUHAMHUYCCKHUX CUCTEM

5. IMonnaker Optimization nakera 16 8 0 8
Maple
Hroro: 108 45 4 10 53

IIporpamma ocBoeHusl Y4eOHOM AUCHUILIAHBI

Tema 1. Beenenue. [TakeTbl MpUKIaAHBIX TPOTPAMM.

Benenune. Knaccudukanusi makeToB NMpHUKIAIHBIX MporpamMMm. Maremarudeckue
MaKeThl NPUKIAHBIX porpamm. OO0Ias XxapaKTepUCTHKA.

Tema 2. [TakeT cMMBOJIBHBIX IpeoOpa3zoBanuii Maple

Beenenre B maker Maple. Hauasno pabotel. Mento Maple.

bazoBbie MaTemaTnueckue (hyHKIIUH U TPOLITYPbl MaTeMaThieckoro aHaimsa (int,
diff, limit, series, np.), amareOpsl, pemenus ypaBHeHuii (maker linalg, solve),
i depeHImanbHBIX ypaBHeHui (dsolve), mp.

SI3BIK IPOrPaMMHUPOBaHKS, pa3pad0TKa YHUCICHHBIX mporpamm Maple.

Busyamzanms pesynbsratoB: 2D, 3D rpadmuka, anuMarms (aketsl Plots, Plottools).

Pabota c BeipaskeHusiMu. Pa3paboTka mporpaMM aHaIMTUYECKOTO PELLICHHUSI.

Tema 3. MonenupoBaHue TUHAMHUKU JUCKPETHBIX CUCTEM

[lakeTbl MNPUKIAAHBIX MPOrPaMM METOJa KOHEUHBIX 3JEMEHTOB B PpEIICHUH
MPUKJIAIHBIX 33/1a4.

[octpoenue moaenu auckpetHoii cucrembl B MKD. dopmanu3aiys nadopmarmu o
cucreme. Bapuarmonnas moxenb. Juddeperimansnas Monenb. Juckperusamus 1o
BPEMEHM M YHMCJIEHHAs MOZEb. AJITOPUTM M Nporpamma pacyera. Busyammzarms
pe3ynabTatoB. OcoOeHHOCTH peamm3aimu Metoauku MKD B makere ¢ CHMBOJILHOM
MaTEMaTUKOU.

Tema 4. MoenpoBaHue U aHAJIW3 JUHAMHYECKUX CUCTEM



JIMHAMIYeCcKre CHUCTEMbI C HEMPEPHIBHBIM M JUCKPETHBIM BpemeHeM. [Ipmmepsr
JTMHAMUYECKUX MOJICIICH B OKOJIOTHU U SKOHOMHUKE.

Anamutnydeckoe perieHue uddepeHMaIbHbIX U Pa3HOCTHBIX YPaBHEHUI B MAKeTe
Maple. AnropuT™BI YHCIICHHOTO MOJICITHPOBAHHS TTHAMUKH.

AHanm3 HENMMHEWHBIX TUHAMUYECKuX cucteM. CTalllOHapHbBIE pElIeHUs. AHaIN3
YCTOMYMBOCTU. YHCIICHHO-aHATMTUIECKHE AJITOPUTMBI aHAJTH3A.

Tema 5. [Toamaker Optimization makera Maple

Gynknmm  mommakera  Optimization s pemeHus 3amad  JTUHEHHOTO,
KBaJpaTUYHOTO, HenmHelHoro mnporpammupoBanus  (LPSolve,  QPSolve,
NLPSolve), bynakmum LSsolve, Minimize (Maximize). [Ipumenenue npu penieHum

3aga4.

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

YyeOHast mporpamma — Bun 3anstus OO0pazoBareNbHbIE TEXHOJIOTHH

HauMCHOBAHUC

Pas3aciioB 1 TCM

1. Beenenue. IakeTs I[Tpaktuyeckue 1. VI31105KE€HME TEOPETHIECKOTO

MPUKITAJHBIX IIPpOTrpaMM 3aHATUA Mmarepuaja

2. Pemenne 3amau

2. ITakeT CHMBOJIBHBIX [IpakTrueckue 1. U3105KeHKE TEOPETUYECKOTO

npeobpazoBanmii Maple 3aHATUA MaTtepuana

2. Pemenue 3amau

3. MonenupoBanue nuHamuku | [Ipaktuueckue 1. U310keHHE TEOPETHIECKOTO

JUCKPETHBIX CUCTEM 3aHATUA MartepHaia

2. Pemenue 3amau

4. MopnenupoBaHue U aHAIN3 [IpakTnueckue 1. U310eH1e TEOPETHIECKOTO

JUHAMHUYCCKHUX CUCTEM 3aHATUA marepuaia

2. Pemenune 3amau




5. Iloxmaker Optimization I[pakTHyeckue 1. I3107%e€HHe TEOPETHEECKOro

nakera Maple 3aHATHS Mmarepuana

2. Pemienue 3amau

B npouiecce ocBOeHUs JUCHMILIMHBI HCIIOIB3YIOTCS CIEAYIONINE 00pa3oBaTeIbHbIE
TEXHOJOTHH, CHOCOOBI U METOJbl (OPMUPOBAHUSA KOMIETCHIIMNA: MPAKTHUYECKUE
3aHATUSA,  BBIIOJIHEHUE  pacuyeTHO-rpapuuecKkux  padboT,  KOMIIBIOTEPHOE
MOJEIUPOBAHUE C HCIOJB30BAHHEM COBPEMEHHBIX IIAKETOB  MPHUKJIAJHBIX
IIPOTpaMM; M3y4YCHUE BO3MOXKHOCTEM KaK YMCIICHHOIO, TaK U AHAIUTHYECKOTO
pemenus 3ana4 Ha [1K ciry’>kUT akTHBHOMY ITPUMEHEHUIO MaTEMAaTUYECKAX METO/I0B
M TNEPCOHANBHBIX KOMIBIOTEPOB B  PEIICHUWM  337a4; 3alulaHUPOBaHA
CaMOCTOSITeNIbHAs paboTa CTYJEHTOB [0 OCBOCHUIO MOIAKETOB C UCIOJIb30BaHUEM

00y4YaroIuX MporpaMm, HHTEPHET PECYPCOB.

IV. OueHouHble MaTepuaJbl Uil NMPOBeJdeHUs TeKylleld U MPOMeKYTOUHOM

aTrecranmmu

OIIK-2 CnocobGeH  WCHONB30BaTh W aJalTUPOBaTh  CYIIECTBYIOIIHE
MaTeMaTUYECKUE METOAbl M CHUCTEMbl MPOTPAMMUPOBAHUS MJis pa3pabOTKu U
peanu3aly aJropuTMOB PELICHUS MPUKIAAHBIX 3aa4

OIIK-2.1 3HaerT CyIICCTBYIONIME MAaTEMaTHYECKHE METOIBI W CHCTEMBI

IIPOrPaAaMMHPOBAHHUS

1. Ha3BaTh W TpHBECTH TPUMEPHI HUCIOJB30BaHUs KoMaHj makera Maple,
UCTIONb3YEMBIX JIJISI pELLICHUS] MaTeMaTUIECKHX 3a/1a4 (aareOpbl, MaTeMaTHYECKOTO
aHanm3a, M QepeHInaTbHBIX YPaBHEHUH ).

2. [Tpusectu nporieaypsl noanakera DEt0OIS makera Maple u ux Bo3MoxHOCTH 1151

peleHus 3a/1a4, U aHAJTu3a Ha OCHOBE U (HepeHITMaTbHBIX MO/IEIICH.



3. HasBars 1 peanmm3oBaTh OCHOBHBIC KOMaH/IbI aketa Maple, rcnons3yemble st
2D u 3D Busyanm3anyu 1 aHUMAIIMOHHOTO TIPE/ICTABIICHUS PE3y/IbTaTOB PEIICHUS

3a/1a4.

Crioco6 npoBeeHNs — YCTHBIN (C UCTIONb30BAaHUEM KOMITBIOTEPA U MTaKeTa
Maple).

Kpurepun ounenuBanums:

JlaH ipaBUJIbHBINM pa3BEpPHYTHIM OTBET — 3 OaJa.

OTBeT COEpKUT OTIEIbHBI HETOYHOCTH — 2 OaJia.

OTBeT He MOJIHBIN, COAEPKUT CYIIECTBEHHbIE HETOYHOCTH — | Oa.

OtBet He naH — 0 6ayUIoB.

OIIK-2.2 I/ICHOHBBYCT CYICCTBYIOIINC MATCMATHUYCCKHUC MCTOAbI H CHCTCMBI
IIporpaMMHupOBaHusA  JIA p33pa6OTKI/I H pcalu3allii aJIrOpuTMOB PCHICHUA

MPUKJIAIHBIX 33/1a4

1. JInst TuHAMHYECKOH JBYXKOMIIOHTHOM MOJICIH, UCHOB3ys makeT Maple u
nporeaypsl nmoamnakera DEtools makera Maple, paspaborats u peannu3oBath
aNrOpUTM MOJEIUPOBAHUS M aHAJIM3a CUCTEMBI: HAXO0XXICHUS PaBHOBECHBIX
peuieHuii, mnoigydeHuss (Ha3oBOro MOPTPETa, aHAIM3a YCTOMYMBOCTH
CTallMOHAPHBIX peIIeHUN. [[aTh aHAIN3 CUCTEMBL.

2. TlpuBecTn mpUMeEpHI 3a/ad ONTHMHU3AIMH, TPUBECTH TOCTAHOBKHU 3ajad,
Ha3BaTh M peajn3oBaTh KoMaH bl mojanakera Optimization makera Maple mis
ux pemeHud. s 3amadyd  JIMHEHHOTO MPOrPaMMHUPOBAHUS C  JIBYMS

NEPEMCHHBIMU AaTh BU3yaJIU3allnuIO YCJ'IOBI/Iﬁ N PCIUICHMUA.

Crioco6 npoBeAeHNs — YCTHBIN (C UCTIONb30BAaHUEM KOMITBIOTEpA U MTaKeTa
Maple).
Kpurepun ouenuBanus:

JlaH npaBUIIbHBIN pa3BEpHYTHIN OTBET — 3 Oasia.



OTBeT COAEPKUT OTACITBHBI HETOUHOCTH — 2 Oaslia.
OTBeT HE MOJIHBIHI, CONEPIKUT CYIIECTBEHHBIE HETOYHOCTH — | Oas.

OtBeT He naH — 0 6ayuIoB.

OIIK-2.3 PazpabarbiBaeT ¢  peaqu3yeT aIrOpUTMbl  pEHICHUS  3ajiay

HpO(i)GCCHOHaHBHOfI ACATCIIBHOCTH Ha OCHOBC TCOPCTHUUCCKUX 3HAHMUU

1. Ha3BaTbh OCHOBHBIE 3Tarbl (popMann3aud MHPOPMAaIIUK O periaeMoii 3a1aue
npu  GOPMYIHPOBKE KOHEYHO-IJIEMEHTHOW Momenu. Paspaborarh w
peanu3oBaTh AIropuT™M (popMannzanuu UHGpOpMaIMK yCIOBUHM 3ajadyu, JaTh
BU3YaIIU3AIHIO.

2. C WCHONB30BaHMEM YHCICHHO-aHAIMTHYCCKUX BO3MOXKHOCTEH, CpEICTB
rpaduueckoro mpencrapieHus mnakera Maple paspaborath W peasM30BaTh
KOHEYHO-3JIEMEHTHBIN aJITOPUTM MOJICITUPOBAHUS U BU3YAJIM3AlMU PE3YJILTATOB

ne(OPMUPOBAHNS CUCTEMBI.

Cnoco0 mpoBeieHUs — YCTHBIN (C UCTI0JIb30BAHUEM KOMITbIOTEpA U TTaKeTa
Maple).
Kpurepun ouenuBanus:

JlaH npaBUIIbHBIN pa3BEPHYTHINA OTBET — 3 Oasia.

OTBeET COJIEPKUT OTACIIbHBI HETOYHOCTH — 2 Oaia.

OTBeT He MOJIHBIN, COAEPKUT CYIIECTBEHHbIE HETOYHOCTH — | Oa.

OtBert He paH — 0 6ayuIoB.

V. YueOHo-MeTOAMYecKoe U HH(POPMAIIMOHHOE o0ecTieYeHne TUCIMIIIMHBI
1) Pekomenyemas urepartypa
a) OCHOBHas JTUTepaTypa:

1. UuTepaktuBHbie cucteMsl Scilab, Matlab, Mathcad : yuebnoe noco6ue / U.E.
[Tnemmuckasa, A.H. TurtoB, E.P. bageprmunoBa, C.M. [yeB. - Kazaup :
M3parensctBo KHUTY, 2014. - 195 c. : Tabn., ni. - bubmuorp. B xH. - ISBN



978-5-7882-1715-4 ; [OnexTtpoHHbli pecypc]. — Pexum pocryma:
http://biblioclub.ru/index.php?page=book&id=428781

2. Eropos, A. 1. O0bikHOBeHHBIE U dhepeHInanbHble YpaBHEHHUS U CUCTEMa
Maple : yuebnoe mocobue / A. . Eropos. - Mocksa : COJIOH-IIpecc, 2020. -
392 c¢. - ISBN 978-5-91359-205-7. - Tekct : snektponHbii. - URL:
https://znanium.com/catalog/product/1858784

3. KonokonsHaukoBa, A.M. Crienpa3zaensl nHGopMaTUKU: BBeacHUEe B MatLab :
yaebHoe nocodue / A.W. KonokonsHuukoBa, A.I'. Kupen6epr. - Mocksa ; bepiaun
: Hupexr-Menua, 2014. - 73 c. : un. - bubnuorp. B kH. - ISBN 978-5-4475-2487-
6 ; [DJIEKTPOHHBII pecypc]. - Pexum JIOCTyTIA:
http://biblioclub.ru/index.php?page=book&id=275268

0) TONOJIHUTEIbHAS TUTEpaTypa:

1. KupcanoB, M. H. Anredpa u reomerpusi. COOpHUK 3aJlady U PELICHUN C
npuMeHeHueM cuctembl Maple : yaeOnoe mocobue / M. H. Kupcanos, O. C.

Ky3nemoBa. — MockBa : MHOPA-M, 2023. — 272 c. — (Beicuiee
obpaszoBanue: bakanaspuar). — DOl 10.12737/20873. - ISBN 978-5-16-
012325-7. - Teker : AJIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/1907684

2. Boeoma A.A. MogenupoBaHue MaTpPUYHBIX YpaBHEHUI B 3aJadax
ynpasiienus Ha 6a3ze MatLab/Simulink : yue6Hoe nmocobue / A.A. BoeBona, I'.B.
Tpommna ; MunuctepctBo oOpazoBanusi U Hayku Poccuiickoii deneparuu,
HoBocubupckuii rocyapcTBEHHBIN TEXHUUECKUN yHUBEPCUTET. - HoBocuOupck
: HI'TY, 2015. - 48 c. : un. - bubnuorp. B xH. - ISBN 978-5-7782-2793-4 ; To
xKe [DneKTpOHHBIM pecypcl]. -— Pexnm JIOCTyTA:
http://biblioclub.ru/index.php?page=book&id=438455

3. Egppemos, FO. C. Metoasl MaTeMaTudecKol (PU3UKH B TAKETe CUMBOJILHON
MaremaTukun Maple : yueOHoe mocobue s By3oB/ 1O. C. Edpemos,

M. JI. [TerpomaBinoBckuit. — 2-€ u3., uctp. u non. — Mocksa : U3gatenbeTBo
KOpaiit, 2023. — 302 c. — (Bsiciee o6pazoBanue). — ISBN 978-5-534-

05278-7. — Texkcr : anektponnbi // OOpa3oBatenbHas 1iatrgopma FOpaitt
[caiiT]. — URL: https://urait.ru/bcode/514992 (nara oOparmeHus:
20.10.2023).

4. KsacoB, b. N. YucneHHpble MeTOABl aHaIW3a W JIMHEHHON aureOpsbl.
Ucnonb3oBanue Matlab u Scilab : yue6Hoe nmocobue / b. M. KBacoB. — CaHKT-
ITerepOypr : Jlawp, 2022. — 328 c. — ISBN 978-5-8114-2019-3. — Texkcr :
ANEeKTPOHHBIN // Jlanb : »neKkTpoHHO-OMOMMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/212234


http://biblioclub.ru/index.php?page=book&id=428781
https://znanium.com/catalog/product/1858784
http://biblioclub.ru/index.php?page=book&id=275268
https://znanium.com/catalog/product/1907684
http://biblioclub.ru/index.php?page=book&id=438455
https://urait.ru/bcode/514992
https://e.lanbook.com/book/212234

2) IIporpammHoOe obecrieueHne

Ne 249

KomnbroTepHblii Kiaacce pakyjabTeTa NPUKIATHOH MATEMATUKH U KHOEPHETHUKU

(170002, TBepckas 00.1., r.TBeps, CanoBbiil mepey ok, a.35)

Cadence SPB/OrCAD 16.6

['ocynapcTBEHHBIM KOHTPAKT Ha ITOCTaBKY
JUUEH3UOHHBIX IMPOTPAMMHBIX MPOAYKTOB

103 - I'K/09 ot 15.06.2009

FidesysBundle 1.4.43 x64

AKT nipuema nepenadu o gorosopy Ne02/12-
13 oT 16.12.2013

Google Chrome OecIIaTHO
JetBrains  PyCharm  Community 5
Edition 4.5.3 COIIATHO

Kaspersky Endpoint Security 10 mas
Windows

Akt Ha niepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt npenocrasienust npas M1C00000027 ot
16.09.2011

MATLAB R2012b

Akt npepoctaBieHusa mnpaB Ne Us000311 ot
25.09.2012

MiKTeX 2.9 OecrmaTHO
NetBeans IDE 8.0.2 OecruiaTHo
Notepad++ OecriaTHO
OpenOffice OecriaTHO

- noroBop Nel3918/M41 ot 24.09.2009 ¢ 3A0
Origin 8.1 Sr2 «CodrJlaita Tpeia»
Python 3.4.3 OecriaTHO
Python 3.5.1 (Anaconda3 2.5.0 64 bit) | 6ecrutato
R for Windows 3.3.2 OecriaTHO

: Akt npuema-nepenaun  Ne Tr024185 or

STATGRAPHICS Centurion XVI.11 08.07.2010
MHuorodyHKIIMOHATbHBIN
peaaktop ONLYOFFICE GecninatHoe | 6ecruiatHo
1O
OC Linux Ubuntu 6ecruiataoe 10 OecriaTHO

3) CoBpemMeHHbIe TpohecCHOHATIbHBIC 0a3bl JAHHBIX U HH()OPMAIMOHHBIC CITPABOYHBIC

CUCTCMBbI

1. 9BC «ZNANIUM.COM» www.znanium.com;
2. DBC «YuuBepcuterckas oubnuoteka onnaia»https://biblioclub.ru/;
3. DBC «Jlanmw» http://e.lanbook.com.



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

4) ITepeveHp pecypcoB MHGOPMAITHOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT»,
HEOOXOIMMBIX ISl OCBOCHUS UCIMILTHHBI
Bupryanenas oOpasosarenbhas cpena TBI'Y (http://moodle.tversu.ru)
Hayunas 6uommorexa TeI'Y (http:/library.tversu.ru)

V1. MeToanuyeckue MaTepHaJIbl VI 00y4aIOIIMXCSl 110 OCBOEHHIO TUCIUTLIUHBI

BaxxHoit cocrapmstomield ganHoro pasaena PIIJ[ sBusiorcs TpeOoBaHUS K
PEUTHHT-KOHTPOJIIO C YKa3aHUEM 0ajlIoB, pacipeeICHHBIX MEKIY MOYJISIMU U
BUJIaMH pabOTHI 00yJaIOIIUXCS.

MakcumanbHas cyMMa 0ajuioB MO y4eOHOU AUCIUIUIMHE, 3aKaHYMBAOIIECHCS
3a4eToM, 1o utoram cemecrtpa coctasisier 100 6amnos (50 6annoB - 1-it MOyIIb
u 50 6ayuIoB - 2-if MOTYJIb).

Crynenty, HaOpaBiiemy 40 0aioB U BBIIIE IO UTOTaM PabOTHI B CEMECTPE, B
HK3aMEHAIIMOHHONW BEJIOMOCTH M 3a4eTHOW KHU)KKE BBICTABISIETCS OIICHKA
«3auteHoy». CTylleHT, HaOpaBIMii 10 39 0amI0B BKIIOYUTENBHO, CAAET 3a4ET.

Pacnipenenenne 0amioB mo MOAYJSIM yCTAaHABIMBAETCS MPENOAABATEIEM H
MO’KET KOPPEKTUPOBATHCA.

[TpoBonsTcs 3 KOHTPOIBHBIX MeponpusTusi: 1-it moayns (PI'P, ¢ koHTposieM 3HaHus
teopun), 2-i Moxyib (nBe PI'P, ¢ kouTponem 3HaHHMS TEOpHH), 3ayerT.
Pacnipenenenue 6amnos: 30/30/40.

TunoBble 3ajaHusl AJs1 pelleHUl M OIEHKU 3HAHMHA B XoJe O0y4YeHUSA U
chopMHUpPOBAHHOCTH KOMIIETEHIIUM

1. Beenenue B naket Maple. I[IpuMeHeHne 11 aHATUTHIECKOTO PEIICHUs 0a30BBIX
MaTeMaTHYECKUX 3a1ay.

MaTteMaTU4eCcKHil aHalIn3
Jlana pyukuus f(x), naittu:

1) [ f(xkx, ][f(i)di;
0

2) fi(x), i), )
3) lim f(x)
x—0
4) psan Teinopa f(x) B Touke xy =0 ¢ ydeTOM wiIeHOB 0 -i, 1-i, 2-i cTenenuy;
pan Teitnopa f(x) B Touke x, =7z ¢ y4eToM 4iieHoB 0 -H, 1-i1, 2-if cTenenu

Anreopa maker linalg

Jlana matpuna 4 ,


http://moodle.tversu.ru/
http://library.tversu.ru/

ajp ap a3
A=lay; axy ay

azy azy asz
HAUTHU.
1) det A
2) AT

3) 4", ymHOXeHMeM mpoBepuTh A 'A=E
4)  BBINOJHHTH 3 JApyTUe CTaHAAPTHHIC MpoIeayphl nakera linalg

Pemenwuie ypaBaenuii u cucreM. [Iporeaypa solve

1) Peuuts cucreMy Au=f, f= [1,0,0] ‘ IIpoBepuTh NPaBUILHOCTD PELICHUS.

2) Pemmth ypaBHEHHE ay x> +ajyx+a;3=0. IIpOBEpUTH TPABUILHOCTE
peLeHus.

1Ny

VpaBHenus 1-ro nopsaka

Jano ypasaenue 1-To mopsaka y' =2y + f(x)

e Haiitu oOiiee peuieHue

e Pemmrs 3anauy Ko y(0)=0
VpaBHEHUS N-TO TOPSAKa

JIaHO YpaBHEHHUE " +aj5) +aj3y = f(x)

e HaiiTu ob1iee pemieHue

e Pemmts 3anauy Komm y(0)=0, y'(0)=0
Cucremsl n-ro nopsiaka

o cre |-t ][]

b% 0
e HaiiTu obiiee pemienue
e Pemmrs 3anauy Komm x(0)=0, (0)=0

I'paduka. [Toxnmakets! plots, plottools.
2D Busyanuzamus

1) Hapucosats rpaduk ¢pyukiuu f(x) Ha npomexyTke [-z, 5z]. [locMoTpeTs
Y IpUMEHUTH 3-4 omuu plot[structure]

2) Hapucosats rpadux ¢ynkuum f(x) Ha mpomexyTke [-7z, 57] u ee
pasnoxenue B psg Teinopa f(x) B TOYke xy =0 ¢ y4eTOM 4iIe€HOB 0-H, 1-i,
2-11 CTETICHHU;

3) Hapucosath rpaduk ¢QyHkumm f(x) Ha mpomexytke [-z, 57| m ee
pasnoxenue B pan Teitnopa f(x) B Touke X, =7z C ydeToM 4iIeHOB 0 -i, 1-i,
2-11 CTETICHHU;



3D Buzyanuzanus

1) Hapucosats rpapux  ymkuuu  z(x,y)= f(x)f(y) mpomexyTke
[z, 5z]*[-x, 57]

[TocmoTpeTh:

® pA3JIMYHBIEC TUIIBI OCEU

e pa3sIMYHBIC CTUIM PHCOBAHUS

e 3amOMHUTH rpaduK B pasaMuHbIX (opMarax

x =2 }+ y‘ (v-»0)

20,1,2 =%
X0-Y0

|xo,y0 * Zx|xoyy0

2
szx|x03y0(x_x0)+ny‘x0,y0(x xo) v —yo)+= ZW‘ y yo)

2) Haittu z(x,y) = f(x)f(y) 1 KacarenpHyI0 IIIOCKOCTh Ha OHOM IpaduKe
3) Haiitu z(x,y) = f(x)f(y) 1 ee KBampaTMIHYIO aNIPOKCUMAIMIO HA OJHOM
rpaduke

2. Peanmuzaimusa anropuTMa METOJA KOHEUHBIX JJIEMEHTOB JJIsI PEUICHHUS B
pPa3JIMUHBIX TIOCTAHOBKAaX 3aJay JUHAMHKA M CTaTUKH CTEPKHEBOM CHUCTEMBI.
DopMyIMPOBKA U TPOBEICHUE BBIYUCIUTEIBHBIX AKCIIEpUMEHTOB. IIpenmeTHbIi
aHaJIu3 PE3yJIbTaTOB.

3. Ananus JAUMHAMHYCCKHNX CHUCTCM. HOI[HaKCT DEtools.
I[aHLIZ I[H(b(bepeHI_[I/IaJIBHBIG MOJCIN SKOJOIHYCCKHUX U OKOHOMHNYCCKHUX CUCTCM

1) daTh npeIMEeTHYIO HHTEPIIPETALIMIO MOJIEIIH.
2) Paccuntarh 1 BU3yanu3UpOBaTh JUHAMUKY U3MEHEHUS! CUCTEMBI.

3) Haiitu paBHOBECHBIE COCTOSIHUS, MOCTPOUTH (PA30BBIM MOPTPET CHUCTEMBI
¢ =[B]x . Kakos T oco6oii Touku? MccienoBars Ha yCTOWYHUBOCTS.

4) JlaTh HHTEpTIPETALINIO.

4. 3amaun ontumusaiuu. [logmaker Optimization.

1) ChopmynupoBaTh MaTEMAaTHYECKHU, 1aTh MIPEAMETHYIO HHTEPIIPETAIIUIO 3a]a9H
JIMTHEWHOTO TPOTPaMMHUPOBAHUS.

Pemute 3a1auy TMHEWHOTO IPOrPaMMUPOBAHUSL.

2) ChopmynupoBaTh MaTEMaTHUECKH, AaTh IPEAMETHYIO HHTEPIPETALIUIO 3a/1a41
LEJIOYUCIIEHHOTO MPOrPaMMUPOBAHUSL.

PemuTh 33124y ETOYMCICHHOTO TPOTrPaAaMMHUPOBAHUS.

3) ChopmynupoBaTh MaTEMAaTUYECKH, 1aTh IPEIMETHYIO HHTEPIIPETALMIO 3a]]a4H
KBaJPaTUYHOTO IPOTPaMMHUPOBAHUS.

Pemuth 3a1auy KBaIpaTUUHOTO MIPOTrPAMMUPOBAHHS.



Tembl kypcoBbIx pador: IlakeTsl NPUKIAIHBIX MPOrpaMM B pEIICHUM 3aJad
MaTeMaTHYECKOTO MOJIEIIPOBAHM.

CamocrosiTeibHasi padoTa CTYACHTOB BKIIIOYAET MPOPAOOTKY JIEKIIMOHHOTO
MaTepuana, TMOATOTOBKY K TecTaM IMPOMEXYTOYHOTO KOHTPOJIS, BBIMOJHEHHUE
WHIUBUTYyaJIbHBIX 3aaHU.

MeTtoauyeckue peKOMeHAANMHU N0 OPraHU3ALMN CAMOCTOAITEIbHOIH PadoThI
Opranuszys cBOIO y4eOHYIO pa0OOTy, CTYIAEHTHI ITOJDKHBI, BO-TIEPBBIX, BBISIBUTH
PEKOMEHIyeMbIi PEXKUM M  XapakTep y4eOHOM paboThl 1O H3YUYCHHIO
TEOPETUUECKOr0 Kypca, MPAKTHUECKOMY IPUMEHEHHUIO0 H3y4YEeHHOT0 MaTepuaia, o
BBIMIOJTHEHUIO 3aJaHUi IS CaMOCTOSITENIbHOM pabOThl, MO HCIOIb30BAHUIO
UH(GOPMAIIMOHHBIX TEXHOJOTHH U T.1. BO-BTOPBIX, 03HAKOMUTHCS C YKa3aHHBIM B
METOJMYECKOM MaTepuaje MO0 AUCHUIUIMHE MepeyHeM Y4eOHO-MEeTOIUYECKUX
U3JIaHUI, PEKOMEHIYEMBIX CTYACHTaM JUIs MOATOTOBKH K 3aHATHSIM U BBIITOJIHEHUS
CaMOCTOSITENILHOM pabOThI, a TAKXKE C METOAMYECKUMHU MaTepruaiaMy Ha OyMaKHBIX
U/WIA 3JEKTPOHHBIX HOCHUTENSAX, BBINYLIECHHBIX Kadeapod CBOMMHM CHJIAMU U
IPEIOCTABIIIEMbIE CTYIEHTaM BO BpPEMs 3aHITHH.

CamocTrosiTenbHass paboTa CTYJIEHTOB, MpPEIyCMOTPEHHAs Yy4e€OHBIM IUIAHOM,
JOJDKHA COOTBETCTBOBaTh Oosiee TIIyOOKOMY YCBOGHHIO H3Y4aeMoro Kypca,
(dbopMUPOBATH HABBIKH HCCIIEA0BATEIHCKOM pabOThI U OPUEHTHUPOBATH CTYICHTOB Ha
YMEHHE MMPUMEHITh TEOPETUICCKUE 3HAHHS HA MTPAKTHKE.

1. Paboma c yueOHbIMU ROCOOUAMU.

JI1s MONHOLIEHHOTO YCBOEHUSI Kypca CTYAEHT AOJDKEH, IIPEXKAE BCEro, OBIIAJETh
OCHOBHBIMU MOHSATUAMHU 3TON AUCHUILUIMHBI. He00X01MMO yCBOUTH ONPEACICHUS U
NOHATHUS, YMETh NPUBOJUTH MX TOYHbIE (DOPMYIMPOBKHU, MPUBOAUTH IPUMEPHI
O0BEKTOB, YJIOBJIETBOPSIOUINX 3TOMY ompeaeneHuto. Kpome toro, HeoOxoammo
3HATh KPYT (PaKTOB, CBA3AHHBIX C JAHHBIM MOHATHEM. TpedyeTcs Takke 3HaTh CBSA3U
MEXIy IOHATUAMHU, YMETh YCTAHABIMBATH COOTHOLICHUS MEXKAY KiaccaMu
O00BEKTOB, OIMCHIBAEMBIX PA3ITUYHBIMU MOHATHUIMHU.

2. Camocmosamenvroe uzyueHue mem.

CamocTosiTenpHass paboTa CTyACHTA SBISICTCS BaXKHBIM BHJIOM JICSTEIHLHOCTH,
MO3BOJISIFOIIMM  XOPOIIO YCBOUTH H3y4aeMbI NpPEeAMET W OJHUM U3 YCJIOBUU
JIOCTUXKEHUSI HEOOXOJMMOr0 KayecTBa TMOJATOTOBKU W IpodecCUOHATbHON
MEepenoAroToBKU crienuanucToB. OHa MpernoiaracT caMoCTOSITEIbHOE U3YYEHUE
CTYyJICHTOM PEKOMEHIOBAaHHOM Yy4eOHO-METOJIUYECKON JUTEpaTyphbl, pPa3IUYHBIX
CIIPaBOYHBIX MaTEpHaOB, HamucaHue pedepaToB, BBICTYIUICHHE C JOKJIAIOM,
MOATOTOBKY K JICKIIMOHHBIM U MPAKTUYECKUM 3aHATHSAM, MOJTOTOBKY K 3a4€Ty U
HK3aMEHY.

3. Iloocomoska k npakmudeckKum 3aHAmusiM.

[Tpu moATrOTOBKE K MPAKTUYECKUM 3aHITHSAM CTYJCHTAM PEKOMEHIYETCS CIIeI0OBATh
METOJMYECKHUM  PEKOMEHJAIUsIM TI0 paboTe ¢ y4eOHBIMH TMOCOOUSIMH,
IIPUBEICHHBIM BBIIIIC.



4. CocmasneHnue KOHCNeKmoa.

B xoHcniekTe OTpa’KCHBI OCHOBHBIC ITOHATHA TCMBI. I[JUI HarjsiafHOCTH U YI[O6CTB8,
3alIOMUHAHNUA UCITIOJBb3YIOTCA CXCMBI U T3.6J'II/IHI>I.

VIl. MaTtepuajibHO-TeXHUYECKOE 00ecriedeHue

JIist ayiuropHO paboThI.

Ne 206

r. TBepp,
MEePEYIOK, 11.35

Ne 249

r. TBeps,
nepeyiok, 11.35)

VYyebOnas ayguropus

170002, Tsepckast 00.1.,
CazioBEIit

KommbroTepHsiii  Kitacc
Ne2 ¢paxynprera [IMuK

(170002, TBepckast 0011.,
CazioBbIi

HabGop yuebHoi1 mebenu,

9KpaH,
IIPOEKTOP.

Ha6op yuebHoi1 mebenu,

KOMIIBIOTED,
MPOEKTOP.

JI71s1 caMOCTOSITENTBHOM PaOOTHI.

ITomemenue
CaMOCTOSITEIIbHOMN
paboThI
KomneroTepHsiii

Ne 249

TUTST

KJ1acc

Ne 2 dakynbrera [IMuK

Ha6op yuebHoi1 mebenu,

KOMITBIOTEP
MIPOEKTOP.

b

VIIl. Cenenusi 06 00HOBJIEHHH padoyeii MPorpaMMbl TUCIUILTHHBI

OOHOBJIEHHBIH PexBu3uTHI
. Onucanue
Ne | pazpen padoueit JOKYMEHTA,
BHECEHHDBIX
ILII. NMporpaMmabl . YTBEpP/AUBILIETO
H3MEeHeHMI
AMCIHUIIIMHDBI H3MEHEeHHU A
1. l. 3. O0BeM Brinenenue Ot
JIUCIUATLIAHBI JacoB Ha | 29.10.2020 Trona,
MIPAKTUYECKYIO nmpotokos  Ne 3
MOJTOTOBKY Y4E€HOro  COBeETa
dakynbTeTa
2. Il. Conepxanue Brinenenune Ot
JIMCLMITIIAHBI, JacoB Ha | 29.10.2020 Trona,
CTPYKTYPUPOBAaHHOE  IIO | PAKTUYECKYIO npoTokos  Ne 3
TemaMm  (pazmenam) € | HOJTOTOBKY 10 | yY4EHOIO  COBETa
yKa3aHUEM OTBEJICHHOIO Ha | TEMaM dakynpTeTa
HHX KOJIMYECTBA




AKaJICMHUYCCKMX YaCOB H

BUJIOB YUEOHBIX 3aHSTHI

11. 2) [IporpamMmmHOE

BHeceHbl nu3MeHeHus

Ot 29.09.2022

obecrieueHue B IIPOIPaMMHOE | FoJ1a, MPOTOKOI Ne
o0ecrnieueHue 2 y4eHOro coBeTa

dakynbTera
13. MatepuanbHO- Buecensl usmenenus | Ot 29.09.2022

TEXHUYECKOE B MaTepHuaibHO- | TOJa, MPOTOKOJI No

o0ecrnieueHne TEXHUYECKOE 2 y4eHOro coBeTa
obecricueHue (bakynpTeTa
ayIUTOpUN

11. 2) [IporpamMmmHOE Bnecenbl nzmenenus | Ot 24.08.2023

o0OecrieueHue

B criicok 110

rojaa, mpoTokoia Ne
1 yudeHoro cosera
dakynabTeTa

V. 1) Pexkomenayemas
auTeparypa

OOHOBJIEHHE CCBLUIOK
Ha JJUTEpaTypy

Ot 24.08.2023
rojia, mpoToKoJ Ne
1 ydeHoro cosera
dakynabTeTa




