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|. AHHOTAIIMA
1. Heasb 1 32124 JMCHUIVIMHBI: U3YYCHHE MATEMAaTUYECKUX MAKETOB MMPUKIIAIHBIX
nporpamM, (PyHKIIM, MpoLeyp, TUMOBBIX PEllaeMbIX 3a1a4; (GOpMUPOBAHNE HABBIKOB
CaMOCTOSITEIIbHOTO OCBOEHHUSI M PA0OThl C MAaTeMAaTUYECKUMHU MaKeTaMH, HE TOJBKO
YUCJIEHHOTO, HO W AaHAJIUTHYECKOTO PEHIEHUd 3a7a4 ¢ [PUMEHEHUEM
MaTeMaTUYECKUX METOJIOB M MATEMATUYECKUX MMAKETOB MPUKIAJAHBIX IPOTPaMM Ha
NIEPCOHAIIBHBIX KOMITBIOTEPAX.
2. Mecro mucuumiimibl B cTpykrype OOIT

JlaHHast TUCHIMIUTHA OTHOCUTCA K pazaeny «HpopMaTrka u nHGOpMAMOHHO-
KOMMYTALMOHHBIE TEXHOJIOTHI» 00s3aTeNIbHOM yacTy bioka 1.

JlucuuIuIiHAa HAaXOAUTCS B JIOTMYECKOM M COJEpXKAaTEIbHO-METOIUYECKOM
B3aMMOCBSI3U M TpeOyeT 3HAaHWA M yMEHUH, (POPMHUPYEMBIX B pe3yJibTaTe H3y4YeHUs
JUCIUATUTMH OaKaJlaBPCKOM MOATOTOBKU - METOJbI TPOrPaAMMHUPOBAHMS, TTPAKTUKYM
Ha OBM, meronsl ontummsamuu u MCO, MakpO3KOHOMHKA, MaT€MaTHYECKOE
MO/IEJIMPOBAHUE MPOLECCOB U CUCTEM

JucuuniauHa HeoOXoAuMa Kak MpeAllecTBYIOIias, B YacTHOCTH, MJif
BbInoJiHeHUsA BKP.

3. O0beM qUCHMILIHHBI: 3 3aueTHbIC equHuIbl, 108 akageMHYecKHX YacoB, B TOM
qyucse:

KOHTAKTHAsA ayAuTOpHasi padora: yiekunyd — 15 4acoB, B T.4. MpakTHYECKas
noaroroBka () gacoB; nabopatopHble 3aHiTHS - 30 YacoB, B T.4. MPAKTHUECKAS
noaroroBka 0 gaca;

KOHTAKTHAsI BHeAyJMTOPHAsi padoTa: KOHTPOJIb CaMOCTOSITENIHHON paboThl - 0
4acoB, B TOM YHCJI€ KypcoBas paboTa - ) 4acos;

camocTosiTeIbHAas padora: 63 yaca, B TOM 4uclie KOHTPoJb () 4acos.

4. IlnaHupyemble pe3yJbTaThbl O0y4YeHHUsI MO JAUCHUILUINHE, COOTHECEHHbIE C
MJIAHUPYEMbIMU pe3yJibTATaAMU OCBOEHHsI 00pPa30BaTeIbHOIl MPOrpaMMbl

[Tnanupyemblie [TnaHupyeMble pe3yabTaThl 00yUCHHS IO JUCITUTUINHE
Pe3yJIbTaThI OCBOEHUS
oOpa3zoBaTeIbLHON
POrPaMMBbI

(bopmupyembie
KOMITETECHIIUN )




peanuzalu  alropuTMOB
pelieHrus  OPUKJIATHBIX
3aJa4

OIIK-2 Cnoco6en | OIIK-2.1 3Haer cCymecTBymOIMEe MaTeMaTHYECKUE

MCTIONIB30BATh ¥ | METOZIBI U CHCTEMBI IPOIPAMMHPOBAHHMS
alanTHpoBaTh OIIK-2.2 Hcnons3yer CYIICCTBYIOIINE
CYHIECTBYIOIIHC MaTEMATUYECKHE METO/IbI 1 CHCTEMBI
MATCMATHHCCKNC MCTOMBL | o rpammupoBanyst Ui pa3paboOTKH M peansalun
1 CHCTEMBL | 4 IropHTMOB pelleHrs MPUKIAIHBIX 33129
IIPOrPaMMUPOBAHUS  JLIS

pa3paGoTKH - OIIK-2.3 Pa3pabaTpiBacT W peaqu3yeT alrOpPUTMbI

peuieHust 3aaad MpodecCUOHANBHONU JIeITebHOCTH
Ha OCHOBE TEOPETUYECKUX 3HAHUU

5. ®opma NPOMeEKYyTOUHOM aATTECTALMH U CeMeCTP MPOXOKIEHHsI: 3a4eT, 7 CeMeCTp.

6. SI3bIK npenogaBaHusi pyCCKUi.

Il. Conep:kanue QUCHMILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3iejiam) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJHMYECTBA AKaJeMHYECKHMX 4YaCOB M BHJIOB

Y4eOHBbIX 3aHATHI

VYyeOHas porpaMmma — | Beer KonrakTHas padota Camoc
HAaUMEHOBaHU B U TEM TOSIT
auMEHOBaHUE Pa3Jesio e 0 Texuun TMaGopar | Koutp osTe
OpHBIC 0J1b nbgaﬂ
samsTust | camoc | PA0OT
TOATE 4, B
npHoOM | TOM
YHCII
= = | pabor ce
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1. Bsenenue. ITakers! | 6 2 0 2 |0 0 2
MIPUKJIAHBIX TIPOTPaMM
2. [Taker CHMBOJILHBIX | 25 2 0 6 |0 0 17
npeoOpazoBanuii Maple
3. MopenupoBanue auHamuku | 41 6 0 10 |0 0 25
JMCKPETHBIX CHUCTEM




4. MopaenmupoBaHue | aHaM3 | 22 3 0 8 |0 0 11
JIMHAMUYECKUX CUCTEM

5. Tlommaker  Optimization | 14 2 0 4 |0 0 8
nakera Maple

HUroro: 108 |15 0 30 |0 0 63

IIporpamma ocBoeHHs1 y4eOHOM TUCHUILTUHBI

Tema 1. Beenenue. [TakeTbl npUKIaaHBIX TPOTPAMM.

Beenenune. Knaccudukanusi makeToB NMpHUKIAIHBIX MporpamMMm. Maremarndeckue
MaKeThl NPUKIAHBIX Mporpamm. OO0IIas XxapaKTepUCTHKA.

Tema 2. [TakeT ciMBOJBHBIX MpeoOpazoBanuii Maple

Beenenre B maker Maple. Hauarno pabotel. Mento Maple.

ba3oBbie MaTemartryeckre QYHKIMHM U MPOLISTYPhl MaTeMaTHIeCKOro aHammsa (int,
diff, limit, series, np.), amareOpwl, pemenus ypaBHeHuii (maker linalg, solve),
i depeHIanbHbIX ypaBHeHuUH (dsolve), mp.

SI3BIK IPOrPaMMHUPOBaHKS, pa3pad0TKa YHUCICHHBIX mporpamm Maple.

Busyanmuzarus pesysbraros: 2D, 3D rpaduka, annmarws (aketsi Plots, Plottools).

Pa0orta c BeipaxkeHusiMu. Pa3paboTka nporpaMM aHaJTMTUYECKOTO PEILICHHSI.

Tema 3. MonennpoBanne THHAMUKHU JUCKPETHBIX CUCTEM

[lakeTbl NPUKIAAHBIX MPOrpPaMM METOJAa KOHEUHBIX 3JEMEHTOB B PpEIICHUH
NPUKJIATHBIX 33/1a4.

[Hoctpoenue moaenu auckpetHoit cuctembl B MKD. dopmanu3anys napopmarmu o
cucteMe. Bapuarnmonnas monenb. uddepenumansias Monenb. J[uckperuzarms 1o
BPEMEHM M YHUCIEHHas MOZEb. AJTOPUTM M Tporpamma pacyera. Busyamumzarms
pe3ynbratoB. OcoOeHHOCTH peanmu3anuuu meroauku MKD B makere ¢ CUMBOJIBHOM
MaTEMaTUKOU.

Tema 4. MoenpoBaHue U aHAJIA3 JUHAMHUYECKUX CUCTEM

JIMHAMUYEeCKHE CUCTEMBI C HEMPEPBIBHBIM M JUCKPETHBIM BpeMeHeM. [Iprmepsl
JMHAMHUYECKUX MOJIENIEH B 3KOJIOTUHM U SKOHOMUKE.

Ananmutrdeckoe perienue quddepeHmanbHbIX 1 Pa3HOCTHBIX YPaBHEHUI B MTAKETe
Maple. AIropuT™BbI YHCIICHHOTO MOJICITMPOBAHHMS THHAMHUKH.

AHanM3 HEJIMHEWHBIX JUHAMHYECKUX cUcTeM. CTaluMOHApHBbIE pElICHUs. AHAIN3
YCTOMUYMBOCTH. YHCIEHHO-aHATMTHYECKHE AJITOPUTMBI aHAJTN3A.

Tema 5. [Toamaker Optimization makera Maple

Oyuknuu  noamakera Optimization s pemreHuss  3agad  JIMHEWHOTO,
KBaJ[paTUYHOTO,  HeNMHeHHoro mnporpammupoBanus  (LPSolve, QPSolve,
NLPSolve), bynakiuu LSsolve, Minimize (Maximize). [IpumeHnenue npu perieHum
3a/1a4.

I1l. O0pa3oBaTebHbIE TEXHOJIOTHH



VYuebnas mporpamma — | Bupgzanstus | OOpa3zoBaTebHBIE TEXHOJOTHH
HAaMMEHOBaHUE

pa3ziesnoB U TeM

1. Bsemenwme. Ilakersr | JIekiumu, 1. M3noKeHHWE  TEOPETUYECKOIO
MPUKJIaTHBIX TIPOTPaMM I1abOPaTOPHBI | pareprala

€ 3aHATUA 2. Pemenue 3anau
2. Ilaker  cuMBOJBHBIX | JIeKiuH, 1. UznoxeHue  TEOPETUUECKOTO
npeoOpazoBanuii Maple 1abOPaTOPHBI | Martepuaia

© SaHATIA 2. Pemenue 3anau
3. Mopnenuposanue | JIekmumu, 1. U3noxkeHHWE  TEOPETUYECKOTO
JMHAMUKA  JMCKPETHBIX | JAOOPATOPHBI | parepuana
CHUCTEM © atATH 2. Pemenue 3amau
4. Mopemposanne  u | Jlekuun, 1. MWM3noxeHue  TEOPETHUECKOTO
aHAIN3 JMHAMUYECKHX | 1a0OPATOPHBL | MaTepualta
CUCTEM © atATH 2. Pemenue 3amau
5. Iopmaxer Optimization | Jlekuun, 1. U3noxeHHWE  TEOPETUYECKOTO
nakeTa Maple 1abOpaToOPHBI | Martepuana

¢ 3aHATHUS

2. Pemenue 3agau

B mporuiecce ocBoeHuUsT AUCIUILTUHBI UCTIONB3YIOTCS CIEAYIONINEe 00pa3oBaTeIbHbIC
TEXHOJIOTUH, CIOCOOBI U METOJbI (POPMUPOBAHUS KOMIIETEHIIMNA: MPAKTUUYECKUE
3aHSATHS,  BBINOJHEHHE  pacyeTHO-rpaduyecKux  paboT,  KOMIIBIOTEPHOE
MOJICIUPOBAHUE C MCIOJb30BAaHUEM COBPEMEHHBIX TAKETOB MPHUKIATHBIX
porpamMM; HM3y4€HHE BO3MOXKHOCTEM KaK YHCICHHOTO, TaK M aHAJIUTHYECKOTO
pemenus 3a1a4 Ha [IK ciy>kuT akTHBHOMY IMTPUMEHEHUIO MaTEMAaTHIECKUX METO/IOB
U TIEPCOHANIBHBIX  KOMNBIOTEPOB B  pEHICHWW  3ajlay; 3allaHUpOBaHA
camMoCToATeNbHAs paboTa CTYJIEHTOB IO OCBOSHUIO MOAMAKETOB C UCTIOIB30BAHUEM
00yJaromx MporpaMm, UHTEPHET PeCypCOB.

IV. OneHounble MaTepuasbl JJs1 NPOBEAEHUS TEKYyIlel M NMPOMEKYTOUYHOM
arrecTalum

OIIK-2 CpnocobeH  HMCHONAB30BAaTh W aJalTUPOBaTh  CYIIECTBYIOIIME
MaTeMaTHYeCKUe METOJIbI U CHUCTEMbl MPOrPaMMHUPOBAHUA Ui pa3paboOTKu U
peanu3anuy alropuTMOB PELIEHUS MPUKIAIHBIX 3a1a4

OIIK-2.1 3HaeT CyulecTBYIOIIME MaTEMaTHYECKHME METOAbl W  CHUCTEMBbI
IPOrpaMMUPOBAHUS



1. Ha3BaTh W mpuBEeCTH NpHMEpPhl HUCIOJIH30BaHUS KoMmaHn makera Maple,
UCTIONIB3YEMBIX JIJISI PEIICHUS] MAaTeMaTHIECKHX 33124 (areOphbl, MAaTeMaTHIECKOTO
aHanm3a, TudQepeHIManbHbIX YPaBHEHUH ).

2. ITpusectu nporieaypsl noanakera DEtooIs makera Maple u nx Bo3MOKHOCTH 1S
peleHus 3a/1a4, ¥ aHaIM3a Ha OCHOBE u(depeHInambHBIX MOJIeTICH.

3. Ha3Batb 1 peaym3oBaTh OCHOBHBIC KOMaH IbI lakeTa Maple, ncrosb3yembie s
2D u 3D Bm3yanm3aiyy ¥ aHIMAIMOHHOTO TIPE/ICTABIICHUS PE3YJILTaTOB PEIICHNS
3a/1a4.

Crioco6 mpoBefeHHs — YCTHBINM (C MCIONBb30BAaHHEM KOMIIBIOTEpA M TaKeTa
Maple).

Kpurepun ounenuBanus:

JlaH npaBWIbHBIN pa3BEPHYTHIA OTBET — 3 Oasia.

OTBeT COAEPKUT OTAEIBbHBI HETOUHOCTH — 2 Oaslia.

OTBeT HE MOJIHBIHI, CONEPKUT CYIIECTBEHHbIE HETOYHOCTH — 1 Oa.

Otset He naH — 0 6anoB.

OIIK-2.2 I/ICHOHBBYGT CYICCTBYIOIINC MATCMATHUYCCKHUC MCTOIbI M CHCTCMBI
[IporpaMMHupOBaHusA  JIA p33pa6OTKI/I H pcalu3alliid aJIrOpuTMOB PCHICHUA
IIPUKIIAIHBIX 3a1a4

1. JIns fuHAMUYECKOW ABYXKOMIIOHTHOM MOJIEH, UCIOb3ys makeT Maple u
nporenypsl nmoamnakera DEtools makera Maple, pa3zpaborats u peanuzoBartb
JITOPUTM MOJEIUPOBAHUS W aHAJIW3a CUCTEMBbI: HAXOXKJICHUS PaBHOBECHBIX
peumieHuii, mnojgydeHuss (Ha3oBOro MOPTPETa, aHAIM3a YCTOMYMBOCTH
CTallMOHAPHBIX pelIeHUU. [[aTh aHaIU3 CUCTEMBI.

2. IlpuBecTy mpuMephl 3a7a4 ONTHUMU3AIMHU, NMPUBECTU MOCTAHOBKU 3aj1ad,
Ha3BaTh M peajan30BaTh KoMaHabl moamnakera Optimization makera Maple mst
ux pemenud. g 3amadyd  JIMHEMHOTO MPOrPAMMHUPOBAHUS C  JIBYMsI
MEPEMEHHBIMU J1aTh BU3YAJIU3ALUI0 YCIOBUM U PEILICHHUS.

Crnoco6 mpoBefieHUsI — YCTHBIN (C HCIONB30BAaHWEM KOMIBIOTEpA M MaKeTa
Maple).
Kpurepun ouennBanus:

JlaH npaBUIIbHBIN pa3BEPHYTHIA OTBET — 3 Oasia.

OTBeT COEPKUT OTIEIbHBI HETOYHOCTHU — 2 Oaia.

OTBeT He MOJIHBIN, COAEPKUT CYIIECTBEHHbIE HETOYHOCTH — | Oa.

OtBeT He naH — 0 6ayuIoB.

OIIK-2.3 PazpabarpiBaeT © peaqu3yeT aIrOPUTMbI  pEIICHUS  3aja4
npoecCHOHaNBEHOM NEeSITEIbHOCTH HAa OCHOBE TEOPETUYECKUX 3HAHUM

1. Ha3Bath 0cHOBHBIE dTambl hopManu3au HHGHOPMAITIH O peraeMoi 3a1aue
npu  GOPMYIHPOBKE KOHEYHO-3JIEMEHTHOW wmojenu. Paspaborate u



peanu3oBaTh anropuT™M (popmanuzanuu HHGOPMAIMK YCIOBUN 3a7a4d, aTh
BU3yaJIN3aLIHIO.

2. C uCHONb30BaHUEM YHMCICHHO-AHAIUTUYECKAX BO3MOYKHOCTEH, CpPEICTB
rpaduueckoro mpencrapieHus mnakera Maple paspaborath W peanM30BaTh
KOHEYHO-3JIEMEHTHBIA aJITOPUTM MOJEIUPOBAHUS M BU3YyaJIM3allMU PE3YJIbTATOB
neOpMUPOBAHUS CUCTEMBI.

Crioco6 mpoBefeHHUs — YCTHBINA (C MCIONb30BAaHHEM KOMITBIOTEpA M TaKeTa
Maple).
Kpurepun onenuBanus:

JlaH npaBWIbHBIN pa3BEPHYTHIA OTBET — 3 Oasuia.

OTBeT cOEpKUT OTIEIbHBI HETOYHOCTH — 2 OaJia.

OTBeT HE MOJIHBIHI, CONEPIKUT CYIIECTBEHHBIE HETOUYHOCTH — 1 Oas.

Otset He naH — 0 6anoB.

V. Yueb6Ho-MeTOqM4YecKOe U HH(POPMAIIMOHHOE 00ecTieyeHHe THCIMILIUHBI
1) PexoMeHmyemas uTepatypa
a) OCHOBHAs JTUTEpaTypa:

1. UatepaktuBHBIe cucTeMbl Scilab, Matlab, Mathcad : yue6H0e moco6ue / LE.
IInemwmnuckas, A.H. Twurto, E.P. baneprnunoa, C.M1. JlyeB. - Kazanp :
WznatensctBo KHUTY, 2014. - 195 c. : Tabn., ui. - bubmmorp. B xH. - ISBN
978-5-7882-1715-4 ; [OnexTtpoHHbIi pecypc]. — Pexum moctyma:
http://biblioclub.ru/index.php?page=book&id=428781

2. Eropos, A. 1. OGbikHOBeHHbIE nu(depeHITnanbHbIe YPABHEHHS U CUCTEMA
Maple : yuebnoe nmocodbue / A. U. Eropos. - Mocksa : COJIOH-IIpecc, 2020. -
392 c¢. - ISBN 978-5-91359-205-7. - Tekctr : anekrtponHsiii. - URL:
https://znanium.com/catalog/product/1858784

3. KonokonsuukoBa, A.M. Cneupasaensl uHpopMaTuku: BBegaeHue B MatLab :
yueOHoe nocodue / A.W. KonmokonsHukosa, A.I'. Kupen6epr. - Mocksa ; bepnun
: lmpexr-Menua, 2014. - 73 c. : un. - bubmmorp. B kH. - ISBN 978-5-4475-2487-
6 ; [ DneKTpOHHBI pecypc]. - Pexum JIOCTYyTA:
http://biblioclub.ru/index.php?page=book&id=275268

0) TOTMOTHUTENbHAS IUTEepaTypa:

1. KupcanoB, M. H. Anredpa u reomerpusi. COOpHUK 3a/lady U PELICHUN C
npuMeHeHueM cucteMmbl Maple : yueOnoe nocodue / M. H. Kupcanos, O. C.

Ky3snenoBa. — MockBa : NMH®PA-M, 2023. — 272 c¢. — (Bebicuee
obpaszoBanue: bakamaspuar). — DOI 10.12737/20873. - ISBN 978-5-16-
012325-7. - Tekct : AIEKTPOHHBIH. - URL:

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


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

2. BoeBoma A.A. MogenupoBaHue MaTPUYHBIX YpaBHEHUU B 3a7adax
ynpasieHus Ha 6aze MatLab/Simulink : yuebnoe nmocobue / A.A. Boeona, I'.B.
Tpommna ; MuHuctepcTBo obpa3oBanusi U Hayku Poccuiickoit denepainu,

HoBocubupckuit rocy1apcTBEHHBIN TEXHUUECKUN YHUBEPCUTET. - HoBocuOupck
: HI'TY, 2015. - 48 c. : un. - bubmmorp. B kH. - ISBN 978-5-7782-2793-4 ; To

xKe [ DNEeKTPOHHBIH

pecypcl].

Pexum

AOCTYyIIa:

http://biblioclub.ru/index.php?page=book&id=438455

3. Egppemos, FO. C. Metoasl MaTeMaTHu4ecKol (M3UKH B TIAKET€ CHUMBOJIBHOMN

MareMatuku Maple :

yuebHoe mocobue nns By3oB/ 1O. C. Edpemos,
M. M. IleTponaBaoBCKuii. — 2-¢ U3/,

, ucrp. u gor. — Mocksa : U3marenbcTBO

KOpaiit, 2023. — 302 c. — (Bsicuiee o6pazoBanue). — ISBN 978-5-534-

05278-7. — Tekct
[caliT].
20.10.2023).

. DJIEKTPOHHBIN

URL.: https://urait.ru/bcode/514992 (nara

// ObpasoBarenbHas 1iargopma FOpaiit
oOpalieHus:

4. KsacoB, b. N. YucrneHHble METOABl aHalW3a U JMHEHHOW aireOphl.
Ucnons3oBanue Matlab u Scilab : yae6Hoe nocodbue / b. M. KBacoB. — CaHKT-

[lerepOypr : Jlanp, 2022. — 328 c.
ANEKTpOHHBIN //  JlaHb

https://e.lanbook.com/book/212234

2) [IporpammHOe oOecrieueHne

AJIEKTPOHHO-OMOIMOTEUHAsT CUCTEMA.

— ISBN 978-5-8114-2019-3. — Texkcr :
URL:

KomnbrorepHslii Kiaacc pakyJabrera
Ne 249

npmc.ﬂazmoﬁ MaTEeMaTHUKH U KI/IﬁepHeTI/IKI/I

(170002, TBepckast 00.1., r.TBeps, CagoBblii mepeysiok, 1.35)

Cadence SPB/OrCAD 16.6

['ocymapCTBEHHBIM KOHTPAKT HA IOCTaBKY
JMLEH3UOHHBIX NPOrPaMMHBIX IPOJYKTOB

103 - I'K/09 ot 15.06.2009

FidesysBundle 1.4.43 x64

AKT npuema nepenayu o gorosopy Ne02/12-
13 or 16.12.2013

Google Chrome OecIIaTHO
JetBrains  PyCharm  Community 5
Edition 4.5.3 CCIIIATHO

Kaspersky Endpoint Security 10 mas
Windows

Akt Ha niepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt npenocrasienuss npas M1C00000027 ot
16.09.2011

MATLAB R2012b

Akt npepocraBnenusa npas Ne Us000311 ot
25.09.2012

MiKTeX 2.9

OecIutaTHO



http://biblioclub.ru/index.php?page=book&id=438455
https://urait.ru/bcode/514992
https://e.lanbook.com/book/212234

NetBeans IDE 8.0.2 OecriaTHO

Notepad++ OecriaTHO

OpenOffice OecIIaTHO

norosop 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) | 6ecruiatho
R for Windows 3.3.2 OecruiaTHo

STATGRAPHICS Centurion XVLII 08.07.2010

Akt npuema-nepegaun Ne Tr024185 or

MHoro¢yHKIIMOHATBHBIH
penaktop ONLYOFFICE GecrinatHoe | GecriiaTHO
10

OC Linux Ubuntu 6ecriiataoe 1O OecIuIaTHO

3) CoBpeMeHHbIe TPOdeCcCHOHATIBbHBIC 0a3bl JAHHBIX U HH(OOPMAIIMOHHBIC CIIPABOYHbIC
CHUCTEMBI
1.  3BC «ZNANIUM.COM» www.znanium.com;
2. DBC «YuuBepcuterckas oubnuoTeka omnaia»https://biblioclub.ruf/;
3. DBC «Jlanwy» http://e.lanbook.com.
4) ITepedeHb pecypcoB MH(POPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON ceTH «MHTepHET»,
HEOOXOAMMBIX ISl OCBOCHUSI TUCITUILTAHDI
Bupryanenas odpasosarenbhast cpena TBI'Y (http://moodle.tversu.ru)
Hayunas ouommorexa TBI'Y (http://library.tversu.ru)

VI. MeTonnqecmle MaTepHuaJibl VI oﬁyqalomnxm 10 OCBOCHHIO JUCHHUIIVIMHBI

Baxxnoit cocrapmsitomieli ganHoro pasaena PIIJ sBnstoTcs TpeboBaHus K
PEUTUHT-KOHTPOJIIO C YKa3aHUuEM 0ajlioB, pacipeAeICHHBIX MEXKIYy MOTYJISIMU U
BUJIaMU pabOThI 00yYarOIIUXCS.

MakcuMaiibHasi cymMmma 0ajuioB 1Mo y4eOHOU JUCHUILIMHE, 3aKaHYUBAOIICIHCS
3a4eToM, 1o utoram cemecrtpa coctasisier 100 6amion (50 6annoB - 1-it MOTyIIb
1 50 6aysIoB - 2-if MOTYJIb).

Crynenty, HabpaBuieMmy 40 0ayuioB U BBIIIE IO UTOTaM PabOThI B CEMECTPE, B
HK3aMEHAIMOHHON BEJOMOCTHM M 3aYETHOM KHMXKKE BBICTABIISIETCS OIICHKA
«3aureHo». CTyneHT, HaOpaBiuii 10 39 6aUI0B BKIIIOUUTENBHO, CIAET 3a4eT.

Pacnipenenenne 6amioB o MOAYJSIM yCTaHABIMBAETCS MpEMOJaBaTesieM U
MOKET KOPPEKTUPOBATHCS.

[TpoBonsTcs 3 KOHTPOIBHBIX MeponpusTus: 1-it moayns (PI'P, ¢ koHTposieM 3HaHus
teopun), 2-i Moxayib (nBe PI'P, ¢ koHTpojneM 3HaHMS TEOpHUM), 3ayer.
Pacnpenenenue 6amnos: 30/30/40.


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

TunoBble 3a1aHusl AJIs1 pPelIeHUNl M OUEHKU 3HAHMHA B Xo4e O0y4YeHUHA U
cpopMHUPOBAHHOCTH KOMIIETECHIUM

1. Beaenue B naker Maple. IlpumeHeHre 17151 aHATUTUYECKOTO PEIICHUsT 0a30BbhIX
MaTEeMaTUYECKUX 3a]1a4.

MareMaTu4eCcKUu aHaJIin3
Hana dynkuus f (x), HAWUTU:

1) [ flx, [ rEpe;
0
2) £ilx), £2(x), AP)
3) lim f (x)
x—0
4) psin Teinopa f(x) B TOUKe xy =0 ¢ y4eTOM WiIeHOB 0 -i, 1-i, 2-ii cTenenuy;
psan Teinopa f(x) B Touke X, =z ¢ y4eTOM uneHOB 0 -i, 1-i, 2-ii cTeneHu

Anrebpa maker linalg

[lana matpuna 4,

ajp ap a3
A=lay; axy ay

asz| dzp asg
HAUTHU.
1) det 4
2) At

3) 4", ymHOXeHMeM mpoBepuTh A 'A=E
4)  BBINIOJHHTH 3 JPyrue CTaHAApPTHBIC MpoIeayphl nakera linalg

Pemenuie ypaBaenuii u cucreM. Iporeaypa solve

1) Pemnts cucremy Au=f, f =[1,0,0]". [IpoBepHUTH MPABUILHOCTH PEILIEHHMSI.
2) PemmuTh ypaBHEHHE ayix° +ajpx+a;3=0. IIpOBEpHTH NPABUILHOCT

peleHus.

ony
VYpaBuenus 1-ro nopsaka
JlaHo ypaBHeHue 1-To0 nopsaka y' =2y + f(x)
e Haiitu obiiee pemieHue
e Pemmts 3anauy Komm y(0)=0
YpaBHEHHS N-TO TIOPAAKA
JlaHO ypaBHEHUE " +aj5) +aj3y = f(x)



e HaiiTu obiiee pemieHue
e Peumrs 3anauy Komwu y(0)=0, y'(0)=0
Cuctemsbl n-ro nopsijaka

o cre |-t ][]

e HaiiTu obiiee pemieHue
e Pemmrs 3anauy Ko x(0)=0, »(0)=0

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

1) Hapucosats rpaduk pyukiuu f(x) Ha npomexyTke [-z, 5z]. [locMoTpeTs
U puMeHuTh 3-4 onruu plot[structure]

2) Hapucopats rpadux ¢ynkuum f(x) Ha mpomexyTke [-z, 57] u ee
pasnoxenue B psan Teinopa f(x) B Touke x,=0 ¢ y4eToM uneHoB 0-i, 1-i,
2-¥ CTCIICHU;

3) Hapucosars rpadpux ¢yskmum f(x) Ha npomexyrke [-z, 5z] m ee
pasnoxenue B pan Teinopa f(x) B Touke X, =7z C ydeToM WiIeHOB 0 -H, 1-i,
2-¥ CTCIICHU;

3D Busyanuzanus

1) Hapucosats rpapux  dynkumu  z(x,y)= f(x)f(y) mpomexyTke
[-z, 5z|*[-#, 5x]

[TocmoTpeTs:

® pAa3JIMYHbBIC TUIIBI OCEU

® pa3NUYHbIEC CTUIIM PUCOBAHUS

® 3allOMHUTH rpauK B pa3InYHBIX @opMaTax

X—X 0)"’ y‘ y yO

X0,Y0

20,1,2 = |x0,y0 +Zx|x0,y0

2
xo,yo(x XNy —yo)+= Zyy‘x yoy %)

2) Haiitu z(x,y) = f(x)f(y) 1 KacaTenbHyI0 IIOCKOCTh Ha OJHOM Ipaduke
3) Haiitu z(x,y) = f(x)f(y) 1 ee KBaApaTMIHyIO anmpPOKCUMAIMIO HA OJHOM
rpaduke

EZX“XLCO,)/O (X—XO)2+ ny‘

2. Peanmuzamus airoputMa METOA KOHEUHBIX JJIEMEHTOB ISl PEUICHHUS B
pPa3IMYHBIX TIOCTAHOBKAX 3aJlad JWHAMUKA M CTAaTUKH CTEPKHEBOW CHUCTEMBI.
dopMyIUpOBKa W MPOBEACHUE BBIUYMCIUTEIBHBIX JKCIEPUMEHTOB. [IpeameTrHbIit
aHaJu3 pe3yJIbTaToB.

3. Asaim3 quHamuueckux cucreM. [Hoamaker DEtools.
Janbl: quddepeHmanbHbpie MOASIN YKOJIOTHYSCKIX B SKOHOMUYECKHX CHCTEM

1) JaTh npeaMeTHyI0 MHTEPIPETALUIO MOJIEIIH.



2) Paccunrtarh 1 BU3yaqM3UpOBATh JUHAMUKY U3MEHEHUS CUCTEMBI.

3) Haiitu paBHOBECHbBIE COCTOSIHUS, MOCTPOUTH (DA30BBIM MOPTPET CHUCTEMBI
X =[B]x . Kakos tun oco6oit Toukn? Mccienosars Ha yCTOWYMBOCTb.

4) JlaTh HHTEPIIPETALHIO.

4. 3amaun ontumusanuu. [logmaker Optimization.

1) ChopmynupoBaTh MaTEMaTUYECKH, AaTh MIPEIMETHYIO HHTEPIPETAIUIO 33141
JIMHEWHOTO IPOrpaMMHUPOBAHUSL.

Pemuth 3a1a4y TMHEWHOTO MPOrPaMMUPOBAHUS.

2) ChopmynupoBaTh MaTeMaTUYECKH, JaTh IPEIMETHYIO HHTEPIIPETALIMIO 3a7a4n
LEJIOYUCIIEHHOTO ITPOrPaMMUPOBAHUSI.

Pemuts 3aga49y OCIOYUCICHHOIO ITPOrpaMMUPOBAHMA.

3) C(l)OpMYJII/IpOBaTB MATCMATUYCCKHU, JaThb ITPCAMCTHYIO HHTCPIIPCTALIHUIO 3aJa49
KBaApaTHUIHOI'O IIpOrpaMMHPOBAHUA.

Pemuts 3aa49y KBaAPpaTUIHOT'O IIPOIpaMMHUPOBAHNA.

Tembl KkypcoBbIx pador: IlakeThl NPUKIAIHBIX MPOrpaMM B pEIICHUM 3aad
MaTeMaTUYECKOr0 MOJICITUPOBAHMSL.

CamocrosiTeibHAsE padoTa CTYJCHTOB BKJIIOYAET MPOPAOOTKY JEKIIMOHHOTO
MaTepuaja, TMOATOTOBKY K TeCTaM MPOMEKYTOYHOTO KOHTPOJIA, BBIOJHEHHE
WHIMBUIYAITBHBIX 33/IaHUH.

MeTtoauyeckue peKOMEHAANMH N0 OPraHU3ALMN CAMOCTOSITEIbHON padoThI
Opranusys cBOWO yueOHYIO pPabOTy, CTYIEHTHI JOJDKHBI, BO-TIEPBBIX, BBIIBUTH
PEKOMEHJyeMbId PEXUM H  XapakTep Yy4yeOHOW paboThl MO HU3YYECHHIO
TEOPETUUECKOIr0 Kypca, MPAKTUUECKOMY IIPUMEHEHHUIO0 U3yUYE€HHOr0 MaTepuasia, o
BBIMOJIHEHUIO 33JaHUi ISl CaMOCTOSITEIbHOW pabOThl, MO MCIOJIb30BAHUIO
MH(GOPMAILIMOHHBIX TEXHOJOTHM U T.1. BO-BTOPBIX, 03HAKOMUTHCS C YKa3aHHBIM B
METOJMYECKOM MaTepuaje MO AUCLUUIUIMHE MepeyHeM Y4eOHO-MEeTOIUYECKUX
U3JIaHUH, PEKOMEHIYEMBIX CTYACHTAM JUISI IOATOTOBKH K 3aHSATHSIM M BBIITOJHEHUS
CaMOCTOATENbHOM padOThI, a TAKKE C METOAMUYECKUMU MaTepralaMyi Ha OyMaXKHBIX
W/WUIHA DTEKTPOHHBIX HOCHUTENSX, BBIMYIICHHBIX Kadeapod CBOMMH CHIAMU U
MPEIOCTABIIIEMbIE CTYICHTaM BO BpEeMs 3aHSITHIA.

CamocrosiTenbHass paboTa CTYACHTOB, MPEAYCMOTPEHHAs Y4YEOHBIM IUIAHOM,
JOJDKHA COOTBETCTBOBaTh Oosiee TIIyOOKOMY YCBOCHHIO H3Y4aeMOro Kypca,
(bopMHUPOBATH HABBIKU HCCIIEA0BATEILCKOM pabOThI U OPUEHTHUPOBATH CTYICHTOB Ha
YMEHHE MPUMEHSITh TEOPETUUECKUE 3HAHUS HA MTPAKTHKE.

1. Paboma c yueOHbiMU nOCOOUAMUL.

I[J'U{ IMOJIHOOCHHOI'O YCBOCHH:A KypCa CTYACHT HOJIKCH, IPCIKAC BCCro, OBJIAACTDH
OCHOBHBIMM MOHSITUSIMM ITOU JUCHUITIINHBIL. HCO6XOI[I/IMO YCBOHUTD OIPCACICHUA U



NOHSTUS, YMETh NMPUBOAUTH HUX TOYHBIE (HOPMYIUPOBKH, HMPUBOIUTH MPUMEPHI
O0OBEKTOB, YJIOBJIETBOPSIONIMX 3TOMY ompeneneHuto. Kpome toro, HeoOX0IuMo
3HATh KPYT (PAKTOB, CBSI3aHHBIX C JAHHBIM MOHATHEM. TpedyeTcs TaKkKe 3HATh CBI3U
MEXKJy IMOHATUSIMHU, YMETh YCTAHABIMBAaTh COOTHOLICHUS MEXAY KiaccaMu
00BEKTOB, OMMCHIBAEMBIX PA3JIUYHBIMU MOHSATUSMHU.

2. CamocmosamenvHoe uzyueHue mem.

CamocTosiTenbHass paboTa CTyJAEHTa SIBISETCS BAXKHBIM BHJIOM JI€SITEIBHOCTH,
MTO3BOJIAIOIIMM XOPOILIO YCBOWUTH M3Yy4aeMbId IPEAMET W OJHUM W3 YCJIOBUU
JOCTHKEHHUS] HEOOXOJUMOro KayecTBa TMOJATOTOBKA H  Mpo¢ecCHOHATBHOU
NEPENOATOTOBKY criequanncToB. OHa MpeArnogaraeT caMOCTOATEIbHOE U3Y4YECHHE
CTYJACHTOM PEKOMEHJOBAHHOM y4eOHO-METOJUYECKONW JIUTEPATYphl, PA3ITUYHBIX
CIPAaBOYHBIX MAaTE€pPHANIOB, HANHMCAaHHWE pe(epaToB, BBICTYIUICHHWE C JOKIAIOM,
IIOATOTOBKY K JIEKIMOHHBIM M IPAKTUYECKUM 3aHATHAM, IOATOTOBKY K 3a4€Ty U
DK3aMEHY.

3. [loozomoeka Kk 1a60pamopHuIM 3aHAMUSIM.

HpI/I IMOATOTOBKC K IIPAKTHYCCKHUM 3aHATUAM CTYACHTAM PCKOMCHAYCTCA CIICA0OBATDH
MCTOAUYCCKUM  PCKOMCHIOAIOUAM  IIO pa60Te C y‘{e6HBIMI/I HOCO6HHMH,
IMIPUBCACHHBIM BBIIIC.

4. Cocmasnenue KOHCNeKmos.

B xoHcniekTe OTpa’XCHbBI OCHOBHBIC ITOHATHA TCMBI. I[JI}I HarjsiaiHOCTH U y,ZIO6CTBa
3aIIOMUHAHUS UCIIOJIB3YIOTCA CXCMbI U Ta6J'II/II_[BI.

VIl. MaTepuanbHO-TeXHU4YECKOe o0ecreyeHne
Jlist ayauropHOii paboThI.

VYyebOnas aygutopus

Ne 206

170002, Teepckast 00.1.,
r. TBeps, CanoBbiii
MEepEeyIoK, 11.35
Komrmbrorepusiii  kiacce
No2 dakynprera [IMuK
Ne 249

(170002, TBepckas o01.,
r.TBeps, Canosbii
Mepeyoxk, a.35)

Hab6op yuebHoi1 mebenu,
9KpaH,
HPOEKTOP.

Hab6op yuebHoi1 mebenu,
KOMIIBIOTED,
IPOEKTOP.

JI71s1 caMOCTOsITENTbHOM PaOOTHI.

ITomemienue IS
CaMOCTOSITSIIbHOMN
paboThI

Kommbrorepnsiii  knacc

Ne 2 dakynbrera IIMuK

Ha6op yueOHoit mebenu,
KOMIIBIOTED,
HPOEKTOP.




Ne 249
VIIl. CBenenusi 00 00HOBJIeHNH padoyeii MPOrpaMMbl TUCIUILIHHBI
OO0HOBJIEHHBIH PexkBU3UTBI
Ne | pazgen padoueit Ornucanne JOKYMEHTA,
ILIIL. NMporpaMMmbl BHECCHHDIX yTBepAuBIIEro
TUCHUNIIHMHBI HSMEHEHIH U3MEHeHH s
1. l. 3. O6peM Brinenenue Or
JIUCITATLIAHEI JacoB Ha | 29.10.2020 Trona,
IIPAKTUYECKYIO nmpotokosn  Ne 3
MOATOTOBKY YYEHOr0  COBETa
dakynpTeTa
2. Il. Conepxanue Brinenenue Or
JIMCLIMITJINHBI, JacoB Ha | 29.10.2020 Trona,
CTPYKTYPUPOBAaHHOE  IIO | PAKTUYECKYIO nmpotokosn  Ne 3
TemMaM  (paszzenaMm) — C | MOJATOTOBKY [0 | yYYEHOTO  COBETa
yKa3aHHEM OTBEICHHOTO Ha | TeMaM bakyabTeTa
HUX KOJIMYECTBA
aKaJIEMUUYECKUX YacoB M
BUJIOB YUEOHBIX 3aHATHUI
3. 11. 2) IlporpamMmHoOe Bnecenbl nzmenenus | Ot 29.09.2022
oOecrieueHue B IPOrpPaMMHOE | T0/1a, TPOTOKOT No
oOecrieueHue 2 y4eHOTO COBeTa
(bakynbTeTa
4, 13. MarepuanbHO- Bnecenbl nzmenenus | Ot 29.09.2022
TEXHUYECKOE B MaTepHaIbHO- | TOJa, MPOTOKOJT No
o0ecrnieueHue TEXHUYECKOE 2 y4eHOTO COBeTa
oOecrieueHue bakynbTeTa
ayaAuTOpUn
S. 11. 2) IlporpamMmmHoe Bnecenbl nzmenenus | Ot 24.08.2023
oOecrieueHue B crincok 10 roza, mpoToKoa Ne
1 yueHoro cosera
bakynbTeTa
6. V. 1) Pexomennyemas | OOHOBIEHUE cChUIOK | OT 24.08.2023
JuTEpaTypa Ha JIATEPaTypy rojia, IpoToKoT No
1 yueHoro comera
dakynbTeTa
1. 3. O0beM TUCIUTITUHBI [Tepepacnpenenenue | Y4eHblil COBET
8. Il. Conepxanue 4YacoB Ha JIEKIMU U | (haKynabTeTa
JIACITATUIAHEI, 7120.3aHATHS [IMuK oT
CTPYKTYPHPOBAaHHOE IO 29.12.2022,
Temam  (pazmenam) — C npoTokos Ne6




yKa3aHUEM OTBEJICHHOTO Ha
HHX KOJINYECTBA
aKaJIEMHYCCKHX YacoB H
BUJIOB YUCOHBIX 3aHATHIN




