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PabGouass mporpaMma AMCUMIUIMHBI YTBEp)KJAEHAa Ha 3acelaHuu Kadenpsl
UHTEIJICKTYaTbHBIX HHPOPMAIIMOHHBIX cUCTeM MPOTOoKos Ne 8 ot «22» mas 2020r.

HN.o. 3aBenyromiero kadenpoit FOnor C.B. i
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Pabouass mporpamma oOcCyXxjeHa Ha 3aceqaHud Kadeapbl WHTEIUICKTYaIbHBIX
UH(OPMAITMOHHBIX cUCTEM MPOTOKOJI Ne 8 oT «22» mas 2020r.
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HN.o. 3aBenyromiero kadenpoit FOuos C.B

IOoAINCH

VYTBepK/IeHa Ha 3acelaHud y4eOHO-METOJIMYECKOM KoMuccuu (haKkyapTeTa
KOMITBIOTEPHBIX TEXHOJIOTHI U MPUKIIATHON MaTeMaTUKU
npoTtokod Ne 2 «22» mas 2020r.

[Tpencenarens YMK dakynbrera KoBanenko A.B. @ﬁ
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1. IEJIM ¥ 3AJTAYM YUYEBHOM TN COUTIIVHBI

1.1 ean u 3a0a4u TUCHUILIMHBI

Henun w3ydeHHs TUCHUIUIMHBI OMPEIEICHBl TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM BBICHIETO O00pa3oBaHUs M COOTHeceHbl ¢ obmmmu 1einsmu OOII BO mo
Hanpasienuto noarorosku 09.03.03 INpuknannas uadopmartuka ([Ipuknagnas uHpopmaTtuka B
SKOHOMHMKE), B paMKaxX KOTOPOil Mpeno1aeTcs IUCHUIUINHA.

Ienpto ocBoeHus: yueOHOW AUCHUILTMHBI «CHUCTEMBI KOMIBIOTEPHONH MaTEMATHUKH)
ABIIIETCS. pa3BUTHE TNPOPECCHOHANBHBIX KOMIETEHTHOCTEH NPUOOpPETEHHUS MPaKTUYECKUX
HABBIKOB Pa3paOOTKU M HCIIOJIB30BAHUS CUCTEMbl KOMITBIOTCPHOW MATEMATHUKH, PEATU3YIOIIHX
MHHOBAIIMOHHBIN XapakTep B BBICIIEM 00pa30BaHUU.

OcHoBa n3y4eHus: TUCUUILTUHBI «CUCTEeMbl KOMITBIOTEPHOW MAaTEMAaTUKU» — peaTu3aius
TpeOoBaHUil, ycTaHOBIEHHBIX DeiepallbHbIM rOCy1apCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BBICHIETO MPO(ECCHOHATBHOTO O00pa30oBaHUsI K TMOJATOTOBKE CTYACHTOB OakajaBpuara,
obyuaronuxcst 1o HanpasieHuto 09.03.03 Ilpuknagnas wuHpopmaruka ([IpukimagHas
UHPOpPMATHKa B 9KOHOMUKE).

3ajaun JUCHUTIIMHBI

1. akTyanu3anus ¥ pa3BUTHE 3HAHUU B 00JIacTH HamboJee pacnpoCTpaHEHHBIX MMAKETOB
MPUKJIAJHBIX IPOTPAMM, IPUMEHSIEMBIX B MATEMATUYECKUX UCCIEIOBAHUSIX;

2. TpUMEHEHHE IMIMPOKUX BO3MOXKHOCTEH CHCTEM KOMIIBIOTEPHOH MaTEeMAaTHKH IS
3¢ (heKTHBHONW HAy4YHOW WCCIICIOBATEILCKONM pPabOTBl M B MPOIECCEe MATEeMATHYECKOTO U
nH(GOPMaLMOHHOTO 00ecreYeHNs SKOHOMUYECKO 1eTeNbHOCTH;

3. pa3paboTka MPHKIATHOTO TPOTPAMMHOE OOCCIICUCHHE IS PEIICHUS Pa3TMYHBIX
MaTEeMaTUYECKUX U SKOHOMUYECKHUX 33]1a4;

4. pa3BUTHE HABBIKOB WCIIOJB30BAHUS CHUCTEM KOMIIBIOTEPHOM MaTeMaTHUKU B
DKOHOMMYECKOU JIEATEIBHOCTH;

5. OBIaJeHUE WHHOBAIIMOHHBIMU TEXHOJOTHUSAMHU M HaBBIKAMH B OOJACTH CHUCTEM
KOMIIBIOTEPHON MaT€MAaTUKH.

1.2 MecTo qucuMnauHbl (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

JucuumuimHa «CHCTeMbl KOMITBIOTEPHOM MaTeMaTHKM» HM3y4yaeTcs B 5-M cemecTpe U
HCIIOJIb3YET Pa3HOCTOPOHHHUE 3HaHUs, MOJYYEHHBIE B MPEAbIayluX cemecTpax. l[IpenonaBanue
JTUCLUIUIMHBI BEIETCSl B BUJIE JIEKLUH, JTaOOPaTOPHBIX U CaMOCTOATENbHBIX 3aHATUH. Bonbiias
yacTh JIEKLIMOHHOIO MaTepuaia [JaeTcsi B MHTEPAaKTUBHOM pexume. OCHOBHas 1€Jb
71a00paTOPHBIX 3aHATHI - YIIIyOJeHHOE U3YYE€HUE CUCTEM KOMIIbIOTEPHONW MaTeMaTHKH.

Hucuunnuaa «CrucTeMbl KOMITBIOTEPHOW MaTeMaTHKH» HampaBlieHa Ha (OpMHUpOBaAHHE
3HAHMM U YMEHHMH OOYYaroHIMXCs HCIOJIb30BaTh CHUCTEMBI KOMITBIOTEPHOM MaTeMaTHUKU IS
obecrieueHnst ¥ aIMUHUCTPUPOBAHUS HHPOPMAIIMOHHBIX cucTeM. O0ecreunBaeT CrmocoOHOCTh y
oOydJarmuxcsi K TMPaKTUYECKOMY HCIIOJIB30BAHUIO CHUCTEM KOMIIBIOTEPHON MaTeMaTHKH,
dbopMHUpOBaHHE KOMIIETCHIIMA B pa3palOTKe ¥ WCIOIb30BAHUM CHUCTEM KOMIBIOTEPHON
MaTEeMAaTHKH B YKOHOMHUKE. B COBOKYITHOCTH M3Y4eHHE ITON TUCIUILUIMHBI TOTOBHT 00y4aeMBbIX,
KaK K pa3IWYHbIM BHJIaM TIPAKTUYECKONH HSKOHOMHYECKOM JCSATENBHOCTH, TaK H K
Hay4YHOTEOPETUUYECKOU, NUCCIIEI0BATENBCKON IEATETbHOCTH.

1.3 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0yYeHHS MO JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHS 00pa30BaTeIbHOM MPOrpaMMbl
Kommnerenmun oOyuaromierocsi, GopMupyeMmbie B pe3yibTaTe OCBOSHUS Kypca «CHCTEMBbI
KoMmbloTepHON MaTematukmy: [1K-2; OIIK-2.

ctp. 3 u3 23



B pesynbpTaTe nzydeHus: yaeOHON AUCIUTUIAHBI

3a1a4y
npogeccuoHab
HOU
JEeSTeNbHOCTH

npodeccroHalbHO
1 IesITETbHOCTH

o = C
oJiepKaHue
5 5 siep 00yJaronuecs TOJKHBI
=90 KOMIIETEHIIUH
= g (unm e€ yacTn) 3HATh yMeTh BJa/1eTh
[1K-2 | Cnocoben OCHOBHBIE IPOBOJUTH MO OCHOBHBIMU
IIPOBOJUTSH ITOJ IIOHATHUSA CUCTEM | HAy4YHBIM [OHATUMU U
Hay4qHbIM KOMIIBIOTEPHOM | PyKOBOICTBOM HEeMpOCeTEBBIMU
PYKOBOJCTBOM )
MaTEeMaTHKH, UCCIICIOBAaHUE HA | TEXHOJIOTHIMU;
UCCIIeIOBaHUE Ha
OCHOBE MIPOBOJIUTH MOJT | OCHOBE CUCTEM IPOBOJIUTH O]
CYILLECTBYIOLINX Hay4YHbIM KOMITbIOTEPHOI Hay4HbIM
METO/IOB B PYKOBOJICTBOM | MaTeMaTHKHU B PYKOBOJICTBOM
KOHKPETHOM HCCIIeIOBAaHHE KOHKPETHOM UCCIIeI0BaHHUE Ha
obmactu Ha OCHOBE obriactu OCHOBE CHCTEM
HPODECCHOHANLHON | ¢y orens npoeCCHOHATBHO | KOMITBIOTEPHOM
JeSITeTbHOCTH N
KOMIIBIOTEPHOH | ¥ 1eATeNbHOCTH MaTeMaTHKH B
MaTeMaTHKHU B KOHKPETHOU
KOHKpETHOU obnactu
obmacTu npodecCuoHaIbH
npogeccuoHalb Oii JIeATeNbHOCTU
HOU
JeSTeNbHOCTH
OIIK- | Cnocoben COBPEMCHHBIE UCII0JIb30BaTh COBPEMEHHBIMU
2 UCII0JIB30BATH WH(POPMAIIMOHH | COBPEMEHHBIC UH(POPMALIMOHHEI
COBPEMCHHBIC pl€ TEXHOJIOTMH | MH(GOPMAIMOHHBIE | MM
UH(POPMAaLMOHHbIE
Y TIPOTPaMMHBIE | TEXHOJIOTHH U TEXHOJIOTUSIMH U
TEXHOJIOTUH U
TB MPOTPaMMHBI IPOTPaMMHBIMU
porpaMMHBbIE cpecTsa porpa ¢ porpa
CpEJICTBa, B TOM cHCTEM Cpe/CTBa CHCTEM CpeacTBaMu
qucie KOMIIBIOTEPHON | KOMITbIOTEPHOM cucTeM
OTEYECTBEHHOTO MaTeMaTHKH, B | MaTeMaTHKH, B TOM | KOMITBIOTEPHOM
HPOU3BOACTBA, IIPN | ToM yucae YHCIIe MaTEMaTHKH, B
PCIICHIN 337149 | hreyecTBEHHOTO | OTEUECTBEHHOTO TOM 4HCIIe
npodeccuoHaIbHON
MIPOU3BOJICTBA, | MPOHM3BOJICTBA, IPU | OTEUECTBEHHOTO
JeSITeTbHOCTH
MIPH PEIICHUN peleHnn 3aaa4 IPOM3BOJICTBA,

IIPH PEIICHUN
3a7a4

npodeccuoHanbH
OM JIeATEIbHOCTH

2. CTpyKTypa M colepkaHue THCHMIIUHBI

2.1 PacnipenesieHue TPyA0€MKOCTH AUCHUILIMHBI 110 BUAAM padoT

O6mast  TpynOEMKOCTH

JAUCHUITIINHBI

cocraBiser 4

3a4.e]l.

pacmpeneneHye mo BujgaM padoT MpeICTaBIeHO B TaOIUIIe

(144  gacos),

nux
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CemecTpbl
Bun yuebnoit pabotbl Beero (dacer)
9acoB 5

KonTakTHas padoTa, B TOM 4nce: 76,3 76,3
AyauTopHbIE 3aHATHS (BCEro): 68 68
3aHsATHA JEKIIMOHHOIO TUIIA 34 34
JlaGopaTopHbIe 3aHATHS 34 34
3aHATHS] CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
MPAKTUYCCKHUE 3aHSTHS) i ]
HNuas koHTaKTHas padora: 8,3 8,3
Kontpons camocrositensaoit padbotsl (KCP) 8 8
[Tpomexxyrounas arrecramus (MKP) 0,3 0,3
CamocTosiTe1bHAsi paboTa, B TOM 4HcJIe: 32 32
KypcoBas pabota - -
[TpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTepHraia 12 12
BeInonHeHue WHAMBH Ty aIbHBIX 33JaHUH (ITOATOTOBKA 12 12
COOOIIIEHUH, IPE3EeHTaIHil)
[ToaroroBka K TEKyIeMy KOHTPOJIFO 8 8
KourtpoJn: 35,7 35,7
IToaroroBka K 3K3aMeHy 35,7 35,7
OO0mas Tpy10eMKoCTh qac. 144 144

B TOM 4YHCJI€ KOHTAKTHAsA 76.3 76.3

padora

3a4. e 4 4

2.2 CTpyKTypa y4eOHOM JMCIMIIUHBI
Pacnpenenenue Bu1oB yueOHON pabOThl M UX TPYAOEMKOCTH MO pa3jiesiaM JAUCLHUIIINHBI.
Paznenbl mucHMIUIMHEL, U3ydaeMble B 5 ceMecTpe

KonugecTBo vacon
Ne HaumeHnoBanue Tem Beero AynuropHas padora BHe?;Ig(I)TT(;pHaH
JI 113 JIP CP
1 2 3 4 5 6 7
1. |BBenenue B qUCHUILIMHY 6 2 2 2
2. |Cucrema anamutudeckoit Marematuku - Maple | 24 8 8 8
3. |Marpuunas naGoparopus MATLAB 34 12 12 10
n KOMl_H)IOTe_:pHoe Moaenupoanre B COMSOL 36 12 12 12
Multiphysics
Hmozo no pazoenam: 100 34 34 32
ITpomesxyrounas arrectaius (MKP) 8,3
KouTtposs camoctositenibaoi pabotst (KCP) 35,7
NTOTI'O no nucuuniune 144
[Ipumeuanue: JI — nekumu, I13 — mnpaktuueckue 3anatus / cemuHapel, JIP —

J'Ia60paTOpHLIC 3aHATUA, CP — camocTosgTeabHas pa60Ta CTYJACHTA.

2.3 Coaep:xanue pa3iejioB AMCHUIIMHBI:
2.3.1 3aHATHA JeKINOHHOI0 THIIA

cTp. 5 u3 23




HaumenoBanue

®dopma Teky1ero

INo ConeprxaHrue TeMbI
TEMBI KOHTPOJIS
1 2 3 4
1. | Beenenue B . [ToaroroBka
BBezienne B cucreMy aHanuTHuecKoil Mmatemartiku — Maple. e(hepaton
AUCLHILTHHY Martpuunast mabopatopus MATLAB. KOMHLIOTepHoefl eseI:)HTa 1;1171
mozenupoBanue B COMSOL Multiphysics P -
BBICTYIUICHUH.
2. |Cucrema IIpoBepka
N DOnemMeHTapHas  MaTeMaTuka. BpIcmmags — MaTreMaTHKa.
aHAJTMTUYECKOM nabopaTopHBIX
Huddepennmanpabie ypaBHEHHUS. Psapr dypre.
marematuku - Maple pabor.
BepositHocte M cratHcTHKa.  Anrebpa  JIOTHKH.
KonTtposibhbie
MaremaTHyeckre MOACTH B 9KOHOMHKE.
BOIIPOCHI

3. [MarpuuHast N IIpoBepka
a60DATODI OcCHOBHBIE  CBEACHHA O MaTpUYHOH  JabopaTopuu BEIIOHEHIS
M A'IPL Aé) MATLAB. OCHOBHBIC OOBEKTHI MATLAB. 1A60DATODHEIX

[Tonb3oBatenbekuit  uHTepdeiic  MATLAB.  OcHoOBBI 3605 p
rpaduyeckoll BU3yanmu3anuu BbauciaeHud. OrepaTtopbl u p )

KonTtponbHbie
¢bynkunu. Onepanuy ¢ BEKTOpaMH U MaTpuliaMu. MaccHBEI.

Borpockl. Ompoc
MaccuBsl cTpykTyp. MaccuBsbl siueek. HucaeHHbIE METObI

10 pe3ysibTaTam
O6paboTka gaHHBIX. OCHOBBI TPOTPAMMHUPOBAHHSL. HEHHBHAYATBHOTO
ITakeTsr pactmpennss MATLAB. GUI uarepdeiic y

3a/laHusl.

4. |KomnbproTepHOE MogemupoBanne B cpexe  Comsol  Multiphysics.|ITposepka
MoJienupoBanre B |Bo3moskHOCTH COMSOL Multiphysics. Orarnbl| BBIMOIHEHHS
COMSOL mozxenupoBanust B cpere  COMSOL  Multiphysics.| mabopatophbix
Multiphysics MopenupoBanue THIPOJANHAMUKH. MonenupoBanue| paboT.

Maccoreperoca. Maremarndeckue uHTepdeiicsl ypaBHeHuii| Kontponpabie
¢ yactHbiMH Tipou3BoaHbIME PDE Interfaces. Onmnomepnas| Bonpocsl. Omnpoc
MOJIETTh  CTAaIliOHApPHOTO  MAacCOIlepeHoca  OMHApHOTO| 0 pe3yibTaTaM
aNeKkTpoimMTa.  MoOJenupoBaHHE — AIEKTPOMEMOpPAHHBIX | HHIUBUIYAIBHOTO
nporieccoB. PazpaboTka npuitokeHuil. 3aJJaHus

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

3aHATHS] CEMUHAPCKOTO TUTIA HE MPEAYCMOTPEHBI YUeOHBIM TIIAHOM.

2.3.3. JIaGopaTopHbIe 3aHATUS

TemaTrka 1a00paTOPHBIX PaboT dopma TeKymero KOHTPOJIS

1 3 4

1. [[TpakTHKyM 1O CHCTEME aHATMTUYECKON MaTeMaTHKH - | Onpoc 1o pesyabTatam
Maple (Dnemenrapnas maremaTuka. Bricias MH/IMBHYaIbHOTO 3aaHus. OT4erT mo
maremaruka. JlnddepeHnmansapie ypaBHEHHUS) J1abOpaTopHOii pabore.

2. [[TpakTUKyM IO CUCTEME aHAIMTHYECKOW MaTeMaTHKH - | Onpoc 1o pesysbTaram

Maple (Psimst @ypre. BeposiTHOCTh U CTaTHCTHKA.
AnreOpa oruku. MaTteMaTHYeCKue MOJICNN B

YKOHOMUKE)

MHIMBUAYaJIbHOTO 331aHus1. OTYeT 10
nabopatopHoii padoTe.
Kontponpsnas pabora Nel.
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TemaTuka 1abopaTopHBIX padoT

®dopma TeKymero KOHTPOJIs

Multiphysics (MozaenupoBaHue 3JeKTPOMEMOPaHHBIX
npoiieccoB. Pa3paboTka npuaoKeHuii. )

1 3 4

3. [[TpakTukym 1o marpuuHoi taboparopuun MATLAB Omnpoc 1o pe3ynpTaram
(OcuoBHbie 006ekTEl MATLAB. Ions30BaTeabCKuii MHIMBU/yaIbHOrO 3aanus. OT4er no
unrepdeiic MATLAB. OcHoBbl rpaduueckoit nabopaTopHoii padote.
BU3YalIM3aluy BeluucieHuil. OnepaTopsl U QYHKIUH.

Omnepaiyu ¢ BEKTOpaMy U MaTpuiiaMu. MacCuBbl. )

4. [[IpakTukyM 110 MaTpu4HO# 1aboparopun MATLAB KontposbHas paGorta Ne2
(MaccuBbl cTpykTyp. MaccuBbl siueek. UncaeHHbIC IIpoBepKa BBIMTOIHCHHS JOMAIITHUX
MeToabl. O0paboTka qaHHBIX. OCHOBBI pabor. Onpoc nmo pesynbraram
nporpammupoBanus. [1akers paciupenus MATLAB, | THAHBHAYAIBHOTO 3a/aHHA.

GUI untepdeiic)

5. [[TpakTukym 1o MojaeaupoBanuto B cpeae Comsol Ormpoc 1o pe3ysbratam
Multiphysics (Dtambsl MOACIHPOBAHKS B CPEIE. VHJIMBH1yJIbHOTO 3a1anust. OT4ET 1o
MoenupoBaHie THAPOIMHAMHUKHN) 11abopaTopHOi padore.

6. [[IpakTrkym o mojenupoBanuio B cpeae Comsol Ormpoc 1o pe3ysbratam
Multiphysics (MoaenupoBaHne MaccorepeHoca. MH/MBUyalIbHOTO 3a1atust. OTYeT 1o
Matematuueckue uHTephencrl ypaBHEHUN C 11abopaTopHOii padore.
yacTHBIMM TIpousBoaHbIME PDE Interfaces. KontposnbHas pabora Ne3
OpHoMepHast MOZIeINb CTAIIHIOHAPHOTO MacCcoIepeHoca
OMHAPHOTO 3JICKTPOJINTA)

7. [[TpakTukyMm 1o MojaearpoBanuto B cpeae Comsol Ormpoc 1o pe3ysbratam

WHIUBUTYaTbHOTO 3a1aHus. OT4eT 1o
nmaboparopHoii pabdore.

2.3.4 KypcoBble paGoThl — He PeyCMOTPEeHbI

2.4

patoThI 00y4aromerocs mo JMCIUNIHHE

Ilepeuenb y4yeOHO-METOAUYECKOTO oO0ecmevYeHUusi IJIsi CaAMOCTOSATEJIbHOI

[enpro caMOCTOSATENBHON PabOThI CTY/ICHTA SBIIAETCS YIIyOJIeHUEe 3HAHUM, MTOTYYeHHBIX
B pE3ysbTaTe ayAUTOPHBIX 3aHATHH. BbIpaGaThIBalOTCS HABBIKM CAaMOCTOSTEIHLHON pPalOTHI
3aKperIsSoTCs OMBIT ¥ 3HAHMS, TIOJIyY€HHBIE BO BpeMsl TaOOPATOPHBIX 3aHITHA.

Ne

Bug camocrtosarensHON
paboTHI

HepequL y‘l66H0-MeTO,I[I/ILI€CKOFO obecrnieucHUs JUCHTUIIIIMHBI
I10 BBIIIOJTHEHHIO CAMOCTOSATEIIHLHON pa6OTBI

2

3

[IpopaboTka u
MIOBTOpPEHNE
JIEKIIMOHHOTO MaTepuaa,

Meroauyeckue yka3aHus sl HOATOTOBKHU K JIEKIIMOHHBIM M CEMUHAPCKAM
3aHSTHSM, YTBEP)KJICHHbIC Ha 3acelaHuy Kadeaphl IPUKITaTHON
MaTeMaTHKH (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUI U IPUKIAAHOMN
matemaTk @I'BOY BO «Ky6I'Y», nporokon Ne7 ot 18.04.2018 r.

1 [marepuana yaeOHOI 1 .
o MCTO)II/I‘ICCKI/IG YKa3aHus 110 BBIITOJTHEHUIO CAMOCTOATEIIbHOU pa6OTBI,
HAYYHOU JINTEPATYPHI, .
IIO/ITOTOBKA K YTBEPKACHHLIC Ha 3aCCIaHUN Ka(bel[pbl IMMPUKIIAITHON MaTEMATUKN
O — (bakynpTEeTa KOMITBIOTEPHBIX TEXHOJIOTUN U MPUKIATHOW MATEMATUKH
P ®I'BOY BO «KybI'Y», mporokon Ne7 ot 18.04.2018 r.
Mertoaudeckue yKka3aHus 10 BBITIOJIHCHHIO JTA0OPATOPHBIX pabdoT,
2 [loxroroBka YTBEpKJICHHBIC HA 3acelaHuy Kadeapbl MPUKIATHON MaTeMaTUKU

J'Ia60paTOpHBIM 3aHATHUAM (baKYJ'IBTCTa KOMIIBIOTCPHBIX TCXHOJIOT 151771 HpI/IKJIa,Z[HOﬁ MaTCMaTHuKHu

OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 r.
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Bua camocrositensHOM
paboThI

HepequL y‘le6H0'MeTO,I[I/I‘-ICCKOFO obecreucHus JUCHUILIINHBI
10 BBITIOJTHEHHIO CAMOCTOSTEIIHLHON pa6OTbI

2

3

TlonroToBka K perieHuto

MeTtoaudeckne yKa3zaHUs 110 BHITOTHEHUIO CAMOCTOSTEIEHOM paboTHI,
YTBEpIKIACHHBIE HA 3aceTaHny Kadeaphl MPUKIaTHON MaTeMATHKH

3a/1a4 U TECTOB (axynpTeTa KOMIBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OIT'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 r.
Meroauyeckue ykasaHus I HOATOTOBKH 3cce, pedepaToB, KypCOBBIX
paboT, yTBep)KJIeHHbBIE Ha 3aceJaHuH Kadeaphl IPUKIaTHON MaTeMaTHKH
(axynpTeTa KOMIBIOTEPHBIX TEXHOJIIOTHH M TIPUKIIATHON MaTeMaTHKH
OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 r.
Meronuyeckue yka3aHHs 10 BBITOJHEHUIO PACUETHO-TPa)UIECKIX
3a1aHuii, yTBEPK/ICHHBIC Ha 3acelaHuU KadeIphbl MPUKIIATHON
MaTeMaTUKH (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHIA 1 IPUKIIAJTHON
Matematk @T'BOY BO «KyoI'Y», nporokon Ne7 ot 18.04.2018 r.
Mertoauyeckue yKa3aHHs 10 BBITOJHEHUIO CAMOCTOSTEIBHON paboTHl,
yTBEp>KACHHBIC Ha 3acelaHiU Kadeaphl MPUKIATHON MaTeMaTHKH
(axynpTeTa KOMITBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «Ky6l'Y», npotokon Ne7 ot 18.04.2018 r.
MCTOI[I/I‘ICCKI/IG YKa3aHus 110 BBIIIOJIHCHUIO CaMOCTOSITEIILHOMN pa6OTBI,
YTBEP>KACHHBIC Ha 3acelaHuU Kadeapbl MPUKIATHON MaTeMaTHKH
(axynpTeTa KOMIIBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «Ky6l'Y», npotokon Ne7 ot 18.04.2018 r.

IloaroroBka nokmnamoB

TlonroToBka K perieHuto
pacyeTHO-TpaprUECKIX
3amaanii (PI°3)

IToaroroBka Kk TeKyniemy
KOHTPOJIIO

Y4eOHO-MeTOINYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3
YHCJIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbs (OB3) npenocrasmnsores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

JIist AL ¢ HapyIIeHUsIMU CITyXa:

— B I1e4aTHoO (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Tu1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. Oo0pa3oBare/ibHbIE TEXHOJIOTHU

B mpouecce u3yueHus AMCUMIUIMHBI JIEKIIMH, Ja0OpaTOPHBIE 3aHSTHUS, KOHCYJIbTAllUH
SBISIOTCS  BenymuMu  ¢gopmamMu  oOyueHMss B paMKax  JIEKIIMOHHO-CEMHHAapCKOM
00pa3zoBaTeIbHON TEXHOJIOTHH.

Jlexkuuy wu3nararoTcs B BUAE IMPE3EHTALMU C HCIOJIB30BAHMEM MYJIbTUMEIUIHON
anmnapatypsl. JlaHHbIe MaTepuaibl B 3JIEKTPOHHON (opMe MepeaaroTcs CTyIEHTaM.

OcHOBHOH 11e51bI0 Ta0OPATOPHBIX 3aHATHH ABISETCS pa3dop MPAKTUYECKUX CHUTYalHi.
JlononHUTENbHON LIENBI0 JIA0OPATOPHBIX 3aHITUN SIBJISIETCS KOHTPOJIb YCBOEHHS MPOWUIEHHOTO
marepuana. Ha mabopaTopHBIX 3aHSATHSIX TaKKe OCYLIECTBIISETCS INPOBEPKA BBITOJHEHUS
3aJaHuH.

IIpu mnpoBeneHuH 1a0OPATOPHBIX 3aHATUH YYACTHUKHM 3aKPEIUISIOT IPONICHHBINA
MaTepuan MyTeM OOCYXAEHHsS BOMPOCOB, TPeOYHOHIMX 0cOo00ro BHHUMaHUS M TOHHMAaHUS,
OTBEYAIOT Ha BOIIPOCHI IIPENOAABATENSA U IPYIUX CIyIIaTeNed, OCYIIECTBIISAIOT PELIEHHS TECTOB,
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HaIpaBJEHHBIX HAa MOBTOPEHHE JEKLIHMOHHOTO MaTepHhalia U HOPMATUBHBIX JOKYMEHTOB IO
M3y4aeMoil TeMmaTHKe, BBINOJNHSIOT pEeUIeHHe 3aJad, KOTOphbIe CIOCOOCTBYIOT Pa3BUTHIO
MPaKTUYECKUX HABBIKOB B 00JIaCTH U3y4aeMON JUCIUTIIIMHBI.

B uncno BuioB paboThl, BRITOIHIEMON CIYIIATEISIMI CAMOCTOSATEIBHO, BXOIAT:

1) nouck 1 U3y4eHue JUTEPATYpPBI [0 paCCMaTPUBAEMOM TEME;

2) MOWCK W aHAJIU3 HAYyYHBIX cTaTeil, MOHorpaduil o paccMaTpuBaeMoi TeMe.

WNuTepakTuBHBIE 00pa3oBaTEeNbHBIC TEXHOJOTHH, HCIOIb3YeMble B  ayJUTOPHBIX
3aHATUAX: MPU peau3alid pa3jNMYHbIX BUAOB Y4eOHOUl paOoThl (IEKIUI W MPaKTUYECKHX
3aHATHUI) UCTIONB3YIOTCS CIENYIOIME 00pa30BaTeNIbHbIE TEXHOJIIOTUH: JUCKYCCUH, TPE3CHTAINH,
KoH(pepeHunu. B couetanun ¢ BHeayJUTOPHOW pPaOOTOM OHHU CO3/AIOT JOIMOJIHUTEIbHbBIE
ycioBusi ()OPMUPOBAHUS U Pa3BUTHS TPEOYeMBIX KOMIIETEHIIMH OOYYaroOIIMXCs, MOCKOJBKY
MO3BOJIAIOT 00ECHe4YnTh AaKTUBHOE B3aMMOJCHCTBHE BCEX YYAaCTHHUKOB. OTH METOMbI
CIIOCOOCTBYIOT JIMUHOCTHO-OPUEHTUPOBAHHOMY IOAXOAY.

Bce mnepeuncnennbie Buibl U GOpMbl y4eOHOH pabOThl M TEKYIIEro KOHTPOJIS
HampaBlieHbl Ha (opmupoBaHUE Y OOYYAOMIUXCA MPOPECCHOHATBHBIX  KOMITCTEHIIHH,
NPEIyCMOTPEHHBIX TpHU IUIAHUPOBAHHM  PE3yJbTaTOB oOOyuYeHUs MO AUCHUIUIMHE U
COOTHECEHHBIX C IIAHUPYEMBIMH pE3YJIbTaTaMU OCBOEHUS 00pa30BaTeIbHOM POrpaMMBl.

JlJis MHBAIMJOB U JIUIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI YCTaHABINBAETCS
OCOOBIN TOPSATOK OCBOCHHUS yKa3aHHOW JUCHUILIMHBL. B oOpa3oBarenbHOM mpoliecce
UCIIONIB3YIOTCSl  COLMATbHO-aKTUBHbIE U pe(lIeKCUBHBIE METOAbl OOYy4YEHHS, TEXHOJIOTUHU
COLIMOKYJIbTYPHON peadMIMTALMU C LIEJbI0 OKa3aHMsI IOMOIIM B YCTAaHOBJIEHUU IMOJHOLEHHBIX
MEXIUYHOCTHBIX ~ OTHOLIEHWH C  JPYrMMH  CTyJEHTaMH, CO3JaHHH  KOM(OPTHOTO
IICUXOJIOTMYECKOr0 KJIMMara B CTYJIEHYECKOM rpymme. Bepllieo3HaueHHblE 00pa3oBaTElIbHbIE
TEXHOJIOTUH JaloT Haubosee 3()(PeKTUBHBIE Pe3yabTaThl OCBOCHUS TUCIUILUIMHBI C TO3ULUN
aKTyaJln3allui  COJACPXKAHUSA TEMbl 3aHSATHS, BBIPAOOTKH MPOAYKTUBHOTO  MBIIUICHUS,
TEPMHHOJIOTMYECKOH TPAMOTHOCTH W KOMIETEHTHOCTH 00Yy4aeMoro B acHeKTe COLHUaiIbHO-
HAIPABIICHHOW IMO3HUIIUK OYIyIIero OakanxaBpa, i MOTHBAIIMHM K HHUITUATHBHOMY M TBOPYECKOMY
OCBOGHHIO yUeOHOr0 MaTepuarna.

4. OneHo4YHbIe CPEeACTBA ISl TEKYILIEro KOHTPOJISl yCIIeBAeMOCTH M IIPOMEKYTOYHOM
arrecTauMu

OcBoeHne TUCHMIUIMHBI MPEIojaraeT ABe OCHOBHbIE ()OPMBI KOHTPOJIS — TEKyIlas W
IPOMEXKYTOUYHAs aTTeCTalUs.

Texylmuii KOHTPOJb YCIEBAEMOCTU OCYILIECTBIISIETCS B TEUEHHE CEMECTpPA, B XOE
MOBCE/IHEBHON yueOHOW paboThl M MpeArnojaraeT oOBJIAJEHHE MaTepuajgaMH JIEKIHH,
JUTEpATyphl, MPOrpaMMbl, pabOTy CTYJIEHTOB B XOJi¢ MPOBEAEHUS MPAKTUYECKUX 3aHATHH, a
TaK)K€ CHCTEMaTU4YECKOE BBIMOJIHEHHE TECTOBBIX padOT, pelleHne NPAKTUUECKUX 3a7ad U MHbBIX
3aJaHUi 11 CaMOCTOSATENIbHOW paboThl CTYAEHTOB. JlaHHBI BUA KOHTPOJIS CTHUMYIUPYET Yy
CTYJCHTOB CTpEMJIEHME K CHCTEMaTHYEeCKOM CaMOCTOATEIbHOW padoTe M0 H3YYEHHIO
qucuuiuivHel. OH TpefHa3HadeH JUIsl OLIEHKH CaMOCTOSITENbHOM paloThl ciymaTteneil mo
pEIIEHUIO 3a/lay, BBIIOJHEHUIO MPAKTUYECKUX 3aJaHUll, MOABEACHUS WUTOTOB TECTHPOBAHMSL.
OrneHuBaeTCsl TakkKe aKTUBHOCTh M KaY€CTBO PE3yJIbTaTOB NMPAKTHUECKOW pabOThl Ha 3aHATHUSX,
ydacTue B JUCKYCCUAX, OOCYX ACHUSX U T.N. IHAWBUyaIbHbIE U IPYNIOBBIE CAMOCTOSITENBHBIE,
ayJIUTOpHBIE, KOHTPOJbHbIE pPAabOTHI MO BCEM TeMaM JUCHMIUIMHBI  OpraHHU30BaHbBI
eAMHOo00pa3HbIM 00pa3oM. {1 KOHTPOJsl OCBOCHMS COJAEPKAaHUS TUCHUIUIMHBI UCTIOIb3YIOTCS
olleHOYHbIe cpencTBa. OHM HampaBieHbl Ha OIpeNeNeHUuEe CTeNeHW CHOPMHUPOBAHHOCTH
KOMIIETCHITNH.

IIpoMexyTouHass arrecTanusi CTYJIEHTOB OCYLIECTBISETCS B paMKaX 3aBEpILUCHUs
M3YYEHHUS TUCHUIUIMHBI U MO3BOJIAET OMPENCIUTh KaueCTBO YCBOEHHUS M3YyYEHHOI'O MaTepHaa,
IperonaraeT KOHTPOJIb U YIpaBJI€HUE MPOLECCOM NMPUOOPETEHUS CTYIEHTaMU HEO0OXOAMMBIX
3HaHWW, yMEHUS M HaBblkoB, ompeaenseMbix 1o PI'OC BO 1o coOTBETCTBYOIIEMY
HaIpaBJICHUIO TOATOTOBKU B KQUECTBE PE3yJIbTATOB OCBOECHUS YU€OHON AUCIUITUHBI.
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OneHouHbIe CpeACTBA [UIsi WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU
3JI0POBBSI BEIOMPAIOTCS C YUETOM MX UHIWBUAYAIBHBIX IICUXO(MU3NICCKAX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS ITPEOCTABIISCTCS IOTIOJIHUTEIILHOE BPEMsI JJIsl TIOJATOTOBKY OTBETA Ha 3K3aMCHE;

— MPU MPOBEICHUU MPOIEYPhI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS HHBAIUIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHUYECKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSIMU;

— TIpU HEOOXOAUMOCTH JIJIsl 00YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U UWHBAJIWIOB IIpOLEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS M0 AWCIMIUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouienypa oleHUBaHUs Pe3yIbTATOB OOYYECHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPElOoCTaBICHUE
uHpopManuu B QopMmax, aJanTUPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

4.1 OnleHOYHBbIE CPEACTBA JIsl TEKYIEr0 KOHTPOJISI YCIIeBAeMOCTH

4.1.1. Bonpocbl KOHTPOJIBLHOIO OINPOCA B pPaMKax 3aHATHI JEKIMOHHOIO H
CEMHHAPCKOIo THNA

Koumponshvle 6onpocet no memam. Beedenue 6 oucyuniuny. Cucmema aHaiumuyeckor
mamemamuxu - Maple

1. CucTteMbl KOMIOBIOTEPHOW MaTeMaTHKH U UX KJIacCUPUKAIMSL.

2. [TpuknagHbIe TPOTPAMMBI M TAKETHI TIPUKIIATHBIX TPOTPAMM.

3. Hctopus pa3BUTHS CUCTEM KOMITBIOTEPHOIN MaTEeMaTHKU.

4. [ToHATHE TPOTPaMMHOTO CPEICTBA M TPOTPAMMHOTO MPOIYKTA.

S. Knaccugukaius 1 cocraBHbIE YaCTH MAKETOB MPUKJIIAJHBIX MPOTPaMM.
6. MonynbHbII NpUHIUI GOPMUPOBAHUS NTAKETA.

7. DyHKIUY OT/IENbHBIX MOAYJIEH MaKeTa.

8. Monens npeaAMEeTHOM 00J1aCTH aKETOB MPUKJIAJAHBIX TPOTPAMM.

9. WuTepdeiic makeToB MPUKIAJAHBIX IPOTPAMM.

10.  IlpwHnmmel npoekTUpoBaHus HHTEpdeiica. Kpurepuu xopoimero quanora.
11.  OcobenHoCTH peann3aluy MakeToB MPUKIAAHBIX TPOTPAMM.

12. OYHKIMH yIPABISIOUINX U 00CITYKUBAIOIINX MOIYJIEH.

13.  OcHoBHble npaBuiia paboTsl B Maple.

14,  AnreGpamveckue mpeoOpa3zoBanus B Maple.

15.  Tpuronomerpuueckue npeodpazoBanus B Maple.

16.  AnreGpamveckue ypaBHEeHHUs B Maple.

17.  Tpuronomerpuueckue ypaBHeHus B Maple.

18.  HepasencrBa B Maple. KomrmiekcHble unca.

19.  Anamutnueckas reomeTpusi B Maple.
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20.  Jluneiinas anrebpa B Maple.

21.  Maremarnueckuii anaim3 B Maple.

22.  IloBepxnocTtHbIe HHTErpasbl B Maple.

23. Psine1 B Maple.

24.  JIuddepenunansupie ypaBHeHus B Maple.

25.  T'eomerpuueckue nmocrpoenus, cesizanasie ¢ O1Y B Maple.
26.  Jlunamuka mMaTepuaiabHOU Touku B Maple.

27.  Panel @ypre B Maple.

28.  Teopus BepositHOCTH B Maple.

29.  Maremarnueckas cTaTucTika B Maple.

30.  Aunrebpa noruxu B Maple.

31.  JluneiiHoe mporpammupoBaHue B Maple.

32.  Marpuunsie urpsl B Maple.

33. TpancnopTHas 3amaya B Maple.

34.  bamancoBsie Moenu B Maple.

35.  Tloroku B cetsix B Maple.

36.  CereBoe ianupoBanue B Maple.

37.  llemouwmciieHHOE TporpaMmupoBanue B Maple.

38.  3amaua Opnanra B Maple.

Koumponvhvie sonpocwt no memam: Mampuunas rabopamopusi MATLAB

OcHOBHBIE CBeICHUSI O MaTpu4HOU 1abopatopun MATLAB

JleticTBuTEIBbHBIC U KOMIUICKCHBIC unciia cucteMbl MATLAB.

KoHCcTaHTBI U CUCTEMHBIE IEPEMEHHBIE.

TekcroBble KOMMeHTapuu. IlepeMeHHble U IpUCBaUBaHUE UM 3HAYCHUM.

Omneparops! u pynkuuu cucreMmsl MATLAB.

Coo0mieHust 00 OMmMOKax ¥ UCIIPABJICHUE OIUOOK.

®opwmartsl yucen. opmupoBanue BeKTOpoB U Matpull. Omepanuu ¢ paboyeit 001acTbio
U TekcToM ceccuu. Jlepparmenrtanus padboueit oonactu. CoxpaneHue padboyeit 001acTu Ceccumu.
Benenue nueBHuka. 3arpyska pabodeit 061acTu ceccuu.

NoabkowhE

8. OO6mrast XxapakTepucTHKa MOJIb30BaTeNbeckoro nHTepdeiica. Onepanun ¢ Oydepom oOMeHa
9. [Tonsatue o daitnax-cuenapusax u ¢painax-pyakuusx. Marepdeiic rpapuyeckux okoH.
10. OcHoBbI rpaduueckoi BU3yanu3aluu Beraucienuii cucremsl MATLAB

11.  Iloctpoenue rpaduxos 2D.

12.  Tloctpoenwue rpadukos 3D.

13. OcHoBHbIe cpeacTBa anumanuu cucrembl MATLAB.
14. OOBEKTHI 1ECKPUNITOPHON IrpauKH.

15.  Tanepes TpexmepHOU rpapuku

16. Oneparops! u pynkuun cucreMsl MATLAB

17. @®yHK1MK BpeMeHHU U aathl cuctreMbl MATLAB.

18. CriennanbHble MAaTEMaTHYECKUE PYHKIIMH.

19. O®ysxuum ommbku. WuTerpanbHas mnokasatenbHas (QyHkiusa. ['amma-pyHKIus u ee
BapuaHThl. OpTOrOHALHBIE TIOJTMHOMBI JIexkaHpa.

20.  Omnepanuu ¢ BEKTOpaMy U MaTpULIAMHU

21.  BeuucieHHe HOPMBI W 4YHCET OOYCIOBICHHOCTH Marpuibl. Ompenenurtens W paHT
MaTpHIIBL.

22. OO6pamenue MaTpuil - GyHKIUH inv, pinv.

23.  Bpluucnenue cOOCTBEHHBIX 3HAUEHUH U CUHTYJISIPHBIX YHCEIl pa3peKeHHBIX MaTPUII.

24.  MHOrOMepHBIE MaCCHUBHI.

25.  MaccuBsl CTPYKTYD.

26.  MaccuBHI sSTYCEK.

27.  DnemeHTapHble cpencTBa pemenus CJIY.
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28.  Meronx CONPSKEHHBIX I'PAJUEHTOB.

29.  KpasumuHUMU3AIMsA HEBA3KH - QYHKIIUS qmr.

30.  Brruucnenue Hyneil GyHKIUN OJAHOM TEPEeMEHHOM.

31.  Munaumuzanus GyHKIIUHA HECKOJIbKUX MEPEMEHHBIX.

32.  Anmpoxcumarus B cucteme MATLAB

33.  Brruucnenue rpagueHTa GyHKIIHH.

34.  YucieHHOE HHTETPUPOBAHHUE.

35.  Pabora c nmonuHOMamu.

36.  Pemenue 0ObIKHOBEHHBIX AU (HEepeHIUATBHBIX YPaBHEHHH.

37.  Ilaxker Partial Differential Equations Toolbox.

38.  Craructuyeckas o0pabOTKa JaHHBIX.

39.  HaxoxkeHue MaKCUMaJbHOTO U MUHHUMAJILHOTO 3JIEMEHTOB MacCHBA.

40. Haxoxnenue cpeiHuX, CpEIMHHBIX 3HAUYEHU MACCUBA U CTaHAAPTHBIX OTKIOHEHUH.
41.  OyHKUUU COPTUPOBKH JIEMEHTOB MacCHBa.

42.  Brruucnenue ko3¢ UIMEHTOB KOppeauru. Berurcienne MaTpyiibl KOBapHUaIuy.
43.  BpluucieHHE IUJIOMAAM TOJWIOHA. AHalIW3 TONMAJaHUS TOYEK BHYTPb IOJHIOHA.

ITocTpoenne nuarpamMmmsl BopoHoro.
44.  TlpeobpazoBanusi Oypoe.

45. OyHKIIUM OJHOMEPHOTO M MHOTOMEPHOTO TPSMOTO M OOpaTHOTO mpeoOpa3oBaHUA
Dypse.

46. Caeptka u auckperHas ¢puibTpanus. OyHKIMS CBEPTKU U oOpaTHas el QyHKIUS

47.  VnaTeprnonauus v anmpoOKCUMAIUs JaHHBIX.

48.  TlonmuHOMHAIBHAS PErpeccusi.

49.  Hntepnonsauusa kyomdeckum crutaiiHoMm. CrutaifHOBass MHTEPHOJANMS B rpaduueckom
OKHE.

50. DOpMHUTOBass MHOTOMHTEpBaJIbHAsI UHTepHosAuus. CpaBHEHUE CILIAHHOBOM UM 3PMHUTOBOM
MUHTEPIIOJISILINN.

51. OcHoBHBIE cpencTBa nporpammupoBanus cucrembl MATLAB.

52. OcHoBHbIe TUIBI JaHHBIX cucTeMbl MATLAB.

53. Bunel nporpammupoBanus cucreMsl MATLAB.

54.  ]IBOMCTBEHHOCTH OnepaTopoB, koMaHA U pyHkuuit cuctembl MATLAB.

55.  M-aiinsl cuenapueB u GpyHkiuit cuctemsl MATLAB.

56.  Crpykrypa u cBolicTBa (aiinos crieHapueB cucreMbl MATLAB.

57.  Craryc nepeMeHHbIX B PYHKIUAX.

58. Crpykrypa M-daitna-gpyakuun cuctembl MATLAB. Craryc mepeMeHHBIX W KOMaHaa
global.

59.  OyHKIUM ¢ IEPEMEHHBIM YUCIOM apryMeHTOB. DyHKIMH MOJICUYeTa YUCIIa apryMEHTOB.
[Tepemennsle varargin u varargout.

60.  Coznanue P-xooB.

61. VYipasusromue CTpyKTyphl. J{nanorosslil BBOA. Y CIIOBHBIN OIIEpaTOP.

62.  Hwxel Tama for...end. [ukier Tuna while...end.

63.  Koncrpykuus nepexmouatens. Konctpykuus try...catch...end.

64. IlonsaTue 006 00BEKTHO-OPUEHTHPOBAHHOM MTPOTPAMMHUPOBAHUH.

65. Cos3manue kiacca wiM oObekta. IIpoBepka NpUHAIIEKHOCTH OO0BEKTa K 3aJaHHOMY
KJIaccy.

66.  Simulink MATLAB.

Hepe'-teHb KOMl’lemeHl{ulZ, npoeepsaemvlx OyeHO4YHbIM cpedcmeom:

[1K-2 3naem OCHOBHBIC TOHSATHS CHCTEM KOMITBIOTEPHOW MaTEMAaTHUKH; TPOBOIHUTH IO
Hay4YHBIM DPYKOBOJICTBOM HCCJIEAOBAHME HA OCHOBE CHCTEM KOMIIBIOTEPHOM MAaTeMaTHKH B
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KOHKPETHOU 00acTu mpoheCCUOHATBLHOU e TEIIbHOCTH.
IIK-7 3naem coBpemeHHBIE MH(POPMALMOHHBIE TEXHOJOTHH W MPOTPaMMHBIE CpPEICTBA

CHCTEM KOMHBIOTCpHOﬁ Mar€éMaTuku, B TOM 4YHCIC OTCYECCTBCHHOI'O IIPOU3BOACTBA, IIpHU
PEIICHUHA 3aa4 HpO(l)eCCHOHaHBHOfI JCATCIIbHOCTH.

Kpurepuu onenku:

«HEYIOBJICTBOPUTEIBLHO» — €CIIM CTYACHT HE 3HAeT 3HAYMTEIIPHOW YacTH Marepuaia
M3y4aeMO# TEMBI, JJOMYCKAeT CYIIECTBEHHBIC OMIMOKH, ¢ OOJNBIIUMU 3aTPyTHEHUSIMU OTBEYACT
110 33JJaHHOMY BOITPOCY TEMBI;

«YIOBIIETBOPUTEIIEHO» — CTYICHT JEMOHCTPUPYET (PparMeHTApHBIC MPEICTABICHHS O
COJICpP’)KaHUU M3y4aeMOW TEMbI, YCBOWJI TOJIHKO OCHOBHON MarepHall, HO HE 3HAeT OTACIbHBIX
JIeTajei, JOIMyCKaeT HETOYHOCTH, HEIOCTATOYHO MpaBWIbHBIE (OPMYIMPOBKH, HAPYIIAET
MOCIIEI0BATEIPHOCTh B U3JI0KEHUH MPOTPAMMHOI0 MaTeprana,

«XOpOIIO» — CTYJICHT JEMOHCTPHUPYET OOIIMEe 3HAHHUS MO TeME CEMUHapa, TBEPJIO 3HAET
MaTepuan Mo TeMe, 'PaMOTHO M MO CYHIECTBY HU3JIaraeT €ro, He JOMYCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC, MOXKET IMPABHIIBHO MTPUMEHSATH TEOPETUUECKHE ITOJI0KCHHUS;

«OTJIMYHO» — CTYIEHT JIEMOHCTPUPYET TIYOOKHE M MPOYHBIC CHCTEMHBIC 3HAHHS I10
M3y4aeMoil TeMe, UCUEePIIbIBAIOIIIE, [TOCIIE0BATEIbHO, TPAMOTHO U JOTHYECKH CTPOWHO U3J1araeT
OTBET, HE 3aTPYAHSCTCS C OTBETOM IPH BHUJIOM3MEHEHHUU BOIPOCA, YMEET CaMOCTOSTEIHHO
000011aTh ¥ U3JIaraTh MaTepHa, He JOMyCKas OINOOK.

4.1.2. KoHTpoJibHbIE U JIA00paTOPHBIEe PA0OTHI 10 YUEeOHOI JUCIUIIHHE
JladopaTopnasi padora Ne 1

3amganue 1)  HMcrounuk mocrosHHOro Bo3zehcTBus Constant (mpumepsi)

3amanue 2)  McTOYHHMK CHHYCOMIAIBHOTO curaaia Sine Wave

Bamganue 3)  VICTOYHMK JHMHEHHO M3MEHSIOMIETOCS BO3eHCTBHs Ramp

3amanue 4) ['eHeparop CTyIeHUYATOro cUrHaiga Step

3amanue 5)  I'eneparop curnanos Signal Generator

3aganue 6)  VICTOYHUMK Cy4aifHOrO CUTHAJIA C PABHOMEPHBIM pacIpe/ieiIeHuEM
Uniform Random Number

3amganue 7)  VICTOYHUMK CIy4aifHOrO CMTHAJIa ¢ HOPMAaIbHBIM pacrpesencauemM Random
Number

3amanue 8)  Mcrounuk ummynscHoOro curHaina Pulse Generator

3amanne 9)  ['enepatop nuHeiHO-u3MeHstoIeics yactotl Chirp Generator

3ananwue 10)
3amganue 11)
3ananue 12)
3amganue 13)
3amganue 14)

I'eneparop Oenoro mryma Band-Limited White Noice

Hcrounuk Bpemennoro curnana Clock

Hudposoit ucrounuk Bpemenu Digital Clock

biok cuuthiBanus naHHbIX U3 (aitna From File

bnox cunThiBaHMs 1aHHBIX U3 pabouero nmpoctpancrtsa From Workspace

3amanue 15)
3ananue 16)
3ananue 17)
3ananue 18)

3ananue 1)
3ananue 2)
3aganwue 3)
3ananue 4)
3amanwue 5)
3ananue 6)
3amanwue 7)

bnok curnana nynesoro yposus Ground
biok nepuoandeckoro curnana Repeating Sequence
biiox BxogHoro nopra Inport
Ocmumnorpad Scope

JlabopaTopnas paGora Ne 2
Ocmumnorpad Floating Scope
I'padonioctpoutens XY Graph
Hudposoii qucmieit Display
bnok ocranoBku mozaenupoBanus Stop Simulation
bnox coxpanenus nanubix B (aiine To File
bnok coxpanenus naHHbix B paboueit oonactu To Workspace
Konneroit mpuemnank Terminator
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3ananue 8)

3ananue 9)

3amanue 10)
3aganue 11)
3ananue 12)
3apanue 13)
3ananue 14)
3anpanue 15)
3amanue 16)
3apanue 17)
3amanue 18)

3apanue 1)
3ananue 2)
3anganue 3)
3ananue 4)
3amanue 5)
3ananue 6)
3anganue 7)
3ananue 8)
3ananue 9)
3ananue 10)
3aganue 11)
3ananue 12)
3aganue 13)
3ananue 14)
3aganue 15)
3ananue 16)
3anpanue 17)
3ananue 18)

3amganue 1)
3ananue 2)
3amanue 3)
3ananue 4)
3amganue 5)
3ananue 6)
3aganmue 7)

Function

3ananue 8)
3ananue 9)
3ananue 10)

3ananue 11)

Angle to Complex

3ananue 12)

MinMax

3ananue 13)

biok Beixoanoro nopra Outport

brok Bermciienns mpousBoHOM Derivative
WuTerpupyrommii 6510k Integrator

bsiok Memory

bnok ¢ukcupoBanHoii 3aaepxku curnana Transport Delay
biiok ynpasisiemoit 3anepxku curaana Variable Transport Delay
bnok nepenarounoii pynkun Transfer Fen

bnok nepenarounoi Gpyukiuu Zero-Pole

brok Monenu nuHammudeckoro oobsekra State-Space

biiok enuanuno# nuckpetHoi 3aaepxku Unit Delay

broxk skcrpanonsitopa HyneBoro nopsiika Zero-Order Hold

JladbopaTopHas padora Ne 3
biok skcrpamnonstopa nepsoro nmopsaka First-Order Hold
brnok puckperHoro unterparopa Discrete-Time Integrator
Huckpernas nepenatounas ¢pynkius Discrete Transfer Fen
brox auckperHoit nepenarounoii pynkuuu Discrete Zero-Pole
biok nuckpernoro ¢unbtpa Discrete Filter
brok Monenu muHamudeckoro oowsekta Discrete State-Space
bnok orpannuenus Saturation
brnok ¢ 30H0# HewyBcTBUTENBHOCTH Dead Zone
Peneitnbiii 610k Relay
biiok orpaHnueHNs CKOPOCTH M3MEHEHus curHana Rate Limiter
brok kBanToBaHus 1o ypoBHI0 Quantizer
brnok cyxoro u Bszkoro tpeanst Coulomb and Viscous Friction
biok modTa Backlash
bnok nepekiovarens Switch
brokx mHOTOBXOAOBOTO NepekitouaTens Multiport Switch
bnox pyunoro nepekitouatens Manual Switch
brox Beruucnenus moaynst Abs
Bbrnok Berancienust cymmsr Sum

JlaGopaTopHas paGora Ne 4
bnok ymHoxxenus Product
biiok onpenenenus 3Haka curHaia Sign
Yeunurenu Gain u Matrix Gain
[TonzynkoBslit perymnsitop Slider Gain
bnok ckansipHoro ymHoxxenust Dot Product
bnox Beuncnenus marematuueckux ¢ynkiuii Math Function
bnok BbruncieHus: TpuroHoMeTpuueckux GyHkuui Trigonometric

biiok BbIY. 1€WCTBUTENBHOM U (MJIM) MHUMOW YaCTH KOMIUJIEKCHOTO YHCIIa

Complex to Real-Imag

biok BeUHCIEHUS MOAYJIA U (I/IJ'II/I) aprymMcHa KOMIIJICKCHOI'O YHUCiia

Complex to Magnitude-Angle

b0k BBIY. KOMILIEKCHOT'O YMCJIa IO €ro ASHMCTBUTSIbHOM 1 MHUMOM YaCTH

Real-Imag to Complex

Bok BbIU. KOMIJIEKCHOTO YHCTIa 110 €r0 MOIYJI0 U apryMeHTy Magnitude-
biiok onpenenenrss MUHUMAJIBHOTO WJIM MaKCUMaJIbHOTO 3HAYEHUS

bnok okpyranenus unciaoBoro 3HaueHus Rounding Function
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3ananue 14)
3apanue 15)
3amanue 16)
3anpanue 17)
3amanue 18)

3apanue 1)
3ananue 2)
3apanue 3)
3ananue 4)
3apanue 5)
3ananue 6)
3apanue 7)
3amanue 8)
3amganue 9)
3ananue 10)
3aganue 11)
3ananue 12)
3aganue 13)
3ananue 14)
3aganue 15)
3ananue 16)
3aganue 17)
3ananue 18)

Crossing

3ananue 1)
3ananue 2)
3amanue 3)
3ananue 4)
3amanue 5)
3ananue 6)
3aganmue 7)
3ananue 8)
3amganue 9)
3ananwue 10)
3amganue 11)
3amganue 12)
3amanue 13)
3amganue 14)

PreLook-Up

3anpanue 15)

Subsystem

3ananue 16)
3ananue 17)
3ananue 18)

Triggered Subsystem

3amanue 1)
3ananue 2)
3ananue 3)

bnok Beruncnenus onepanuu otTHomeHus Relational Operator
brok nornueckux onepanuii Logical Operation

brok moOuToBBIX orndeckux oneparuii Birwise Logical Operator
biiok kombunatopHoii moruku Gombinatorical Logic

bnok anrebpanueckoro koHTypa Algebraic Constraint

JlabopaTopHas padora Ne 5
MynpTHIuiekcop (cmecurtens) Mux
Hemynprumiekcop (pazaenurens) Demux
biok mmuHOTO hopmupoBarens Bus Creator
brok mmuHOTO cenexropa Bus Selector
biok cenexropa Selector
bnok nprcBoeHHst HOBBIX 3HAYCHUH 3JIeMEHTaM MaccuBa Assignment
biiok o0bennHEeHMS CUTHAIIOB Merge
bnok o6wenunenus curnanoB B marpuily Matrix Concatenation
bnok nepenauu curnana Goto
biok nmpuema curnaina From
bnok npusnaka Bugumoctu curnaia Goto Tag Visibility
bnox co3nanus obueit obnactu namstu Data Store Memory
brnok 3anucu gaHHbIX B 0011y10 061acTh mamsitu Data Store Write
bnok cunThiBaHMs AaHHBIX U3 00mIel obmactu mamsatu Data Store Read
bnox npeobpazoBanus Tuna curnana Data Type Conversion
bnok npeobpa3oBanus pazmepHocTu curnana Reshape
biiok onpenenenus pasmepHoctu curHana Width
bnok onpenenenns MOMeHTa MepecedeHus oporoBoro 3HaueHus Hit

JlabopaTopnas paGora Ne 6
bnok ycraHOoBKM HaYambHOTO 3Ha4eHus curHana [C
bnox npoBepku curnana Signal Specification
JlaTumk cBOMCTB curHana Probe
bnok, 3anaromuii koauuecTBo urepanuii Function-Call Generator
WNndopmannonssiit 6ok Model Info
bnox 3ananus pynkuuu Fen
brok 3aganus pynkunu MATLAB Fen
brok 3aganus crenennoro mHorowieHa Polynomial
brok onHOMepHoii Tabauisr Look-Up Table
brok nBymepHoii Tabmuisl Look-Up Table(2D)
biox maoromeproii Tabmuie Look-Up Table (n-D)
brok Tabmuie ¢ npsmeiM goctyrnom Direct Loop-Up Table (n-D)
Biok paboTtel ¢ uaaekcamu PreLook-Up Index Search
brox uatepnossinuy tTadbaumuHoit Gynkuuu Interpolation (n-D) using

BupryanbHas 1 MOHOJIMTHAS NoJACUCTEMbI Subsystem u Atomic

VYnpasnsemas ypoBHeM curnaia nojacucrema Enabled Subsystem
VYnpasisemas GppoHTOM curHaia nojacucrema Triggered Subsystem
VYnpasnsemas ypoBHEM U ppoHTOM curHaia noacucrema Enabled and

JlabopaTopnas padora Ne 7
bnok ycnoBHoro onepatopa If
bnox nepexmtouatens Switch Case
VYnpasisiemas o yciaoBuUIo nojcucreMa Action Subsystem
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3amanue 4)  Ympasnsiemas noacucreMa For Iterator Subsystem
Bamanue 5)  Ympasmsemas moacucrema While Iterator Subsystem
3amanue 6) Koudurypupyemas noacucrema Configurable Subsystem

KoHTpoJIbHBIE 3a1aHUS

. Pemmenwne 3aiay maremaTudeckoro ananmsa B cucremax Maple u Matlab.
. AHanmu3 QyHKIMI ¥ TOJIMHOMOB B cucteMax Maple u Matlab.

. CuMBoIIbHBIE (aHAIMTHYECKHUE) onepanuu B cuctemax Maple u Matlab

. IByx- u TpexmepHas rpaduka B cucremax Maple u Matlab

. Pemmenune nuddepennmanbapx ypaBHeHuH B cuctemax Maple u Matlab
. MaTerpamus Maple ¢ MATLAB

. Pemienue 3amad nmuHeitHON onTUMH3anuu B cuctemax Maple u Matlab

. [ImanumMeTpus u ctepeoMeTpus B cucreMax Maple u Matlab

9. ®ynkun Teopun rpados B cucreMax Maple u Matlab

10. Cratuctuueckue pacdeTsl B cuctreMax Maple u Matlab

11. MonenupoBanue pusmueckux siBjIeHUi B cuctemax Maple u Matlab
12. Pemienue ypasHenust HaBoe-Ctokca B cuctemax Maple u Matlab

13. MapkoBcKHe CHCTEMBI MACCOBOTO OOCTYKUBaHUs B cucTteMax Maple u Matlab
14. ®dunaHcoBbIe onepaluu B cucteMax Maple u Matlab

0N LN kW~

[1IK-2 3naem OCHOBHBIE MOHATHUS CUCTEM KOMIBIOTEPHONW MaT€MaTHKHU; MPOBOAUTH IO
HAay4YHBIM PYKOBOJICTBOM HCCJIEOBAaHHME HAa OCHOBE CHUCTEM KOMIIBIOTEPHOM MAaTeMaTHKUA B
KOHKpETHOH 00JacTu mpohecCHOHATBLHOM NeSTEIbHOCTH.

OIIK-2 3naem coBpeMeHHbIE WH(POPMAIMOHHBIE TEXHOJIOTHH U MPOTPaMMHBIE CPEICTBA
CHCTEM KOMIIBIOTEPHOH MAaTeMaTWKH, B TOM 4YHCJE OTEYECTBEHHOTO IPOHM3BOJICTBA, IPH
peluIeHuy 3aa4 npopeCcCUuOHAIBLHOMN JIESITETbHOCTH

Kpumepuu oyenusanus konmponvuvix pabom:

«HEY/IOBJIETBOPUTENbHO» — 1-5 6Oanna — WCHBITBIBAET TPYAHOCTH NPUMEHEHUS
TEOPETUYECKUX 3HAHUN K pEIIeHUI0 MPAKTUYECKUX 3aJay; JOMyCKaeT NPUHIMIIHAIbHBIE
OIIMOKY B BHITIOJIHEHUH 33 JaHHA;

«yIlOBJIETBOPUTENBHO» — 610 Oan106 — npuMeHsIeT TeOpeTUUECKUE 3HAHUS K PEIICHUI0
3aJjaHiii B KOHTPOJIBHOM 3a/1a4e; CIPABIISIETCS C BHIMOJHEHUEM THITOBBIX NMPAKTHUYECKUX 3a/1ad
110 U3BECTHBIM AJITOPUTMaM, MpaBUIIaM, METOIaM;

«xopomo» — 10-25 6an106 — MpaBUIBLHO MPUMEHSET TCOPETHUSCKHUE 3HAHUS K PEIICHHUIO
3aJaHUii B KOHTPOJIBHOM 3ajjaue; BBINOJHIET THUIIOBbIE NPAKTHUECKUE 3aJaHUsl HAa OCHOBE
QJICKBaTHBIX METOJIOB, CIOCOOOB, TPHUEMOB, pEIIAeT 3aJaHUsl TIOBBIIICHHON CIOXHOCTH,
JIOMyCKaeT He3HAYUTEIbHbIE OTKIOHEHHMS;

«otmuaHo» — 16-20 6ani06 — TBOpPUECKH TNPUMEHSET 3HAHUS TEOPUU K PEIICHHIO
3aJaHUii B KOHTPOJBbHOHM 3ajaue, HAXOJUT ONTHUMAJIbHBIE PEHICHUS JJs BBIIOJIHEHUS
NPaKTUYECKOTO 3a/laHusl; CBOOOIHO BBIMOJHSAET THIOBBIC MPAKTUYECKHE 3a/aHUs HAa OCHOBE
a/IeKBaTHBIX METOJIOB, CITIOCOOOB, MPUEMOB; PEIIAET 3aaHNUs MOBBIIIEHHON CIOKHOCTH, HAXOAUT
HECTaHAAPTHBIC PEIICHHSI B TPOOJIEMHBIX CUTYAIIHSX.

4.1.6. BeinmosiHeHHe J1aG0PATOPHBIX PadoT MO BCeM TeMaM
VYka3zaHus K BBIITOJHEHUIO J1a00paTOPHBIX pabOT MPEICTaBICHO B PUIOKEHUH.
Ilepeuens komnemenyuii (vacmu KoMnemeHyuu), NPOBePseMuiX OYEHOUHIM CPEOCMBOM.

[IK-2 3naem OCHOBHBIC TOHSATHS CUCTEM KOMIBIOTEPHONW MaT€MaTHKU; MPOBOAUTH IO/
Hay4YHbIM PYKOBOJICTBOM HCCJIEJIOBAHHME HAa OCHOBE CHUCTEM KOMIIBIOTEPHOM MaTeMaTHKU B
KOHKPETHOU 00J1acTH TPO(PeCCHOHATbHOMN e TEIHPHOCTH.
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OIIK-2 3naem coBpeMeHHBbIC HHPOPMAIMOHHBIE TEXHOJIOTHU U MPOTPAMMHBIE CPEJICTBA

CUCTEM KOMIBIOTEPHON MaTeMaTWKH, B TOM 4YHCJIE OTEYECTBEHHOTO ITPOM3BOJCTBA, MpHU
peneHny 3aa4 Npo(ecCHOHATBHOMN NesITETbHOCTH

Ne
n/n

Ouenka
Kpurepuu onenuBanust 1a00paTopHON pabOTHI 3a4er /
He3a4yeT

Penrens! Bce 3aa4u WU BBIIIOJIHEHBI BCC 3adaHUA

Co3pnan unredeiic

[TocTpoensl rpaguKy U HOBEPXHOCTH

HwiNE

Co3naH OTYeT 0 MPOACIAaHHON paboTe

Ka;lea;l na6opaTopHa;I pa60Ta CUMTAETCS BBIIOIHEHHOM — «3aydTcHa», €CJIH BBIIIOJIHCHBI

3/4 npennoKEeHHBIX ITYHKTOB.

CoNoOA~WNE

NNRPRREPRERRERRRERE
PO OWoOoO~NOOIDdWDNEO

4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHUs MPOMEKYTOUYHOM aTTecTallun
Bonpocsl 1J151 NOATOTOBKH K IK3aMeHY

HpHMCpHBIfI IEPpCUCHb BOIIPOCOB HA 3a4YCT 110 JUCHUILIIMHC
(IIK-2, OIIK-2)

CucreMbl KOMITBIOTEPHOM MaTEMATHKU M UX KJIaccuUKaIus.

CuctemMbl KOMITBIOTEPHOM MAaTEMAaTHUKUA U MAKEThl IPUKIIATHBIX TPOTPaAMM.
Hcropus pa3BUTHS CUCTEM KOMIIBIOTEPHON MaTeMaTUKU .

JluneitHas anreOpa u aHaIMTHYECKas reomeTpusi B Maple.
Maremarnueckuii ananu3 B Maple. [loBepxHocTHBIe HHTErpaibl B Maple.
Psnet 8 Maple. luddepenunansusie ypasHerus B Maple.
I'eomeTpuueckue noctpoenus, cesizanubie ¢ OY B Maple.

JlnHamuKa MaTepuabHON TOYkH B Maple.

Psaner @ypre B Maple.

. Teopus BepoatHocTH B Maple. MatemaTnueckast cratuctika B Maple.

. Anre6pa noruku B Maple.

. Jluneitnoe nporpammupoBanue B Maple.

. Matpuunsie urpst B Maple.

. TpancnioptHas 3ana4ya B Maple. banancossie Mozenu B Maple.

. ITotroku B cersix B Maple. CereBoe mianupoBanue B Maple.

. llenouncnennoe nmporpammupoBanue B Maple. 3agaua Dpnanra B Maple.
. OCHOBHBIE CBe/IeHUs 0 MaTpuyHOH aboparopunt MATLAB

. Onieparops! 1 pyHkiuu cuctemsl MATLAB.

. OcHOBBI paduueckoil Bu3yanuzanuu Berauciaenuit cuctemsl MATLAB

. Oneparopsl U pyHkuuu cuctemsl MATLAB

. ®ynkuuu Bpemenu u aarsl cuctemsl MATLAB.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

CrnenmanbpHbIe MaTEeMaTHYECKUE (PYHKITUH.

Onepanuu ¢ BEKTOpaMu U MaTpuLiaMu

MHoromepHbie MacCUBBI. MacCuBBI CTPYKTYp. MacCHBEI slUEEK.
OnemenTtapHble cpeacTsa pemenus CIIY.

Arnnpokcumanums B cucteme MATLAB

Perienue 0ObIKHOBEHHBIX U (HepeHIHATBHBIX YpaBHEHHH.
[Maxer Partial Differential Equations Toolbox MATLAB.
Cratuctuueckas oopadbotka nanasix MATLAB.

OcHoBHbI€ cpezcTBa nporpammupoBanus cucreMbl MATLAB.
OcHoBHble TUIIBI 1aHHBIX cucTeMbl MATLAB.

Bunel nporpammupoBanus cucreMsl MATLAB.
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33. M-¢aiinbl cuenapueB u pynkuuii cucremsl MATLAB.

34. Yupasnsromnue cTpykTypsl. Jlramorossiii BBo. Y ciioBHbBIN oniepatop B MATLAB
35. Simulink MATLAB.

36. Monenuposanue B cpeae Comsol Multiphysics.

37. Bosmoxaoctu COMSOL Multiphysics.

38. Dranel mogenupoBanus B cpeae COMSOL Multiphysics.

39. MozaenupoBaHue THAPOANHAMHKH.

40. MoaenupoBaH#e MaccoliepeHoca.

41. Maremaruyeckue nHTepQeiicsl ypaBHeHU ¢ yacTHbIMU npousBoanbiMu PDE Interfaces.
42. OgHoMepHas MOJIellb CTAI[MOHAPHOT'0 MAcCONepeHoca OMHAPHOTO 3JIEKTPOIIUTA.
43. MoaenupoBaHue 3JIEKTPOMEMOPAHHBIX MPOLIECCOB.

44, PazpaboTtka npwioxxeHuit B cpene Comsol Multiphysics.

MeTtoanyecKkue peKOMEHAAUMH K cAa4e 3a4eTa M KPUTepUH OLeHKHU 0TBeTa

[TpomerxyTouHasi arTecTanus TPAIUIIMOHHO CIYXKaT OCHOBHBIM CPEJCTBOM 0OecreueHus
B yuyeOHOM TMpolecce «OoOpaTHOW CBsA3M» MEXAYy IHpenojaBareieM M oOydarommmcs,
HEOOXOAMMOM JUIsl CTUMYJIMPOBAHUS PabOTHI 00YYAIOIIUXCSA M COBEPIICHCTBOBAHUS METOIMKHU
HpenoiaBaHusl yueOHbIX AUCLUIUINH.

HtoroBoit (popmoit KOHTpOJISE CPOPMHPOBAHHOCTH KOMITETCHIIMH, OOYdYaIOUIMXCS TI0
mucuuIuinHe «CHCTeMbl KOMIIBIOTEPHONM MaTeMaTHKu» sBiseTcs 3aueT. CTyaeHThl 00s3aHbI
CIaTh 3a4eT B COOTBETCTBUHM C PACIIUCAHUEM U YUEOHBIM IJIAHOM.

3a4er Mo AUCUUILIMHE NpeciieAyeT Lelb OLEeHUTh paboTy CTYAEHTA 3a Kypc, IOJIyuyeHHe
TEOPETUYECKUX 3HAHWUH, MX MPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBIIUICHHUS, NMPUOOpETEHHE
HaBBIKOB CaMOCTOSATENbHON palbOThl, YMEHHE NPUMEHATH IOJIyYECHHbIE 3HAHUS Ul pEIICHUsS
NPAaKTUYECKHUX 33]a4 U SIBISIETCS (POPMON KOHTPOJISI YCBOSHHSI CTYIGHTOM Y4eOHOH MPOrpaMMbl
1O JUCLUIUIMHE, BBIIOJIHEHUS IPAKTHUECKUX, KOHTPOJIbHBIX, peepaTUBHbBIX Pa0OT.

dopma npoBesieHus 3a4eTa: YCTHO.

Pe3ynprar cpaum 3auera mo HPOCITYLIAHHOMY KypCy JOJDKEH OLIEHHMBAThCSl KAaK HMTOT
JESITEIbBHOCTH CTY/IEHTa B CEMECTpe, a MMEHHO — IO IOCEIIaeMOCTH JIEKUUH, pe3ylbTaraM
paboThI Ha JIEKIIMOHHBIX U MPAKTUUYECKUX 3aHATUAX, IPOXOKICHUS TECTOBBIX 3a/laHHUM, pelIeHUs
pacueTHO-rpapUuUecKux 3aJaHuM W 3a/ay, BBINOJHEHUS KOHTPOJUPYEMOW CaMOCTOSATEIbHON
paboThI.

CryneHThl, MNpOILEIIINEe BCE BUABl HCIBITAHUNA, MPEAYCMOTPEHHBIX OLIEHOYHBIMU
CPEACTBaMHU MOJOXKHUTEIBHO (T.€. MO KaXIOMY BHJYy OLEHOYHBIX CPEJICTB ObUIM MOJTY4YEHbI
OLICHKH «yJIOBJIETBOPUTEIBHO», W(UIH) «XOPOUIO», HW(WIH) «OTJIMYHO») BBICTABISAETCS
«3a4TEHOY.

[Tpu sToM nmomyckaeTcsi Ha ouHOM (hopme oOyueHus mpomnyck He 6omee 20% 3aHsATHH, C
00s13aTeNIbHOM 0TPabOTKOMN MPOIMYIIEHHBIX CEMHUHAPOB.

CTyneHThl, y KOTOPhIX KOJIMYECTBO MPOIYCKOB, MPEBHIIIAET YCTAHOBJIECHHYIO HOPMY, HE
BBINOJIHUBIINE BCE BHJBI pabOT M HEYJIOBIETBOPUTEIbHO pabOTaBIIME B TEUEHHE CEMECTpa,
IPOXOJAT coOeceloBaHUE C MPENOJaBaTesIeM, B BUJIE YCTHOTO OTBETA Ha OJUH TEOPETUUYECKUI
BOIIPOC U pEIIeHUs OHOTO pacueTHO-TpaduyecKoro 3agaHusl.

[IpenogaBaTento mpenocTaBiseTcs MpPaBO 3adaBaTb CTYAEHTaM JOMOJHUTEIbHBIC
BOIIPOCHI 110 BCel yueOHOH MporpaMMme TUCIUITIIHB.

Pe3ynbrar caaum 3aueTa 3aHOCUTCS MPETOAABATEIEM B BEIOMOCTh U 3aYETHYIO KHUXKKY.

Kpurepun oneHku 3auera.

OneHka «3a4TeHO» BBICTABISETCS CTYNEHTY, €CJIU JaH MOJHBIM pa3BEPHYTHIA OTBET Ha
TEOPETUYECKUIM BONPOC, JIOTHYECKH IPABWJIBHO MH3JI0KEHBl OTBETHl Ha JOINOJHUTEIbHBIC
BONPOCHI; TOKa3aJl yMEHHE CBOOOJHO BBIMOJHATH pacyeTHO-Tpaduyeckoe 3aJaHue,
IIPEyCMOTPEHHOE JTUCLUIUINHOM, CaMOCTOSITEIbHOCTh PELIEHUS 3aJaHus W IPUBOJUMBIX
CYXKICHHI; BCe pacdeThl CJellaHbl MPABHJIBHO; BBIBOJBI BBITEKAIOT M3 COAEp)KAHUS 3aJaHUS,
IpeUI0KEeHUs] 000CHOBAHBI, B M3JI0KEHHUH OTBETOB HET CYILIECTBEHHBIX HEIOCTATKOB.
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B 10 ke Bpemsi B 0TBETE MOT'YT IPUCYTCTBOBATh HE3HAUUTENbHbIE (PAKTUYECKHE OMINOKU
B U3JIOKEHUU MaTepHuaa.

OneHka «He 3auTEHO» BBICTABIISAETCS IPU HECOOTBETCTBUU OTBETA 33JJaHHOMY BOIIPOCY,
HAJIMYUU TPYOBbIX OMIMOOK, MCIIOJIB30BAaHUM NPU OTBETE HEHA/UIEKAIIUX MCTOUYHUKOB; CTYACHT
nokaszajl MmpoOenbl B 3HAHHMSIX OCHOBHOIO Y4eOHOrO MaTepualia, 3HAYMTENbHBIE MPOOENbl B
3HAHUAX TEOPETUYECKMX KOMIIOHEHTOB IIPOIPaMMbl; HEYMEHHE OPHUEHTHPOBATHCS B OCHOBHBIX
HAy4yHBIX TEOPHUSAX M KOHLEIIUAX, CBSI3aHHBIX C OCBAaMBAEMOW IUCLUIUIMHOM, HETOYHOE MX
onucaHue; ciaboe  BIaJEHUE  HAYyYHOH  TEPMUHOJOTMEH UM NpodecCHOHAIBHBIM
MHCTPYMEHTAPHEM; JOIMYCTWJ MPUHUWIHAIBHBIE OMMOKA B BBIMOJIHEHHH IPEIyCMOTPEHHOM
JUCLUIUINHON TPAKTUYECKOTO 3aJaHUs, W3JIOKEHHWE OTBETa Ha BOINPOCHI C CYHIECTBEHHBIMH
JMHTBUCTUYECKUMU U JIOTUYECKUMH OIIMOKaMH.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
AJI51 OCBOCHMS AU CHHMILTUHBI

5.1 OcHoBHast IMTEpaTypa:

1. Topuues, C.B. KomnbiorepHoe MonenupoBaHue (QHUIUYECKHX MPOILECCOB B MAaKeTe
MATLAB. 2-e uzn., ucnp./ [lopmmes C.B. - M. : WznarensctBo: Jlans, 2011 -736 c.
[Dnexrponnsii pecypc] - http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=650

2. JesxonoB, B.II. Maple 10/11/12/13/14 B marematuueckux pacuetax / B.II. JIpsikoHOB /
HUznarenscTBO "IMK ITpecc", 2011. - 800 C.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=3034

3. KomorpusoB, B.A. @yHkuMoHanbHas cpea NIporpaMMUpoOBaHus cucTeMbl MatLab

[DnekTpoHHBIN pecypc] : y4eOHO-METOAMYECKOE MOocoOue. — DIEKTPOH. JAaH. — M. :
TYCYP  (Tomckuii  rocylapCTBEHHBbIH  YHHUBEPCUTET  CHUCTEM  VIPaBICHUS |
PaTuO3IEKTPOHUKH ), 2012. — 75 c. — Pexum JOCTYTIA:

http://e.lanbook.com/books/element.php?pll_id=11172
5.2. lonotHUTeIbLHAS JIATEpPaTypa:

1. Tlopmue C. B. KommbloTepHoe MojeiavpoBaHue (U3NYECKUX IPOLECCOB B MaKeTe
MATLAB: yue6HOe mocobue ajsi cCTyAeHTOB BY30B - M. : 'opsuas nunus-Tenexkom, 2003. -
592 c.

2. JesxonoB B. I1. Maple 19 B matemaruke, ¢usuke u oopazoanmu - M. : COJIOH-IIpecc
2020. - 719 c.

3. Bbocrenc, J1.-O. Heliponnsie cetn U GUHAHCOBBIE PHIHKH. [IpHHSATHE pelIeHUi B TOPTOBBIX
onepauusx/ [1.-0. bacrenc, B.-M. Ban [len bepr, [I. Byn - M.: TBII, 1997. - 236¢.

4. EsmenoB B.II. HHrennexTyanbHble CHUCTEMBI yIIpaBieHus: YuyeOHoe mocobue. M.:
Kumxnusiii nom «JIMBPOKOMy, 2009. — 304 c.

5. Jleonenkos, A.B. Heuérkoe monenupoBanue B cpene MATLAB u fuzzyTECH / A.B.
JleonenkoB. — CI16.: BXB-Ilerepoypr, 2003. -736 c.

6. Uepnomyo A.H., [I3rwo6a [[.A. OO030p wmetonoB Hekpoynpasiaeaus // IIpoGieMbr
nporpammupoBanus. — 2011. — No 2. — C. 79-94.

7. IlroBGa, C.JI. [IpoektupoBanue neuetkux cucreM cpencrsamu MATLAB / C./1. lToB0a. -
M.: I'opsauas nunusa — Tenexom, 2007. — 288 c.

8. Xaiikun C. HelipoHHBIC ceTH: TOJHBIA Kypc, 2-¢ m3a.: [lep. ¢ anri. — M.: U3narenbckuit
oM «Buibsimcy, 2006.

9. Spymxuna H.I'., AdanackeBa T.B. HWHTemnekTyanbHBI aHadW3 BPEMEHHBIX PSJIOB:
Vuebnoe nocodue. Yabsguosck: Yal' TV, 2010. - 320 c.

10. backun U. U., Mamomun B. A., 3edupo H. C. MHorocnoiiHbie TEpCENTPOHB B
UCCIICIOBAaHUM 3aBUCUMOCTEH «CTPYKTYpa-CBOWCTBO» JUIsI OPraHMYECKUX COEIMHEHUH //
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Poccuiickuit xumuueckuit xypHan (XKypnanm Poccuiickoro XMMHUYECKOro oOIIEecTBa WM.
H.N.MengeneeBa). — 2006. — T. 50. — C. 86-96.

11. I'anbirun, A.H. Anroputmbl aBTOMaTHUecKOro (GopMupoBaHus 0asbl MpaBHil JJS CHCTEM
yIpaBJICHUS Ha HEYETKOM JIOTHKE: AMC. ... KaHa. TeX. Hayk / A.H. 'aneirun. — KpacHospck,
2004. - 120 c.

12. ExxoB, A.A. HelipOKOMITBIOTHHT W €ro MPUMEHEHUsI B SKOHOMHUKE B Om3Hece/ A.A. ExoB,
C.A. Olymckuil. - M.: MU®U, 1998. -216 c.

13.3ane, JI. IloHATHe NMHTBUCTHYECKON IEPEMEHHOW M €€ TNPUMEHEHHE K MPUHATHIO
npubimkeHHbIx pemenuii / JI. 3age. - M.: Mup, 1976. - 165c.

14. 3axapos, P.E. Pa3paboTka JOTMKO-TUHTBUCTHYCCKUX MOJEIEH YIPaBICHHUS W TMPUHATHS
pereHuii Ha 6a3e HEUETKOM JIOTHKH: JHUC. ... KaHIl. TeX. Hayk / P.E. 3axapos. - Bnagukaskas,
2004. - 168c.

15. VBanumeB, M.B. Pa3paboTka HEYETKOYMCIEHHOTO METOAAa NPOTHO3UPOBAHUA H
o0ecrieueHrs YCTOMYMBOCTH MPEANPUATHS B YCIOBUSIX HEONPEACNEHHOCTU: JIUC. ... KaHI.
9KOH. HayK / M.B. MBanumies. - M.: 2002. - 134c.

16. UnnapuonoB, A. B. Pa3paborka MmaTemaTuueckux MOJENCH U alrOpuTMOB MPHUHSITUA
pelIeH s Mo KPeIUTOBAHHUIO TPEANIPUITHN Masioro (cpeanero) On3Heca Ha OCHOBE armapara
TEOPUU HEUETKUX MHOXKECTB: JUC. ... KaHM. 9KOH. HayK / A. B. Unnapuonos. - Bnaaumup,
2006. - 231c.

17. Kimrouko, B. W. HeilipokomnbioTepHble cuctembl. ba3bl 3Hanwmii: yue6. mocodue / B. H.
Kirouko, B. B. Epmonenko. — Kpacuomap: KyoI'TY, 1999. - 100c.

18. Kobman, A. Beenenue B Teopuro HeueTkuXx MHOXecTB / A. Kopman. - M.: Paano u cBs3b,
1982. - 432 c.

6. Ilepeyenr  pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX /IJISI OCBOEHUSI TUCIIHIIIMHBI

1. URL: http://www.minfin.ru/ru/ — opunmansusii caitt Munucrepcta ¢puHancos PO;

2. URL:https://elibrary.ru/defaultx.asp —  Hayunas  snekTpoHHas  OuOIHMOTEKA.
Kpynneiimmit  poccuiickuii  MHGOpMalMOHHO-aHATUTUYECKUH TOpTal B 0OJAacTH HayKH,
TEXHOJIOTHH, MEUIIMHBI U 00pa30oBaHus, COJEpKaIUi pedeparbl U MOJHbIE TEKCTHl Oosee 26
MJIH Hay4HbIX cCTaTel W MyOJIMKalMii, B TOM 4YHCIE 3JIEKTpOHHBIE Bepcuu Oonee 5600
POCCHIMCKHMX Hay4YHO-TEXHUYECKHX XYPHaJIOB, U3 KOTOpbIX Oosiee 4800 »ypHaJIOB B OTKPHITOM
JOCTYTIE.

3. URL: http://e.lanbook.com — DnekTpoHHO-OMOMHOTEUHAsT cucTema M3nareabcTBO
«JIanpy.

4. URL: http://e.lanbook.com/books/element.php?pll id=11843. —  PyrkoBckas /.
HelipoHHble ceTH, I€HETHUYECKHE alroOpUTMbl U HeueTkue cucremsl: llep.c monsck. M./
Pynunckoro. 2-e wsnmanue / JI. PyrkoBckas, M. Ilunmuabckuii, JI. PyrkoBckmii. — M3a-BO:
I'opstuas nuams-Tenexom, 2013. — 384 c.

7. MeToauyeckne yKazaHus 1 00yYAHOIIUXCS 110 OCBOCHHIO JUCIUIJIMHBI

N3yuenue kypca «CHCTEMBI KOMIIBIOTEPHOM MaTEMAaTUKW» OCYIIECTBIISIETCS B TECHOM
B3aMMOJICVCTBUH C IPYTMMH MAaT€eMaTUYECKUMU U MPOrPAMMHUCTCKUMH AUCUUILIMHAMU. Popma
U CIOCOOBI M3YYEHHS MaTepHalia ONpPENeSIOTCS C y4eTOM CHEIU(UKH H3y9aeMOM TEMBI.
OpHako BO BCeX cCiydasXx HEO0OXOTUMO O00eCleduTh COYeTaHUE H3YyYEHHUS TEOPETUYECKOTO
MaTepuaia, Hay4YHOrO TOJKOBAHHS TOTO WJIA WHOTO TIOHSATHSA, JaBaeMOro B Yy4eOHUKaX H
JIEKIUSAX, C CAMOCTOSITENIbHON paboTOil CTYNEHTOB, BBIOJHEHHWEM NPAKTHUECKUX 3aJaHHIA,
IIOATOTOBKOM COOOIIEHUI U TOKJIAOB.

Jlexyuonnoe 3auamue TPEACTaBIsAeT CcO00M cHCTeMaTH4ecKoe, MOCIeA0BaTEIbHOE,
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MOHOJIOTHYECKOE H3JI0KEHHE MPEIoiaBaTeIeM-JIeKTOPOM y4eOHOro MaTepHuala, Kak MpaBHIIo,
TEOPETUYECKOr0 XapakTepa. Takoe 3aHATHE IMPEICTaBIseT COOOM DSJIEMEHT TEXHOJIOTUU
OpEeICTaBICHUs Y4eOHOro MaTepuaja MyTeM JIOTMYECKH CTPOWHOrO, CHUCTEMaTHUECKH
MOCJIEA0BATEIHHOIO U SICHOTO U3JI0KEHHUS C UCTIOJIb30BaHUEM 00pa30BaTEIbHBIX TEXHOJIOTHUH.

Lenp nekuMum — OpraHu3alys LEJICHANPABICHHOW II03HABATEILHOW JEATEIbHOCTH
0o0y4aromuxcsi M0 OBJAJECHUI0 IPOrpaMMHBIM MaTepuaioM Yy4yeOHON IUCHUIUIMHBL. YTeHue
Kypca JIGKIMH TO3BOJSIET [aTh CBSI3aHHOE, IIOCIEA0BAaTEIbHOE M3JI0KEHHE Marephaia B
COOTBETCTBUU C HOBEHIIMMHU JaHHBIMH HAYKH, COOOUIUTH CIIYIIATEIsIM OCHOBHOE COJEp>KaHUE
npeaMeTa B IeJIOCTHOM, CUCTEMAaTU3UPOBAHHOM BHJIE.

3amayn JeKUUU 3aKIYaloTcs B oOecrieueHUU (POPMHUPOBAHUS CHUCTEMBl 3HAHUN 110
y4yeOHOHl JUCHMIUIMHE, B yMEHUHM apryMEHTHpPOBAHO W3JIaraTh HAay4yHBIH MaTepuan, B
dbopMupoBaHurd MPO(HECCHOHATBEHOTO KPyro3opa M OOmIeH KyJIbTypbl, B OTPaKEHUU ellle He
MOJYYHMBIIUX OCBEIICHUS B YUeOHOW JTUTEpaType HOBBIX JOCTIIKEHHH HAYKH, B ONTHMHU3ALUU
npyrux ¢hopM opraHuzaluy yueoHoro mnpoiecca.

JUisi TOATOTOBKM K JIEKIUSM HEOOXOAMMO H3YYHUTh OCHOBHYIO M JOMOJHHUTEIBHYIO
JUTEpaTypy IO 3asBICHHOM TemMe u OOpaTHUTh BHHMaHuWE HAa TE€ BOMPOCHL, KOTOPHIE
MpeyIaraloTcsl K PacCMOTPEHUIO B KOHIE Kaxa0d TeMbl. [Ipy u3ydeHMH OCHOBHOW H
JOTIOTHUTEIILHOU JTUTEPaTyphl, CTYACHT MOXKET B JOCTAaTOYHOM OOBEME YCBOUTH M YCIEIIHO
peanu3oBaTh KOHKPETHBIC 3HAHUS, yMEHUS, HAaBBIKM M KOMIIETCHIIMH TPH BBINOJHECHUH
CIIETYIOIIUX YCIOBHIA:

1) cucremaruueckasi pabota Ha y4eOHBIX 3aHSATHSAX O]l PYKOBOJCTBOM IPEIOIaBATEIs
camocTosTeNbHas padoTa Mo 3aKPEIUICHHUIO MOJIYYeHHbBIX 3HAHUN 1 HABBIKOB;

2) 10OpPOCOBECTHOE BBIMOJIHEHUE 3aJaHUH MTPEToIaBaTelis Ha PAKTHYCCKUX 3aHATHSX;

3) BbISICHEHHE W YTOYHEHHE OTACIbHBIX MPEAMOCHUIOK, YMO3AK/IIOYEHUH U BBIBOJOB,
coJepKammxcss B y4eOHOM Kypce; B3aUMOCBSI3€H OTIENBHBIX €r0 Pa3JesioB, HCIOIb3YyEeMbIX
METOJIOB, XapaKTepa UX UCIOJIb30BaHUs B IPAKTHUECKOH 1eATEIbHOCTH MEHEKEPA;

4) cOmOCTaBJICHNE TOYCK 3PCHUS Pa3IMYHBIX ABTOPOB IO 3aTparuBacMbiM B YueOHOM
Kypce mpoOiieMaM; BBISBICHHE HETOYHOCTEH M HEKOPPEKTHOTO H3JIOKEHHUs MaTepuaia B
MEPUOJNYECKON U CIENUAIIBHOM JINTEPATYPE;

5) pa3paboTka NpeIoKEeHUI NPEnoIaBaTeNi0 B YaCTH JOPAOOTKU M COBEPIICHCTBOBAHUS
yueOHOro Kypca;

6) MOATrOTOBKA HAy4YHBIX CTaTel [Uisi OMyONMKOBAaHMS B TEPUOAMYCCKON TMedaTH,
BBICTYIJICHHE Ha HAYYHO-TIPAKTHUECKUX KOH(EPEHIHIX, ydacThe B pPadOTe CTYAEHYECKHX
HAYYHBIX OOIIECTB, KPYTJIbIX CTOJNAX U JUCITYyTaX MO aHTUKOPPYNLIUOHHBIM IIPoOIeMaM.

Jlabopamopusie 3ausamus — ABIAIOTC GOpMON yueOHOM ayaUTOPHOI paboThI, B paMKax
KOTOPOH (OpMHPYIOTCS, 3aKPEIUISIOTCS M TMPEACTaBIAIOTCS CTYACHTAMH 3HAHMSA, YMEHUS U
HaBBIKHM, WHTETPUPYIOIINE PE3YIbTaThl OCBOCHUS KOMIIETCHIIMH Kak B JIKIIMOHHOM Qopmare,
TaKk B Pa3IUYHBIX (OpPMax caMoOCTOSTENbHON paboThl. K KakaoMmy 3aHATHIO MpernojaBaTeneM
bopMyIHpYIOTCS TTPAKTHYECKHE 3a/JaHusl, TPEOOBAHUS M METOJIUWYECKHE PEKOMEHJAINU K HX
BBINOJIHEHUIO, KOTOPBIE MPEJICTABIISAIOTCS B (POHAE OLIEHOYHBIX CPEJICTB YU€OHOMH TUCIUILINHBI.

B Xxome caMOmoAroTOBKM K MPAaKTUYECKHM 3aHATHSAM CTYIEHT OCYIIECTBISIET cOOp U
00paboTKy MaTepualioB MO TEMaTHUKE €ro MCCIEJOBAaHUS, UCHOJb3ys IPU ITOM OTKPBITHIE
UCTOYHUKHA WH(popMaruu (MyOJMKaIlMi B HAayYHBIX HW3JAHHUAX, AHAJTUTHYECKHE MaTepHalbl,
pecypcel cetu MHTepHET M T.M.), a TakXKe NPAKTUUYECKUN OMBIT M JOCTYIHBIE MaTepHallbl
00BEKTa UCCIIEIOBAHMUS.

KoHTponb 3a BBIMOJHEHHEM CaMOCTOSATENBHOM pabOThl MPOBOAMTCS MPH H3YYEHUH
Ka)I0M TeMBbI JUCITUTUINHBI Ha TPAKTHYECKUX (CEMUHAPCKUX ) 3aHATHSX.

CamocrodaTrenbHass paboTa CTYAEHTOB MO JAucHUILIMHE «CHCTEMBl KOMIBIOTEPHOM
MaTeMaTHKW» TPOBOJUTCS C LENbI0 3aKPEIUICHUS W CHCTEMATH3allid TEOPETHUECKUX 3HAHHA,
(bopMHpOBaHUSI NMPAKTHUECKUX HABBIKOB MO MX MPUMEHEHHMIO MPU PEIIEHHH 3KOHOMUYECKHX
3aja4 B BblOpaHHOW mnpenMeTHOM obmactu. CamocTosATenbHas paboTa BKIIOYAET: HU3y4YCHHE
OCHOBHOM ¥ JIOTNOJHUTENBHOW JIMTEpaTyphl, MNpOpadOTKa U TOBTOPEHHE JIEKIIMOHHOTO
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MaTepuana, Marepuaia ydeOHOW M HAy4YHOH JHTEepaTyphl, MOATOTOBKY K MPAKTUYECKUM
3aHATUSAM, MOJArOTOBKA K PAa3HOYPOBHEBBIM 3a/1ad M 3aJaHMSAM, a TaKKe K KOHTPOIUPYEMOM
CaMOCTOSITENIbHOU paboTe

CaMmocrosTenbHass padoTa CTYAGHTOB IO JaHHOMY Y4eOHOMY Kypcy Hpearnoaraer
MIO3TAIIHYIO MOATOTOBKY 10 KaXKJIOMY Pa3/iely B paMKax COOTBETCTBYIOIINX 3a/laHUM:

[lepBpiii 3Tam caMOCTOATENbHOW pPAaOOTHI CTYAEHTOB BKJIIOYACT B ce0si TIIATEIbHOE
U3Y4YEHHUE TEOPETHUECKOI0 MaTepuaja Ha OCHOBE JIEKIIMOHHBIX MaTepHalIOB IPENOAaBaTels,
PEKOMEHIYEMBIX pA3[E€IOB OCHOBHOM M  JONOJHUTEIBHOW JMTEPATYPbl, MaTEpPHUAIOB
NEpUOMYECKUX  HAYYHBIX  M3/IaHUHM, HEOOXOOUMBIX  JJs  OBJIQJACHUS  TMOHSITUHHO-
KaTeropualibHbIM anmnapaTtoM 1 (OpMUPOBAHUS MPEACTABICHUI 0 KOMIUIEKCE TEOPETUYECKOTO U
AQHAIUTUYECKOT0 MHCTPYMEHTApPHs, UCII0JIb3YEMOr0 B paMKax JIaHHOM OTpaciu 3HaHUS.

Ha BTOpoMm »Tane Ha ocHOBe COPMUPOBAHHBIX 3HAHUM U MPEICTABICHUN MO JaHHOMY
pasjeny CTYACHTHI  BBIOJHSIOT  pacueTHO-Tpauueckue 3aJaHusi, HaleleHHbIE Ha
dbopMupOBaHHE YMEHHI M HAaBBIKOB B paMKax 3asBIIEHHBIX KoMmmeTeHIMH. Ha nanHom srame
CTYJEHTBl OCYHIECTBIISIIOT CAMOCTOATEIbHBIA IOMCK AMIMPUYECKUX MATEPUAIOB B paMKax
KOHKPETHOTO 3a/laHusi, OOOOHIalOT W aHAIM3UPYIOT COOpaHHBIM MarepHal IO CXeMe,
PEKOMEH/I0BaHHOM  MpenojaBaTesieM, (OPMYJIUPYIOT BbIBOJbI, TOTOBAT IPAaKTHYECKUE
PEKOMEHIallM1, MaTepUAIIbI 711 MyOJIMYHOTO UX MPEACTABICHUS U OOCYKICHHUS.

Ha ceropssiiinuii neHb mecmuposanue — OJJMH U3 CaMbIX JEHCTBEHHBIX U MOMYJISPHBIX
CrocoOOB TMPOBEPUTh 3HAHMS B HU3ydyaeMoil oOmactu. TecThl MO3BOJSIIOT OYEHb OBICTPO
NPOBEPUTH HAJIMYWE 3HAHWW y CTYJCHTOB IO BBIOpaHHOW Teme. Kpome TOro, TeCThl HE TOJIBKO
MPOBEPSIOT 3HAHMS, HO M TPEHUPYIOT BHHUMATEIBHOCTb, YCHIYMBOCTb M YMEHHE OBICTPO
OpUEHTUpPOBaTbCA U cooOpaxarb. [IpM NOAroTOBKE K PEIIEHUIO TECTOB HEOOXOAUMO
npopaboTaTh OCHOBHBIE KATErOpUs M MOHATUS TUCIUIUIMHBI, OOPaTUTh BHUMAaHUE Ha KIIOYEBBIC
BOIIPOCHI TEMBI.

BaxknelimmM  31€MEHTOM  CaMOCTOATENbHOW pabOThl  SBJISETCS MOATOTOBKA H
BBIIIOJIHEHUE MUNOBLIX CAMOCMOSAMENbHLIX pabom. ITOT BUJ CaMOCTOSTENBHON padOThI
MO3BOJIAET YIIyOUTh TEOPETHUECKUE 3HAHUS U PACIIMPUTH MPAKTHUUECKUN OMBIT CTYJEHTA, €ro
CIIOCOOHOCTh T€HEPUPOBATh COOCTBEHHBIE HIEH, YMEHHE BBICIYIIATh AJbTEPHATUBHYIO TOUYKY
3peHus, apryMEHTHPOBAaHHO OTCTauBaThb CBOK IO3ULUIO. BBINONIHEHHWE THUIOBBIX 33434 U
3alaHuii  MMeEeT 1IeJIbI0 BBIIBUTH CTENEHb YCBOEHHUS CHUCTEMBbl 3HAHWM, BKJIIOYAIOIIEH
TEOPETUYECKYIO U NMPAKTHUECKYIO COCTABISAIOMINE y4eOHOM JUCIUIUINHBL.

[Moxg kommponupyemoii camocmosmenvuou pabomoti (KCP) NMOHUMAIOT COBOKYITHOCTH
3aJJaHUii, KOTOpbI€ CTYIEHT JOJUKEH BBINOJIHUTH, MPOpadoTaTh, M3Y4YUTh MO 3aJaHUIO O]
PYKOBOACTBOM U KOHTpoJeM npenogaBatens. T.e. KCP — 310 Takoil BUn AeITeIbHOCTH, HAPSTY
C JEKUMsIMH, JaOOpaTOPHBIMH M MPAKTUYECKUMM 3aHATHSAMHU, B XOJ€ KOTOPBIX CTYJAEHT,
PYKOBOJCTBYSCh CHELMAJbHBIMM METOJUYECKMMH YKa3aHUSAMH I[IpernojaBaTelisi, a TakKke
METOAMYECKMMH  YKa3aHUSIMH 110 BBIMNOJHEHMIO THUIIOBBIX 3a/JaHUi, MpuoOpeTaeT U
COBEpUIEHCTBYET 3HAHUS, YMEHUS U HaBBbIKH, HAKAIIJIMBAET MPAKTUYECKUH OIIBIT.

Tekymmuii  KOHTPOJIb  CAaMOCTOSITEIBHOW  PabOThl  CTYJEHTOB  OCYILIECTBISAETCS
€XKEHENeNbHO B COOTBETCTBHE C MporpaMMmod 3aHstuid OmnucaHue 3agaHuil  ams
CaMOCTOSITENIbHOW pabOThl CTYJEHTOB M TPEeOOBAaHMH IO MX BBINOJHEHHUIO BBLIAIOTCS
mpenojaBaTesieM B COOTBETCTBHUM C pa3paOOTaHHBIM (OHAOM OLEHOYHBIX CPEJICTB IO
quctuminHe «CHCTeMbl KOMIIBIOTEPHON MaTEMaTUKN.

B ocBoeHuu NUCHUIUIMHBI MHBATUAAMHM U JIUI[AMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
310pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTallUM) —
JOTIOTHUTEILHOE PAa3bsICHEHHE YyUeOHOro MaTepuraa.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIOLIUM MHJMBUyaTN3allii O0y4EHHUSI U YCTAaHOBJIEHHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM U OO0y4aloIUMCS HMHBAJIUIOM WM JIMIOM C OrPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI.
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8. llepeyenb MH(POPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX MPH OCYLIECTBJICHUH
00pa30BaTeJbLHOI0 NMPOoLEcca MO IUCHUIINHE (MPU HE0OX0AMMOCTH)

8.1 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecrieYeHus!

[Tpn m3ydennn aucuuiuiHbBl «CHUCTEMBI KOMIBIOTEPHOW MAaTEMAaTHKH» HCIIOIb3yeTCs
clieyIoliee IporpaMMHoOe obecrieueHue:

1. Oneparnonnas cucrema MS Windows

2. HurerpupoBannoe oducHoe npuioxenne MS Office
3. Comsol Multiphysics.

4. Maple.

5. Matlab.

8.2 CoBpemennble mnpodeccnoHaIbHbIe 06a3bl JAHHBIX W WH(POPMAIHOHHBbIE
CIPaBOYHbIE CHCTEMbI
OOyyJarommMest T0JDKEH OBITh 00€CIIeYeH JIOCTYI K COBPEMEHHBIM MPO(eCCHOHATBHBIM
0a3aM JaHHBIX, MPO(HECCHOHAILHBIM CIIPABOYHBIM M TOMCKOBBIM CHCTEMaM:
- Basa maunseix pedeparoB u nuTHpoBaHus Scopus http://www.scopus.com/;
- TNonmas matrematuyeckas 6asza manaeix ZbMATH https://zbmath.org/;
- VYuuBepcurerckas  uHopmammonHas  cucrema POCCHUA  (YUC  Poccus)
http://uisrussia.msu.ru/;
- basa manneix Hayunoit sanexrponnsiii 6noanorekn eLIBRARY.RU https://elibrary.ru/
- bBas3pl maHHBIX M aAHATUTHYCCKHE MNYyOJMKAMU «YHHUBEPCHTETCKas HH(OpMAIMOHHAS
cuctema POCCH» https://uisrussia.msu.ru/

9. MarepuajabHo-TexHH4YecKasi 0a3a, HeoOXoAMMAasi Ui  OCYHIECTBJICHHUS
00pa30BaTe/ILHOIO MPOLEcca MO0 JMCHHUILIHHE (MOLYJII0)

MarepuanbHO-TEXHUUECKOE 00€CTICYEHNE U CIIUTUIMHBI

No Bug pabor
(MOZlyINisT) ¥ OCHAIICHHOCTh

1. JleKunoHHBIE 3aHATHS JlekumoHHas ayAUTOpHUs, OCHAILLICHHAS IPE3CHTALlMIOHHON TEXHUKOU
(mpoekTop, 3KpaH, HOYTOYK) M COOTBETCTBYIOLIMM HPOrPaMMHBIM
obecnieuenuem (I10) Power Point. Ayx 129, A 305, 307

2. JlaGopatopHsbie 3aHATHS | AyAUTOpHS OCHAIIEHHAS OCHAIICHHBIN KOMIBIOTEPHOU TEXHUKON C
BO3MOKHOCTBIO MNOJKIIOUEHUA K ceTh «/HTepHeT», mporpammoi
SKPaHHOTO YBEIHYEHUS U 00ECIIEYeHHBIH JTOCTYIIOM B AJIIEKTPOHHYIO
nH(OPMaIMOHHO-00pa30BaTeIbHYI0 cpely yHuBepcuTeTa. Ay, 101-

102,105,106
3. [IpomexxyTouHas Aynuropus (Ayn 117, 147).
aTTECTALIMS
4, CaMocrogTenbHas Kabuuer VIS CaMOCTOSITEIbHON paboThI, OCHAIIEHHBIN
pabota KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TOAKITIOYCHUS K CETH

«VHTEpHETY», MPOrPaMMOi SKPAHHOTO YBEJIIMYEHHUS U 00eCTICUeHHBII
JIOCTYIIOM B DJIEKTPOHHYIO HH(DOPMALNOHHO-00pa30BaTEIbHYIO
cpeny yauBepcurera. Ayza. 102A.
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