MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
INakeTrsl npukIagHbix nporpamm MathLab

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noAroToBku (crneruanbHOCTh): 27.03.03 CucTeMHBbIN aHAa/IU3 U yNIpaB/ieHHe
HanpasnenHocTs (11po¢uib): CUCTeMHBIM aHa/IN3 U ynpaB/ieHHe B HH(GOPMaLMOHHBIX TeXHO/IO0THUAX
dopma oOyueHus: OUHas

d@akynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CHCTeM

Kadenpa: MuCA, Kadeapa mope1poBaHus ¥ CUCTEMHOI0 aHa/Iu3a

Kypc: 1

Cemectp: 2

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 2 cemecCTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 |JlabopaTopHbIe 3aHATHS 36 36 YacoB
3 Bcero ayquTOpHbIX 3aHATUI 54 54 4yacoB
4 CamocTosiTesibHas paboTa 54 54 4yacoB
5 Bcero (6e3 3k3ameHa) 108 108 4acoB
6 OO011jast TPY0EMKOCTh 108 108 yacoB
3.0 3.0 3.E

3auet: 2 ceMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokot Ne 32 ot « 27 » 12 2016 1|

JIUCT COIVIACOBAHMIA
Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 27.03.03 CuCcTeMHBIM aHanvM3 W yrpae/jeHue, yTBepxzaeHHoro 2015-03-11 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

accucreHT Kad. MuCA Koueprun M. .

3aBeayromumii obecreunBarolei Kad.
MuCA Hmutpues B. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®BC Ko3snosa JI. A.
3aBenyroluii BeIMycKaroiieit kag.

MuCA Ovutpues B. M.
OKCIePThI:

JoteHT kKad. MuCA lanmxa T. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
3HAKOMCTBO OOyuaembIX C 0a30BbIMU BO3MOKHOCTSIMM COBPEMEHHOTO TPOTrPaMMHOTO
obecrieueHus1, MpefHa3HAYEHHOTO /1S aBTOMATU3aLH BBIUMC/IeHUN
(dhopMHpOBaHHEe €IWHOW CHCTeMbl 3HAHWH, [alollell BO3MOXXHOCTH 0Oosiee  pe3y/bTaTUBHO
YCI10/1630BaTh OBM 1pu NpoBejeHUU NPUKJIaJHbIX PacueToB
(opMupoBaHue y 00yyaeMbIX OCHOBHBIX HAaBBIKOB PabOThI B cpesie Matlab

1.2. 3agauy JUCIMIITAHBI

— c(opMHpOBaTh Mpe/CTaB/lIeHUs O IPOrpaMMHbBIX NPOJYKTax INpeJHa3HaueHHbIX /JIs1 pelleHNs
MaTeMaTHhyeCcKHUX 3a/iad

— BbIpaboTaTh HaBBIKU MPUMEHEHHs] MaTeMaThuyeCKUX TaKeToB Ji/Isl pellieHUs 3a/jau

— BbIpaboTaTh HaBLIKM peann3aliiy anropuTMoB cpefcTBamu Matlab

— HayuMTb CTY[EHTOB MCII0/Ib30BaTh MaTeMaTHuecKue TMakeTbl U CpPeJCTBa NPOrpaMMHPOBaHUS
JJ1s1 00/1erueHust M yCKOPEHHs pacyeToB

—  u3yuuTh UHTEp(deiic, BO3MOKHOCTH U 0COOeHHOCTH cpezibl Matlab

2. MecTo pucomiuinHel B cTpyKrype OITIOII
HOucuuruivHa «IlakeThl npukiagHbix nporpamm MathLab» (B1.B.[JB.1.2) otHocuTcs K 60Ky 1
(BapuaTvBHas 4acTh).
[TpefmecTByOlUMM  AUCLIMIIMHAMY,  (OPMHUPYIOLMMU  Haya/bHble  3HAHUS,  SIBJISIIOTCS
C/lefyrolye JUCHUIIMHBL: BeruncinTenbHas MaTreMaTrka, Maremaryka.
[TocneayowymMy  JUCLUIVIMHAMM ~ SIBASIFOTCS::  TeopeTHuYecKWe OCHOBBI 37IeKTPOTEXHUKU U
3/IeKTPOHHMKA, Teoprst aBTOMaTUUeCKOrO yIpaB/IeHus!.

3. TpeboBaHus K pe3y/jbTaTaM 0CBOEHHS JUCHUII/THHBI

[Mporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJlelyHOLMX KOMITeTeHL{Uit:

— OIIK-1 roTOBHOCTBIO TPUMEHSITb METO[bl MaTeMaTHKH, (U3MKH, XUMHUH, CHUCTEMHOIO
aHanu3a, TeOPUM YIpaB/eHUsl, TeOPUU 3HAHWM, TEOPUM W TEXHOJOTMM TPOrpaMMUPOBAHHUSA, a TakKXKe
MeTOZI0B F'YMaHUTapHBIX, SKOHOMUYECKHX U COLJUA/IbHBIX HayK;

— OIIK-3 criocoGHOCTBIO TIPe/ICTaB/IATh COBPEMEHHYI0 Hay4yHyH KapTMHY MUpa Ha OCHOBe
3HaHWM OCHOBHBIX I0JIOJKEHUH, 3aKOHOB U METO/IOB €CTeCTBEHHBIX HayK U MaTeMaTHKW;

B pe3synbrare usyueHus JUCLIMIUIVHBI CTYEHT JO/DKeH:

— 3Harb uHTepdelic cpeabl Matlab; umeHa cTaHAAPTHBIX (QYHKLIMM; CUHTAKCUC U CEMaHTUKY
BBIUKMC/TUTE/ILHOM CpeJibl; MOCTpoeHue rpadMKoB (YHKIMI Ha TJIOCKOCTA U B TIPOCTPAHCTBE; CIOCOOBI
3a/laHYsI MaTpHUL] U OTlepal[iy Hafl HUMH; CII0COObI pellleHus] YpPaBHEeHUsI U CUCTeM ypaBHEeHUH Cpe/iCTBaMU
Matlab

— yMeTb TPUMEHSITh BO3MOXHOCTH MaTeMaTH4ecKOro TakeTa [ijisi pelleHHs ajareOpanuecKux
ypaBHeHUH, ArddepeHLMpOBaHYs, UHTeTPUPOBAHKS U IOCTPOEHHUsI 3aKOHOB pacripe/iesieHust

— B/J3jleTb HaBblKAMM peaju3aliy aJrOpUTMOB MeTOZOB BBbIUMC/IUTEIbHOM MaTeMaTHKW;
HaBbIKaMU WCIO/Ib30BaHUsI MHCTPYMEHTAJIbHBIX CPEe/ICTB CUCTeM KOMITbIOTEDHOW MaTeMaTUKH; HaBbIKaMu
NIPUMEeHEeHHs] BBIUMC/IUTE/IbHBIX METOZI0B TIPY pellleHUuH NPUKJIaZHbIX 3a/a4

4. O0beM AMCIUIUIMHBI M BU/IbI Y4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBseT 3.0 3aueTHbIX €JUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Busl yue6HOM AesTeTbHOCTU Bcero uacos CemecTpsbl

2 cemeCTp
AynutopHblie 3aHSTHS (BCEro) 54 54
Jlekuym 18 18
JlabopartopHble 3aHSTHS 36 36
CamocTosiTenibHast paboTta (Bcero) 54 54
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BrbImoiHeHWe pacueTHBIX paboT 14 14
OdopmiieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 32 32
[TpopaboTKa JIeKIJMOHHOTO MaTeprasa 8 8
Bcero (6e3 3k3ameHa) 108 108
OO0111ast TPYJ0EMKOCTD Yac 108 108
3aueTtHble Eavnnibl TpygoeMKoCTH 3.0 3.0
5. CopepxaHue AUCLHMI/IMHBI
5.1. Pa3jensl JAUCHHUILIMHBI H BH/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUM TIpUBEZIeHbI B Tabwviie 5.1.
Tabmuija 5.1 — Pa3zaenbl AUCIMIVIMHEBI U BUJbI 3aHATUN
4]
= =
B
O By ~ L
l3v] o m [q¢] = S
a = oI 4 =
= ) < o 9 ==
= 5 : | S5 25
Ne HasBanus pasziesioB JUCLIUIIIIMHBI g = = o 2 Sy
= S = g o = E
= E 28 B
5] 1 o © g =
O o
= Z
O
1 | OcHoBbl pabotsl B Matlab 8 16 20 44 | OIIK-1, OITK-3
2 | PeieHyve He/lMHENHBIX YpPaBHEHUM 2 4 5 11 OIIK-1
3 |PelueHue cucTeM JIMHEHWHBIX YpPaBHEHUMN 4 5 17 OIIK-1
4 | MeToabl ONTUMHU3ALIUA 4 24 36 OIIK-1
Nroro 18 36 54 108
5.2. Cogep)kaHue pa3/je/ioB AUCHUILUTAHBI (M0 JIeKIUAM)
Cogep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpYBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Cozep>kaHue pa3ziesioB AUCLUTUIMH (TI0 JIEKI[USIM)
g 5 S
g S 2
= >
HaspaHust pagienion CopeprkaHyve pa3zienoB JUCLUIIMHEI 110 z - 2 %
JIEKLIUSIM s g g
S g =
2 o2
i 2
= S
2 ceMeCTp
1 OcHoBel pabotsl B Matlab 3HaKOMCTBO C CCTeMOU KOMITbIOTEPHOU 2 OIIK-3
anredbpnr Matlab
CuHrakcuc si3bika Matlab 2
Otnagka v MOUCK OMIMOOK TIPU 2
rporpaMMypoBaHuu B Matlab
[TporpammupoBanue B Matlab. M-gaiinbl.
Nroro 8
2 PellieHue He/lMHeWHbIX ypaBHeHUN | OTaesieHre KOpHel rpadyyeCcKUM OIIK-1
CrocoboM. Y TouHeHre KOpHel MeToZjoM
TI0JIOBUHHOTO JieJ/IeHUs], MeTOZ,0M
KacareJIbHbIX, XOP/l, TIPOCTBIX UTEPALUA.
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Nroro 2
3 PemeHne cucrtem JIMHEMHBIX PermieHrie cucteM IMHENHBIX YpaBHEHUN 4 OIIK-1
ypaBHeHU! MeTozioM ["aycca, TpocToli uTepaiuu,
3eninens
Wtoro 4
4 Metozb! ONTUMU3ALIUU OpHomepHasi 6e3yc/ioOBHast OITUMU3ALIMS. 4 OIIK-1
YcnoBHas ontumMu3anys.
Nroro 4
Wroro 3a cemecTp 18

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIUII/IMHAPHBIE CBS3M C 00eCneunBalIUMH (PeAbIAYIMMHI)

obecrieyriBaeMbIMH (T10C/IeAYIOIIMMUI) JUCLITIIMHAMMU TIpeJiCTaB-/ieHbl B Tabuiie 5.3.

4 o0ecrnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCHHUIITHHAMHA

Pa3ziesibl JUCHIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00eCreuruBaromuMu (TpeabIIyIuMK) 1

Tabsura 5.3 - Paszesnbl AUCITUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne paszesioB JaHHOM JUCLMIVIMHBI, 151 KOTOPBIX
Heo0X0oIMMOo H3yueHre 00eCTIeunBaroLUuX U

Ne HanmeHOBaHVe AMCLAIIIMH obecreynBaeMbIX JUCLUIIMH

1 2 3 4

[IpeaiuecTByroLyie JUCLUATIIMHBI
1 | BerunciutesnibHasg MaTemMaTUKa + + + +
2 |Maremaryvka + + +
[Tocnepyroiye AUCLUITIMHBL
1 | Teoperuyeckue OCHOBBI J1EKTPOTEXHUKU U 4 N 4
3/1eKTPOHHMKA

2 | Teopus aBTOMaTUueCKOro yripasjieHus + + +

5.4. CoOTBeTCTBHE KOMIIETEeHI[HH, () OPMHPYeMBbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BU/J0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMBbIX TPU W3yUeHWW JUCLIATIIMHBI, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwiie 5.4

Tabmuia 5. 4 — CoOTBeTCTBUe KOMIMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYEeMBIX TPU H3yueHUU
VICLIUTI/TUHBI
Buapl 3aHaTHI
= £
S S)
= = ©
S T =¥
= ] =
jas) o
[«P] E [P} t':U CD
E = E i OpMBbI KOHTPOJIS
s 5 2 o
S = e &
N2 © S
(=¥ =
o Q
@ O
: :
= S
OIIK-1 + + + KoHcriekT camoroaroToBku,
3amura otyeta, OTYeT 1o
naboparopHoii paboTe,
KoMrioHeHT cBoOeBpeMeHHOCTH,
Ornpoc Ha 3aHATUSIX, 3ayerT,
PacueTHast pabora
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OIIK-3 + + KoHcnekT caMOnoiroTOBKH,
Ornpoc Ha 3aHATUSIX, 3aueT

6. InTepaKkTUBHBIE MeTOABI M (OpMbI OpraHu3aIuy 00yJyeHHs
He npenycmotpeno PYII

7. JIabopaTopHbIil IPAaKTHKYM
CopeprkaHue y1abopaTopHbIX paboT npuBezieHO B Tabwie 7.1.
Tabnuiia 7. 1 — CofepskaHue 1abopaTopHbIX pabot

3 i
3 = =
= £ 5
> U
HasBaHus paszenos Cogep>kaHue 1abopaTopHbIX paboT S & 5
o s E
S8
= 52
- g ~
2 ceMeCTp
1 OcHoBbl paboTbl B Matlab OcHoBsl paboTel B Matlab 4 OIIK-1
[TporpammupoBanue B Matlab. 4
Ynpassronye CTpyKTypbl.
OTnajka U rMouck omrrbok B Matlab
[TporpammMupoBaHue B Matlab. Bog u
BBIBO/I, 3aMUCh B haii.
Nroro 16
2 PellieHre He/IMHEWHbIX ypaBHeHHH | PelleHne HelMHEMHBIX YpaBHEHUU B 4 OIIK-1
Matlab
Nroro
3 PemieHue cucTem JIMHEMHBIX PemeHuie cructem IMHEHHBIX 8 OIIK-1
ypaBHeHUH anrebpanueckx ypaBHeHui B Matlab
Ntoro
4 MeTo bl ONITUMHU3ALIAU Perienue 3ajjau ontumu3atuu B Matlab 8 OIIK-1
Nroro
Wtoro 3a cemecTp 36

8. IlpakTHyeckue 3aHATUSA
He nipenycmotpeno PYII

9. CamocrosiTesibHas padoTa
Buzpl camocTosiTeNnbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH TIpeJCTaB/eHbl B
Tabnmie 9.1.
Tabmmua 9.1 - Busibl caMOCTOSITe/TbHOM paboThl, TPYJ0EMKOCTb U (hOpMHUpYeMble KOMITeTeHLIUH

Busbl camocTosTenbHOM

Ha3Bauug pasznenos
pasA paboThI

®OopMbI KOHTPOJIS

TpynoeMKOCTb
q
dopmupyeMmblie
KOMIIeTeHLUU

2 cemeCTp

—

1 OcHOBBI paboTHI B [TpopaboTKa /IeKLIMOHHOTO OIIK-1, |3auer, 3awmumra oryera,
Matlab Marepuasa OI1K-3 KommnoHeHT
CBOEBPEMEHHOCTH,

ITpopaboTKa JIeKIIMOHHOTO 1
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Marepua’sa KoHcriekT
MOTOAr0TOBKH, O
ITpopaboTKa JeKIIMOHHOTO 1 CaMOTIOATOTO o » Ompoc
Marepuasa Ha 3anATHAX, OTuer o
nabopatopHoii pabore
[TpopaboTKa JIeKIIHOHHOTO 1
MaTepuasna
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
OdopmreHue 0TUETOB T10 4
nabopatopHbIM paboTam
Ntoro 20
2 Periennie HemMHeMHBIX | [IpopaboTKa JIEKI[MOHHOTO 1 OIlK-1 3aueT, 3aluTa OTYeTa,
ypaBHeHUM MaTepuasa KomrioHeHT
OdopmiieHre 0TUETOB TI0 4 Ic<BoeBp EMEHHOCTH,
HCTIEKT
nabopaTopHbIM paboTam OHCTIE
CaMoTIoAroTOBKH, Omipoc
WTtoro 5 Ha 3aHaTHsgx, OTueT no
naboparopHoii pabote
3 Pemenue cucrem ITpopaboTKa JeKIIMOHHOTO 1 |OIIK-1 3auert, 3alura OTyeTa,
JIUHENHBIX ypaBHeHUN Marepuasa KommnoHeHT
BOEBPEMEeHHOCTH
OdopmiieHre 0TUETOB TI0 4 ;:(oe PEMEHHOCTH,
nabopaTtopHbIM paboTam OHCTIEKT
caMoroAroToBku, Ompoc
Wroro 5 Ha 3aHaTHuax, OTuet no
nabopatopHoii pabore
4 Metogpt onrtumu3anyu | [IpopaboTKa JIeKIIMOHHOTO 2 OIlK-1 3auerT, 3alMra OTUeTa,
marepuasa KomnoneHnt
OdopmreHre 0TUETOB 110 8 ;(BOEBPEMEHHOCTH’
HCTIEKT
nabopaTopHbIM paboTam OHCIIE
caMmoroArorosku, Ompoc
BerIrnosHeHre pacueTHbIX 14 Ha 3aHATHsX, OTUeT 10
pabor naboparopHoii pabore,
WTtoro 24 PacueTHast pabora
Wtoro 3a cemecTp 54
Ntoro 54

9.1. TeMbI pacueTHBIX PadoT
1. PeiieHue 3a/1auu JIMHEWMHOTO TIpOrpaMMHUpPOBaHUs cpefcTtBamMu Mathcad

10. KypcoBas pabora
He npegycmotpeno PYII

11. PeiiTuHrOBasi cUCTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/jbHbBIE OLEHKH //IS1 3/IEMEHTOB KOHTPOJIs
Tabsuria 11.1 — BasutbHbIe OLIEHKH [I/Is 37IEMEHTOB KOHTPOJISI

MaxkcuMaJibHBIN
Oasut 3a lepuog

MaxkcuMaibHbIHN
Gasut 3a mepuop

MaxkcuMaibHbIHN
6amn Ha 1-yro KT ¢

OneMeHThI yueOHOM
JiesTeIbHOCTH

Bcero 3a
ceMecCTp
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Hauasia ceMectpa | Mexzay 1KT u 2KT Mexay 2KT v Ha
KOHeL] cemecTpa
2 ceMecCTp

3auet 25 25
3amnura otueta 9 6 6 21
KomrmioHeHT 3 2 1 6
CBOEBPEMEHHOCTHU
Koncnekr 3 2 2 7
CaMOIIOZIrOTOBKH!
Ornpoc Ha 3aHATUAX 3 2 2 7
Ortuer 110 1abopaTOpHOA 6 4 4 14
pabore
PacueTtHast pabora 20 20
WToro makcumym 3a 24 16 60 100
TIepUOZ,
Hapacraroiym urorom 24 40 100 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 33 KOHTPO/IbHbIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/eH B Tabnuije 11.2.
Tabsura 11. 2 — TTepecueT 6asi/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH OreHnka

> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5

Ot 70% 10 89% OT MakCcMMabHOW CyMMbI OasioB Ha gary KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBbI OasioB Ha gary KT 3
2

< 60% oT MaKCcHUMaJIbHOM cymMMbI OasiioB Ha gary KT

11.3. ITepecueT cymMmMbI 6a/1/I0B B TPAAMIUOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije
11.3.
Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6asios,

Oruenka (I'OC) YUWTBIBAaeT yCIMeLIHO CaHHbIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb x0poi110)

4 (xopot11io) (3a4TeHO) 75 -84 C (xopot1i0)
70 - 74
65 - 69 D (yz0oB/1€TBOPUTEJILHO)

3 (YyAoB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (nocpeacTeerHo)
2 (HeyAOBIETBOpHUTE/ILHO) (e Hioke 60 6anioB F (HeymoBneTBOpUTEJILHO)

3aUTEHO)

12. Yue6Ho-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. HauanbHble cBefeHuss 0 MATLAB: YuebHoe rocobue Jjisi CTY[JeHTOB TeXHUUECKUX BY30B /
Ho3gpeBatbix [I. O. - 2016. 176 «c. [DnekrpoHHeld pecypc] - Pexum pgoctyna:
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https://edu.tusur.ru/publications/6376, nata obpamjenwus: 23.01.2017.
2. KonorpusoB, B.A. ®yHKI[MOHa/NbHas Cpefa MpOrpaMMUpOBaHusl cucTteMbl MatLab. — M.:
TYCYP, 2012. — 75 c. [DnektpoHHbIii pecypc]. - http://e.lanbook.com/book/11172

12.2. lono/sHMTe/IbHAA IMTeparypa
1. ITnoxotHukoB K.3. BerurciurenbHele MeTogbl. Teopust U nipakTuka B cpege MATLAB: kypc
JeKIUA. — OneKTpoH. AaH. — M.: T'opsiuas nuHus-Tenekom, 2013. — 496 c. [OnekTpoHHbIN pecypc]. -
http://e.lanbook.com/book/63240
2. TlopumHes C.B. KomnbloTepHOe MozieiMpoBaHue (U3nuecKyx rnporeccos B nakete MATLAB.
YuebHoe mnocobue. — Cnb.: M3garenbctBo «Jlawb», 2011. — 736 c. [OnekTpoHHBIH pecypc]. -
http://e.Janbook.com/books/element.php?pl1_id=650

12.3 Yue0HoO-MeTOAHUECKHE ITOCO0HA

12.3.1. O6sa3arebHbIe YUeOHO-MeTOHUECKHE T0Co0Hs

1. BbluncauTenbHasi MareMaTHKa: MeToinyeckue peKOMeHZAlWy K jlabopaTopHbIM paboram /
bapannuk B. I, WctureueBa E. B. - 2014. 77 c. [DnexkTpoHHbIi pecypc] - Pexum poctyna:
https://edu.tusur.ru/publications/5363, mara obpaienus: 23.01.2017.

2. ®dyHKUMOHa/NbHas Cpefa TPOrpaMMUpOBaHusi cucteMbl MatlLab: YueGHo-MeToaMueckoe
rnocobre K MpaKTHYeCKUM 3aHATHSIM W camocTosiTenibHOM pabote / KonorpueoB B. A. - 2012. 75 c.
[OnekrponHslii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1398, mara obGpartenus:
23.01.2017.

12.3.2 YueOHO-MeTOAMYECKHE MTOCOOMS /IS JIMIL] C OTPAaHHUYEHHBIMH BO3MO)XXHOCTSIMH 310POBbSA

YuebHO-MeTOANYECKHe MaTepHaJbl [Jisi CAaMOCTOSITeIbHOW M ayJUTOPHOM pabOoThl 00yUaroIuXCst
Y3 YKC/ja WHBAJU/OB MPEeJOCTaB/sOTCA B OopMax, aalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbsl U
BOCTIpUSITUS UH(GOPMAL[UH.

Ji/11 UL ¢ HapyLIeHUsAIMU 3PeHus:

- B (hopMe 3/1eKTPOHHOTO I0KyMEeHTa;

- B TevaTHoi (hopMe yBeTMUeHHbIM IPUGTOM.

Ji/Is1 UL ¢ HapylIeHUsIMHU CTyXa:

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- B IeyaTHOU (popme.

Ji/Is1 UL ¢ HapyLIeHUsIMU ONOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B MeyaTHOU (popme.

12.4. Ba3bl JaHHBIX, TH)OPMAILHOHHO-CIIPABOYHbIE, MOUCKOBbIE CHCTEMBbI U Tpedyemoe
NMporpaMMHoOe odecreyeHue
1. makeT NMpUKMagHbIX TporpaMM Matlab

13. MaTepuaibHO-TeXHHYECKOe o0ecrneyeHUue AUCIUILTHHbBI
13.1. O6mue TpeGoBaHNA K MaTepHaTIbHO-TEXHHYECKOMY 00eCIedeHHI0 M CLUTI/THHBI

13.1.1. MaTepuabHO-TEXHHUECKOE 00ecrieyeHue Jisl IEKIMOHHBIX 3aHATUHH
[ns mpoBefieHUs1 3aHATHM JIEKLMOHHOTO TWIA, TPYMIOBLIX U WHAUBUAYaJbHbIX KOHCY/bTaLU,
TEKYII[er0 KOHTPOJISI U TIPOMEXXYTOUHOMN aTTeCTallud MCTONb3yeTcss yueOHast ayfuTopusi, C KOJIMYeCTBOM
MOCA/IOUHBIX MeCcT He MeHee 22-24, obopyzoBaHHasi JOCKOM, IPOEKTOPOM M CTaHJApPTHOM yueOHOM
Mebenbio. VIMeroTcst HarvisiiHble TOCOOMs B BUJie MPe3eHTalH 110 JIEKIIUOHHBIM Pa3/iesiaM AUCIUTUTHHBI.

13.1.2. MaTepua/ibHO-TeEXHHYECKOe o0ecrieueHue /ijis 1abopaTopHbIX padoT
Ons  mpoBefieHWsi /1aOOPAaTOPHBIX  3aHATHN  WCIONb3YeTCs  KOMIMbIOTepHast — ayAUTOpHS,
pacriojiokeHHas 1o azpecy 634034, r. Tomck, Bepmmnuna ynuua, g. 74, 4 stax, ayg. 317. Cocras
obopyznoBanusi: YuebHass mebesib; KommbioTepsl Kinacca He Huke Intel Pentium G3220 (3.0GHz/4Mb
)/AGB RAM/ 500GB c mmpoxkomnonocHelM focTtynoM B Internet, ¢ moHuTOopamu Thna Samsung 18.5"
S19C200N— 10 wTt.; Wcronb3yeTcsi JIMIieH3MOHHOe TMporpaMMHOe obecrieueHue, TakeTbl BepcHeil He
Hke: Microsoft Windows Windows 8.1; Visual Studio 2013; Microsoft Office 2010; Matlab 2011.
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13.1.3. MaTepua/ibHO-TeXHHYeCKOe o0ecrieueHue /Jijisi CaMoCTOsITe/IbHOH PadoThI
[nsi camocTosTeNbHOM paboThl HCTONb3yeTcss yuyeOHasi ayauTOpusi (KOMITBbIOTEPHBIM Kiacc),
pacriosiokeHHass 1o afpecy 634034, r. Tomck, yn. Bepumnuna, 74, 1 stax, ayn. 100. Cocras
obopyznoBanusi: yuebHass Mmebenb; KOMITbIOTephI Kiaacca He Hwke [IDBM INTEL Celeron D336 2.8I'T1j. -
4 mrt.; KommbtoTepbl TogkmoueHbl K ceti MHTEPHET u obecreunBarOT AOCTYI B 3/IEKTPOHHYIO
MH(pOpMaL[MOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. MarepuanbHO-TeXHHYeCKoe ofecrnedyeHne JUCIMITIHHBI /IS JIUI| C OrPaHUYeHHbIMH
BO3MO)XXHOCTSAMM 3/J0POBbSI

OcBoeHue JUCHUTIIMHBI uijaMu ¢ OB3 ocCyliecTB/sieTcsl C UCIOMb30BaHUEM CpeJCTB 00ydeHust
0011[ero U CrielMasbHOTO Ha3HAYeHHUs].

[lpu oOyyeHUM CTyIE€HTOB C HapyLIeHUsIMH CJIyXa TIPeAyCMOTPEeHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEACTB W [JPYIMX TeXHUUEeCKHUX CpeZCTB
nipreMa/miepesiaul yueOHoN MH(pOpMaIMK B AOCTYIHBIX (opMax AJisi CTYAeHTOB C HapyIIeHUs MU CJTyxa,
MOOW/ILHOW CHCTeMBbI OOyYeHUs [/ CTYAEHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOW
cucTeMbl. YueOHasi ayUTOpHs, B KOTOPOM 00yuaroTCsl CTy[eHThbl C HapylleHHeM cjiyxXa, 0b6opynoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJUOTEXHUKOW, BUAEOTEXHUKOW, 3JIeKTPOHHOW [OCKOW, MY/IbTUMEOUNMHOMN
CUCTEMOH.

[Mpu oOyueHMU CTY[€HTOB C HAPYWIEHHWAMH 3PeHHUSIMH TIPEeyCMOTPEHO WHCII0/Ib30BaHUE B
JIeKIIMOHHBIX U yueOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlalijia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTMUnTeIel [/ yla/IeHHOTO TPOCMOTpa.

[Tpu 0OyyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO amnmapara HCTo/Ib3yHTCS
aZlbTepHAaTHUBHBIE YCTPOMCTBa BBOJa MH(MOpMAI[MU U Apyrve TeXHUUYecKrWe CpeJCTBa MpreMa/riepejaun
yueOHOM MHGbOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapyLIeHUsMUA OTMOPHO-ABUraTeIbHOTO
arrapara, MOOU/IbHOM CUCTeMbI 00yUeHHUs JJ1s1 Tl C MHBAIUJTHOCTBIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OLEHOYHBIX CPEACTB M MeTOANYECKHE PeKOMeH/Jal[uH
@OH/, OLEHOUHBIX CPeACTB U THUIIOBble KOHTPOJIbHBbIE 3a/laHus, WCIOJIb3yeMble [Jis OLIeHKU
c(hOpMMPOBAaHHOCTA M OCBOEHHsI 3aKpervIeHHbIX 3a AUCLMIUVIMHOW KOMIIeTeHLIUA TIpU TIpOBe/leHUU
TEeKYII[|eH, TTPOME)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHHYeHHBIMH BO3MO)KHOCTAMH
30POBbsA
[ns CTy#eHTOB C WHBaJWMJHOCTBIO IPeAyCMOTPEHBI [OIOJHUTEebHbIE OLIeHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B TaO/uIle.

Taﬁmma 14 - I[OHOJIHI/ITEJIBHLIE CPeACTBA OLI€HUBAHUA /I CTYAE€HTOB C UHBA/INJHOCTBHO

KaTeFOpI/II/I CTyAE€HTOB

Bu/ibI IONO/THUTETbHBIX OLIEHOUHBIX
CpefcCTB

®opMbI KOHTPOJISI U OLIEHKH
pe3ynbTaTtoB 00yueHust

C HapylieHusIMuU
c1yxa

TecTbl, MUCbMEHHbIE CAMOCTOSATE/IbHBIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

[IpeumyIiiieCTBEHHO NTUCbMeHHast
IpOBepKa

C HapyLieHUsIMU
3peHust

CobeceoBaHue 110 BOTIPOCAaM K 3auerTy,
OTIPOC T10 TEPMHUHAM

[TpermMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHOVBUYaTBHO)

C HapylieHusIMuU
OIOPHO-
JIBUraTebHOr0
anmnapara

PellieHre AMCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE PabOThI, TUCHbMEHHBIE
CaMOoCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHUUeHHUSIMU TI0
o0I1IeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHbIE CAMOCTOSTE/IbHbBIE
paboThI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[Tpermy11ieCcTBEHHO TIPOBEPKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSIHUS
obyuarol1jerocst Ha MOMEHT ITPOBepPKU
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14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMH 3/10POBbSI

Ons crynentoB ¢ OB3 mipenycMmarpuBaeTcss AOCTyrnHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B IeyaTHOU (hopme;

- B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- MeTO/IOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- rpe/JoCTaB/IeHre 3a[jaHusl C UCII0J/Ib30BaHUEM Cyp/oTiepeBo/a.

CTygeHTaM C MHBA/JUAHOCTBIO YBE/JMUMBAETCS BpeMsi Ha TMOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOMPOCHL. [1s1 TaKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opMma MpefoCTaB/ieHUs] OTBETOB Ha
3a/laHus1, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Habop OTBETOB C UCIO/Ib30BaHKEM YCJ/IYT aCCUCTEHTa;

- Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsSI Pe3y/bTAaTOB O0yUeHWs MHBAHM/OB IO AWCLUIUIMHE TpeJyCMaTpUBAeT
nipefiocTaB/ieHre uHGopMalvy B hopmax, aJlaliTUPOBaHHBIX K OTPaHUUYEHUsIM WX 3[J0POBbsI U BOCTIPUSITUS
VMH(pOopMaLu:

Jins ULy ¢ HapylIeHUsIMHM 3peHHUs:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

Ji7isi Iu1y ¢ HapyLIeHUusIMM cjIyxa:

- B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;

- B TeuatHoi (opme.

Ji7isi Iu1y ¢ HapyLIeHUsIMM ONOPHO-ABUraTe/IbHOI0 anmnapara:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /17151 00YUArOIUXCST C UHBAIMAHOCTBIO TPOLe/lypa OLleHWBaHUs Pe3y/ibTaToB
00yueHHsT MO>KEeT TIPOBOJJUTHCS] B HECKOJTBKO 3TarloB.
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

(13MKY, XMMUM, CUCTEMHOTO aHa/ln3a, TeOpUU
yTipaBJieHusl, TEOPUU 3HAaHUM, TEOPUU U
TeXHOJIOTUY TIPOrPaMMHKPOBaHKs, a TakXKe
METO/IOB T'yMaHUTAPHBIX, IKOHOMUUECKUX U
COLIMAIbHBIX HAayK

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OI1K-3 CTI0OCOOHOCTBIO MPE/ICTAB/SATH COBPEMEHHYIO HokeH 3HaTh uHTEpdelic cpenbl Matlab;
HayuyHYH0 KapTMHY MMpa Ha OCHOBe 3HaHUM MMeHa CTaHJJapTHBIX (DYHKI[WI; CUHTAKCHUC
OCHOBHBIX T0JIO)KEHUM, 3aKOHOB U METOZIOB Y CEMaHTUKY BbIUHMC/IUTE/IbHOU Cpefibl;
€CTeCTBeHHbIX HayK U MaTeMaTUKU nocTpoeHue rpauKoB QyHKIMI Ha
OIIK-1 TOTOBHOCTBIO [IPUMEHSTH MeTO/Ibl MaTeMaTHKH, TIOCKOCTH M B NPOCTPAHCTEE; Criocobbl

3a/laHUsi MaTPHL] ¥ OTIepaLiuy HaJ, HUMWU;
Cr1oco0blI pellleHrs1 ypaBHEHUS U CUCTEM
ypaBHeHMI cpeficTBaMu Matlab;

[orkeH yMeThb IPUMEHSITh BO3MOXKHOCTH
MaTeMaTU4yeCKOro MakKeTa /ISl pelleHust
anrebpanyecKrX ypaBHEeHUH,

I depeHLIMPOBaHUs], UHTErPUPOBaHUS U
TIOCTPOEHUsI 3aKOHOB pacIipe/iesIeHus;
IospkeH BrafieTh HaBBIKAMH pean3ariu
a/ICOPUTMOB METO/I0B BHIUNC/IUTETHLHOU
MaTeMaTUKW; HaBbIKAMHU UCIIO/Ib30BaHUS
VMHCTPYMEHTAa/IbHBIX CPeJICTB CUCTEM
KOMITbIOTEPHOM MaTeMaTHKH; HaBbIKaMy
TIpUMeHeHUs] BBIYUCIUTE/TbHBIX MEeTO/I0B
TIpY pellieHnH MPUK/IaHBIX 3a7iau;

OO1e XapakTepUCTHKH TOKa3aresell U KPUTEepUeB

TIpUBE/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

OLl€HHMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX STdIldaX

ITokasarenu u
3HaThb Y™meTb Bnagets
KPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObajaeT fuarna3oHOM KonTponupyet paborty,
YPOBEHb) Y TeOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMH B TIpe/iesiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobieM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHbB) TpoLIeCChl, obIIHe TIPaKTHUUeCKUX YMEHUH, 3aBepllIeHNe 3a/1au B
TIOHSATHS B Mpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu oripeZie/ieHHBIX TIP00JIeM B | IPUCTIOCcabIMBaeT CBOe
obsacTu Uccie[OBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnoBnetBopuTenbH | ObOnazaeT 6a30BbIMU OO6saiaeT OCHOBHBIMU Paboraet npu rpsiMomM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 151 BBITIOJTHEHHST TIPOCTBIX
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3a/a4u

Tabmuia 3 — Orarbl

2 Peanu3anusi KOMIeTeHI[UH

2.1 Komnerenust OIIK-3
OTIK-3: criocobHOCTBIO TIPe/ICTAB/ISTh COBPEMEHHYIO HayuHYI0 KapTUHY MHpa Ha OCHOBe 3HaHWH
OCHOBHBIX I0/IOKEHUH, 3aKOHOB U METO/I0B eCTeCTBEHHbIX HayK U MaTeMaTHKH.
st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl (JOPMUPOBAHUS
KOMIIEeTeHL|UM, IIpUMeHsieMble [/Is1 3TOr0 BH/bl 3aHATMM U UCHO/Ib3yeMble CpeJCTBa OLleHWBaHUS
npe/icTaB/ieHbI B Tabsurie 3.
OpPMMPOBaHUs KOMITeTEHLIUY U UCII0/Ib3yeMble Cpe/iCTBA OLleHUBaHUs

(bYHKLWH; CHHTAaKCUC U
CeMaHTHKY
BBIUMC/TUTE/ILHOMN CPe/bl;
rocTpoeHue rpadykoB
(GYHKIMH Ha TUIOCKOCTH U
B ITPOCTPAHCTBE; CIT0COObI
3a/laHUsT MaTPULL U
oriepalyy HaJ, HUMH;
CTIOCOOBI peleHust
yPaBHEHUSI U CUCTEM
ypaBHEHHI Cpe/iCTBAMHU
Matlab

CocraB 3HaTb YmeTb Bnanets
CopepxaHue uHTepdeiic cpensl Matlab; | TpyMeHSITb BO3MOKHOCTHM | HaBBIKaMU peair3aljuu
3TaroB MIMeHa CTaHIapTHBIX MaTeMaTU4eCcKoro rnaketra |aarOpuTMOB METO/0B

JUIsL pelleHust
anrebpanyecKux
yPaBHEHUH,
nvddepeHIIMpOBaHYS,
VHTETrPpUPOBaHUS U
MOCTPOEHUS 3aKOHOB
pacripefiesieHUst

BBIUMC/TUTE/TEHOU
MaTeMaTHUKW; HaBbIKaMH1
WCTIO/Tb30BaHUS
WHCTPYMEHTAJTbHBIX
Cpe/iCTB CUCTeM
KOMIMBbIOTEePHOU
MaTeMaTHKU; HaBbIKaMH1
TIpUMeHeHUsT
BBIUHMC/TUTE/TbHBIX
METO/IOB TIPH pelleHUH
TIPUK/IaIHBIX 3a7iau

Bunpl 3aHATHI

* JlaboparopHbie
3aHSITHS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* JlabGopaTtopHble
3aHSITHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* JlaboparopHble
3aHSITHS;

* CamocTodTebHas
paborta;

HWcnonb3yemble * Ornipoc Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * 3auer;
CpencTBa * 3aueT; * 3aueT; * 3auert;
OLeHNBaHMsA * KoHcriekT * KoHcnexr
CaMOIIOATOTOBKY; CaMOIIOZITOTOBKY;
e 3auerT; * 3auer;
@dopMyIMpOBKa MOKasaTesed U KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmume 4.
Tabsura 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Ymetb Bnagets
OtmuHo * 1) ocHOBHBIE CUCTeMBI | * 1) pelllaTb ypaBHEHUsS] | * HaBbIKaMH

(BBICOKMY YPOBEHb)

KOMITbIOTePHOM
MaTeMaTHKH;;

* 2) uHTepdeiic cpepl
Matlab;;

* 3) TUMNBI JAaHHbIX,
TepeMeHHbIX,
OTepaTopoB U UMeHa
CTaH/IapTHBIX (PYyHKIUI;;
* 4) CMHTaKCHUC U
CEeMaHTUKY Cpe[ibl
Matlab;;

Y CUCTeMbI YpaBHEeHUsI
cpesctBamMu Matlab;;

* 2) cTpouTh rpaduKu
Ha IJIOCKOCTH U B
MIPOCTPaHCTBe B cpejie
Matlab;;

* 3) 3alaBaTh BEKTOPHI,
MaTpHLIbI U OTlepaliuu
HaJi HIMU CpeJCTBaMH
Matlab;;

* 4)3a/1aBaTh

WCII0/Tb30BaHUsI CPeibl
Matlab B
ripoeccroHabHON
J1eATe/IbHOCTH; ;

* CIIOCOOHOCTBLIO
TIpe/ICTaB/ISTh U
OITHCHIBATh
COBPEMEHHYI0 HayuHYH0
KapTUHY MHPa Ha OCHOBe
3HAaHUM OCHOBHBIX
IOJIOYKeHUH, 3aKOHOB U
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* 5) crioco6bl
TOCTPOeHUs1 TpaUKoB
(yHKLIMI Ha TIJIOCKOCTH U
B TIPOCTPAHCTBE;;

* 6) ciocoObl 3ajaHMS
MaTpHI] ¥ oTiepalyuy Haf
HUMU;;

* 7) UCTOpUIO
BO3HUKHOBEHUS U
Pa3BUTHSI METO/IOB
MaTeMaTHKH, UAC/IEHHBIX
MeTO/IOB;

cobcTBeHHbIe (PYHKI[UH B
cpeznie Matlab;;

* 5) peliaTh UMC/€HHbIE
3a/1auM B cpeie Matlab;

METOJ0B MaTeMdTHKH;

Xopotiio (6a30BbIii
YPOBEHD)

112,45, 6us
CTMMCKAa 3HAaHUM YPOBHS
«OT/INYHO;

* 1.1, 2, 3, 4 u3 criucka
YMeHUW ypOBHS
«OTnruHO»;

* HaBBIKAaMH
HCTIO/Tb30BaHMUS
BCTPOEHHBIX (QYHKIWI U
OubmoTek cpe/b
Matlab; ;

* CMOCOOHOCTBHIO
YaCTUYHO TIPe/ICTaB/ISTh
Y OTHCBIBATh HAyUHYIO
KapTUHY MUpa Ha
OCHOBaHWHU U3BECTHBIX
METO/IOB MaTeMaTHKH;

YnoBnerBopuTebH
o0 (TIoporoBbii
YPOBEHD)

* uHTepdeiic cpeb
Matlab;;

* CMHTAaKCHUC U
CEeMaHTUKY CPe[IbI
Matlab;;

* crnocobbl MOCTPOeHust
rpadvkoB (yHKLMM Ha
TJIOCKOCTH;;

* croco0rl 3a/jaHus
MaTpHI] ¥ OTiepaluu HaJ
HUMU. ;

* 1) pemiaTh ypaBHEHUs
Y CUCTeMbI YDaBHEHUsI
cpenctBamu Matlab;;

* 2) cTpouTh rpaduKu
Ha TVIOCKOCTHU B Cpejie
Matlab;;

* 3) 3a/laBaTh BEKTOPHI,
MaTpHLIbI U OTIepalix
HaJl HIMU CpeJCTBaMH
Matlab;;

* HaBbIKaMH
WCII0/Tb30BaHMUSI
BCTPOEHHBIX QYHKIMH U
o6ubmiorek cpeabl Matlab
JUTST PeLleHuUst
MIPUK/IaHBIX 3a/1au TIPU
Ha0O/TIOIeHny U
TIOZIIEPIKKE
TIpero/iaBareisi;

Tabuija 5 — Jrarbl

2.2 Kommnerenuusa OITK-1

OITK-1: TOTOBHOCTBbIO MPUMEHSITh METOZbl MaTeMaTUKH, (PU3KMKH, XMMHH, CUCTEMHOTO aHasu3a,
TeOpUM yIIpaB/ieHUsi, TeOPUM 3HAaHWW, TEOPUM W TEXHOJOTMM MPOrpaMMMPOBaHUs, a TakKKe MeTO/0B
r'YMaHUTapHBIX, 5KOHOMHAUYECKUX U COL[aTbHbIX HayK.

Inist bopMUPOBaHUS KOMITETEHIIUK HEOOXOJUMO OCYIIeCTBUTD Psifi 3TArOB. DTarbl (HOPMUPOBAHMS
KOMITeTEHIIUM, TIpUMeHsieMble [jis 3TOr0 BUJbl 3aHSITUM W HCIO/b3yeMble CpPeACTBAa OLeHUBaHUS
Tipe/iCTaB/IeHbI B Tabsule 5.
OpPMMPOBAHUsI KOMITETEHI[MH U UCMOJIb3yeMble CPe/ICTBA OLIeHUBAHMSI

CocraB 3HaTb YmeTb Bnagets
CopepykaHue rpeZiMeT YKCIeHHBIX MIPUMEHSITh BOSMOXKHOCTH | HABbIKaMH IPOrPaMMHOMN
3TaroB METO/I0B; 37IeMeHTbI cpezbl Mathcad s peasiM3aly aaropuTMOB

TEOPHH TOTPeIIHOCTeH; | pelleHus aredpanyeckrx  UUCTeHHBIX METOZIOB B
CoCcoOBI pelieHws ypaBHEHUH, cpene Mathcad; HaBbIKaMu
ypaBHEHUI U CUCTEM I depeHIIMPOBaHUS, WCTI0/Ib30BaHUs
yPaBHEHUIA; METO/bI VHTerprvpoBaHus 1 MHCTPYMEHTa/IbHbIX
YKC/IEHHOTO peLleHUs TOCTPOEHUsI 3aKOHOB Cpe/iCTB CUCTeM

b depeHIMANTBHBIX pacrpezeieHus; KOMITbIOTePHOM
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ypaBHEHHUI; MeTO/bl
HHTePII0/IMPOBAHUS
(GYyHKLMI; MeTO/bI
NIPUOTVOKEHUS (PYHKITHH.

peai30BLIBaTh
a/IrOPUTMbI UUC/IEHHBIX
MeTOo/10B B cpesie Mathcad.

MaTeMaTUKW; HaBbIKaMu1
TPUMEHEeHHsI YUCTIeHHBIX
METOZIOB TPU pellieHnr
TIPUKJIaJHBIX 3a/ad.

Bunpl 3aHATHI

* JlaboparopHbie
3aHSTHS;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* JlabopaTopHbie
3aHSTHS;

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* JlaboparopHbie
3aHSATHS;

* (CamocTodTenbHas
paborta;

Ucronb3yembie
cpefcTBa
OLleHUBaHUs

* Ortuer 1o
nabopatopHoii pabore;
* Ornipoc Ha 3aHATHUSIX;
* 3ayerT;

* PacuetHas paborta;
* KoHCriekT

* Ortuer no
nabopatopHoii pabore;
* Onpoc Ha 3aHATHUSAX;
* 3auer;

* PacuetHasi pabora;
* KoHcnekr

* Otyet no
nabopatopHoii pabore;
* 3auert;

* PacuertHas pabora;
* 3auerT;

CaMOMO/TOTOBKY; CaMOMO/TOTOBKY;
e 3auerT; * 3auer;
dopMmy/MpoBKa IOKasaTesed M KPUTepUeB OLeHWBAHWS [JaHHOW KOMITeTEeHL|MM IIpuBe/leHa B
Tabmumiie 6.
Tabmurja 6 — [Toka3aresu v KpUTepUK OLIeHUBAHKSI KOMITeTEHL[MH Ha JTarax
CocraB 3HaThb YMmeTb Bnagets
Ot1nmyHO * HaBbIKAMU

(BBICOKMI YPOBEHB)

* TpeAiMeT YMC/IeHHBIX
MeTO/I0B;

* 3/IeMeHTbl TeOpUU
MOTPeLIHOCTe;

* Cr1ocoObI pereHust
yPaBHEHUI U CUCTeM
ypaBHeHUH (TIpsSIMble U
vTepaljuoHHbIe);

* MeTOo/|bl YNC/IEHHOTO
pelLleHNs
nubdepeHIMaTbHBIX
ypaBHeHUH;

* MeTofpl
VHTepIoMPOBaHUs
dyHKIM;

* MeTo/bl PUOITIKeHUST
dyHKIM;

* TIPUMEHSThb
BO3MOXHOCTHU CPe/Ibl
Matlab asis perenus
anrebpanyecKux
ypaBHEeHUH,
IuddepeHLIMpOBaHus,
WHTerpyupOBaHUs U
TIOCTPOEHHST 3aKOHOB
pacripeziesieHus;

* peanu30BbIBaTh
aJIrOPUTMbI YUCTIEHHBIX
MeToZioB B cpefie Matlab;

NpOrpaMMHOM
peas3aliy aArOpUTMOB
YMCJIEHHBIX METOZIOB B
cpezie Matlab;

* HaBbIKAaMH
VCTI0/Ib30BaHUS
VHCTPYMEHTaJ/IbHBIX
CPe/ICTB CUCTEM
KOMITbIOTEPHOU
MareMaTHuKy;

* HaBbIKaMM
NpUMeHeHUsT YUC/IeHHbIX
MEeTO/|0B I1PU pelleHnH
TIPUK/Ia/IHbIX 3a/ay;

Xopotiio (6a30BbIii
YPOBEHD)

* mpeJMeT YMCIeHHbIX
MeTO/|0B;

* 3/1eMeHTbl TEOPUU
TOTPEeLIHOCTel;

* metozbl ['aycca u
Kpamepa a1 peluenus
CJIAY;

* MeToAbl HbIOTOHA,
TI0JIOBUHHOTO JleJIeHUsI
JJ1S1 peLLeHust
He/IMHEWHBIX ypaBHeHUH;
* wmetog HeroToHa ajist

* TMPUMEHSThb
BO3MOXHOCTHU Cpe/ibl
Matlab g5 peleHus
anredbpanyecKux
ypaBHEHWH,
nvddepeHLIMpOBaHYS,
WHTETPUPOBaHUS 1
TIOCTPOEHHsT 3aKOHOB
pacripefiesieHust
W3BECTHBIMU METO/laMU U
BCTPOEHHBIMU
GyHKLUAMY;

* peayn30BbIBaTh

* HaBbIKaMU
TpOrpaMMHOM
peanu3aly aJropuTMoB
YMCJIEHHBIX METO/IOB
(YKa3aH-HbIX B pasjere
«3HaTb» YPOBHS
«Xopo1110») B cpefie
Matlab;

* HaBbIKaMM
WICII0/Tb30BaHUS
HMHCTPYMeHTa/IbHbIX
CpefCTB CUCTEMBbI
KOMIIbIOTePHOU
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pelleHus: CUCTeM
HeJIMHeHHbIX ypaBHeHUM;
* Metozb! PyHre-KyTTsl,
Oiisiepa /151 peleHust
I depeHIMaTbHBIX
ypaBHeHUH;

* metog HeroToHa 1
Jlarpanxa
VIHTEPII0/IMPOBaHUs
dyHKIM;

* MeTO/, HAMEeHBIINX
KBa/|paToB /s
npubmKeHUs QYHKLHIM;

a/rOPUTMbI YMCJIEHHBIX
MeTOo/10B (YKa3aHHBIX B
paszienie «3HaTb» YPOBHS
«Xopo1110») B cpefie
Matlab;

Mmaremaruky Matlab;

* HaBbIKaMH
NpUMeHeHUsT YMCIeHHbIX
MeTOZOB (YKa3aHHbIX B
paszere «3HaTb» YPOBHS
«XopoI110») MpH
pelLleHUH TIPUK/IaIHbIX
3ajay;

YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

* TpefMeT UMCIeHHbIX
MeTO/|0B;

* Mmetog ['aycca gis
petuenus CJTAY;

* MeTo/, [M0JIOBUHHOTO
JleJIeHus1 [J1s1 pelleHust
He/ITMHENHbIX yPaBHEHUM;
* MeToz Disiepa Ajist
pelLeHus

I depeHLIMaTbHBIX
YpaBHEHUH;

* metof Jlarpanxka
WHTepIIOMPOBaHUs
dyHKIM;

* MeTo/| HAaUMeHbILINX
KBa/JpaToB /15
nipubsKeHus PyHKIMNA
(MuHerHasg u
KBa/IpaTUyHas perpeccuun

);

* TIPUMEHSTh
BO3MO)KHOCTHU CPeIbI
Mathcad asist pettieHust
anreOpanyecKux
ypaBHEHUH,
mvddepeHIIMpOBaHYS,
WHTErpupoOBaHUs U
TIOCTPOEHUST 3aKOHOB
pacripefieieHUst
BCTPOEHHBIMU
byHKLIUSIMY;

* peanun30BbIBATh
a/IrTOPUTMbI YMC/IEHHBIX
MeToZOB (YKa3aHHbIX B
pasziesie «3HaTb» YPOBHS
«Y[I0BIIeETBOPUTETLHO») B
cpeznie Matlab;

* HaBbIKaMH
TpOrpaMMHOM
peanu3aly aJropuTMoB
YMC/IEHHBIX METO/0B
(YKa3aHHBIX B pa3jesne
«3HaTb» YPOBHA
«Y[I0BNIeTBODUTEIBHO») ;
* HaBbIKaMU
WCITI0/Tb30BaHUS
BCTPOEHHBIX (DyHKIMI
Matlab;

3 TunoBbIle KOHTPOJ/IbHbIE 3aJaHUA

Il peany3aliiu BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMeHHWH, HaBBIKOB W (WJTH) OIbITa
JesiTe/IbHOCTH, XapaKTepU3yHOIIUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B MpOLlecce OCBOEHHs
oOpa3oBarelbHOM MPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIOATOTOBKY
— TIpubmkeHHOE BBIYUCIEHNE OTIpeZie/IeHHbIX UHTErPasioB.
— TIpubmukeHue GyHKIMA METOZOM HaMMeHbIIIMX KBaJpaToB.
— MeTtoabl onTUMM3aLMK QYHKLIWA OAHOW 1 HeCKOJIbKUX MepeMeHHBbIX.

3.2 3auér
— Mogens. MogenvpoBaHue, 3Tanbl MOAeJIUPOBaHUA. MeCTO UMC/IeHHBIX METOJOB B
MO/le/IMPOBaHUM.
— Onrmvmusanua.  [locraHoBka 3ajauu  onTUMH3aLUMU. MeCcTo UWC/IeHHBIX MeTOJOB B
ONTUMH3ALIAH.

— TIlorpemHocTs. VICTOUHMKM TOTrpelIHOCTel, KiaccMUKalys TOrpelHoCTeil. 3Haualjue U
BepHbIe LU(PHI.

— Mertoap! pellleHUs] HeJMHEMHBIX yYpaBHEHWH C OJHOM TepeMeHHOM: MOJIOBUHHOTO [ie/leHus],
KacaTe/bHbIX, IPOCTbIX UTepALUM, CEKYILIHX.
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— IIpsiMble MeTO/IbI pellieHHs] CUCTEM JIMHEHHBIX aareOpanueckux ypaBHeHui: I'aycca, Kpamepa,
00OpaTHOM MaTpUIIBL.

— HWTepaliioHHbIe METO/bl PellleHus] CUCTeM JIMHeMHBIX anrebpanyecKuX YpaBHEHHH: MPOCTHIX
uTepauuy, 3enens.

— Mertoppb! pelieHNs CUCTeM HeJIMHeMHbIX YPaBHEHUM: NTPOCThIX UTepauyi, HeroToHa.

— WurepnionupoBanue ¢yHKIMi MeToamu Jlarpanka v HeroToHa.

— YucneHHoe WHTerpyMpOBaHME: MeTO/bl TMPSIMOYTOJbLHUKOB, Tpamenuii, CumrncoHa, MoHTe-
Kapro.

— AmnnpokcuMarusi GyHKLMA MeToZ,0M HauMeHbILIKX KBa/ipaToB.

— UYucsieHHble MeTOApl pellleHHss OOBIKHOBeHHBIX AuddepeHIManbHbIX ypaBHEHWA: MeTOAbI
Ouinepa, Pynre-Kyttsl, [Tukapa.

— OcHOBHbBIe BO3MOKHOCTH MaKeTa NpUK/IafHbIX porpamMm Matlab. Tuns! gaHHbIX. OniepaTopsl.

— Perienue 3a/1au BLIUMC/IUTETLHOM MaTeMaTHKKA BCTPOEHHbIMU QyHKUMsMU Matlab.

— OcobeHHOCTH si3bIKa MporpaMmupoBanusi Matlab.

— Tlopcucremsl (toolbox) makera Matlab.

3.3 TembI ONIPOCOB HA 3aHATHUAX

— 3HaKOMCTBO C CUCTEMOU KOMITbIOTepHOM anreOpbl Matlab

— CuHrakcuc s3pika Matlab

— Ortnajka ¥ MOUCK OMOOK TpY porpaMMupoBaHuy B Matlab

— IlporpammupoBanue B Matlab. M-daiibl.

— Orzmenenne KopHel rpaduueckdM Croco0OM. YTOuHeHWe KOpHeld MeTOJOM TOJIOBUHHOTO
JleJIeHHs, MeTO/IOM KacaTe/bHbIX, XOPJ, MPOCTbIX UTepaLvii.

— PelieHue crcTeM JIMHEHWHBIX YpaBHeHHWH MeToZIoM ["aycca, TpoCToy utepanuu, 3enens

— OpHomepHasi 6e3yC/I0OBHasi ONTUMU3aLIMS. YC/IOBHAs OITUMU3ALIHSL.

3.4 Tembl pacueTHBIX padoT
— Pemenue 3aaun MMHeHOrO NMporpaMMHUpoBaHus cpesicteamy Mathcad

3.5 Tembl 1a00paTOPHBIX padoT
— OcHoBbI paboTsl B Matlab
— IIporpammupoBanue B Matlab. Ympapsitoiijyie CTPyKTYpBbl.
— Omagka ¥ MouckK omrbok B Matlab
— IlporpammupoBanue B Matlab. BBoz u BbIBOJ, 3aruch B (aiis.
— Pemenue HenMHelHbIX ypaBHeHWl B Matlab
— Pemienue crcrem JIMHENHBIX ajireOpanueckux ypaBHeHu# B Matlab
— Permienue 3ajau orrruMu3aiuy B Matlab

4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellleHus: 3aJau 00y4yeHHsl UCTIONb3YIOTCS CIeAyIoIiue
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpeje/siolide TpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [eATeTbHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHOoBHas uTeparypa
1. HauaneHbie cBegerus 0 MATLAB: YuebOHoe rocobue Jjisi CTY[IeHTOB TEXHUUECKUX BY30B /
HozgpeBatbix [. O. - 2016. 176 «c. [DnekrpoHHbli pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/6376, cBOOOAHBIIA.
2. Konorpusos, B.A. dyHKIMOHaNbHasi cpefia NMporpaMMUpoBaHust cuctembl MatlLab. — M.:
TYCYP, 2012. — 75 c. [DnekTponHsbIi1 pecypc]. - http://e.lanbook.com/book/11172

4.2. lonoHMTe/IbHAA IMTeparypa
1. ITnoxotHukoB K.3. BerunciurensHele MeTogpl. Teopust u npaktvka B cpege MATLAB: kypc
JeKUUi. — JneKTpoH. AaH. — M.: Topsiuasi nunusi-Tenekom, 2013. — 496 c. [DnekTpoHHBIN pecypc]. -
http://e.lanbook.com/book/63240

CornacosaHa Ha noprane Ne 11272 18



2. TlopumHeB C.B. KomnbioTepHOe MozieTMpoBaHue (pU3nuecKrx rnporeccoB B nakete MATLAB.
YuebHoe mnocobue. — Cnb.: M3garenbctBo «Jlawb», 2011. — 736 c. [OnekTpoHHBIN pecypc]. -
http://e.lanbook.com/books/element.php?pl1_id=650

4.3. Obsi3aTe/ibHBIE y4eOHO-MeToAHYeCKHe 0Co0us
1. BbluncauTenbHasi MareMaTuka: MeToinyeckue peKOMeHZAlWy K jlabopaTopHbIM paboram /
bapannuk B. I, WctureueBa E. B. - 2014. 77 c. [DnexkTpoHHbIi pecypc] - Pexum poctyna:
https://edu.tusur.ru/publications/5363, cB0O0HBIA.
2. ®dyHKUMOHa/NbHas Cpefa TpOrpaMMHpoBaHusi cucteMbl MatlLab: YueGHo-MeToaMueckoe
rocobue K MpakTHUECKHUM 3aHSITUSIM M CaMoCTosTesbHON paborte / KomorpueoB B. A. - 2012. 75 c.
[SnekTponHsIi pecypc] - Pexxum poctymna: https://edu.tusur.ru/publications/1398, cBo6oAHBI#.

4.4. ba3bl JaHHbBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. makeT NMpUK/IaJHBIX rTporpamMM Matlab
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