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1. Heab, 327241 U IVIAHUPYEMble Pe3yJbTAThl 00y4eHHs M0 TUCHUILIHHE

[lenbr0 OCBOEHHMS JUCHMIUIAHBI «MaTemMaTudeckue MeETOAbl MOJCIUPOBAHUS U
MIPOTHO3UPOBAHUS) SABJISETCS OBJIAJCHHUE 3HAHUSIMH, YMEHUSIMH ¥ HaBBIKAMH B 00JIACTH TCOPUU
JAHAMHAYECKHX CHUCTEM, OCBOEHHE METOJI0B MATEMATHUYECKOrO MOJCIUPOBAHHUS U
MIPOTHO3UPOBAHUS JIMHEMHBIX W HEJIWHEUHBIX JIMHAMHYECKUX CHCTEM, H3YYUTh METOJbI
Ka4ECTBEHHOW TEOPUH CUCTEM.

3amayeid OCBOCHUS JUCLMIUIMHBI SIBJISIETCS MOJYYEHHUE CTYJICHTAMHM 3HAHWM, YMEHUU U
HABBIKOB, HEOOXOJMMBIX ISl CHUHTE3a W aHalM3a MaTeMaTHYeCKUX MOJENCH HEIWHEHMHBIX
JTUHAMHAYECKUX CHUCTEM C MPHUMEHECHHEM BBIYMCIUTEIBLHON TEXHUKH; MOJIYUYUTHh MPAKTUYECKUE
HAaBBIKM  HMCCJICIOBAaHHMS MAaTEMAaTHYECKMX MOJEJIEM ©  METOJ0B  IPOTHO3UPOBAHUS
JAHAMUYECKHX CHUCTEM, O3HAKOMHUTHCSI C OCHOBHBIMU TOHSATHUSIMH, PE3YyJIbTaTaAMU H
Ka4eCTBEHHBIMU METOJIaMH UCCIICIOBAHUS TMHAMUYECKUX CUCTEM.

Kommnerenmmu, ¢opmupyembie y 0O0ydYaronuxcsi, 3alUlaHUPOBAHHBIE PE3YJIbTaThI
OoOy4eHHs MO JUCITUIUITMHE, COOTHECEHHBIE C MHAMKATOPAMHU JOCTHKEHUSI KOMIICTCHITHI:

Kox m HammeHOBaHme Kox n namMeHOBaHHE 3aruTaHupOBaHHBIC PE3yJIbTATHl 00yUCHUS
KOMIIETCHIINH WHJUKATOPA TOCTUKEHUS M0 IUCLUIUIMHE (3HATh, YMETh, BIAJIETh)
KOMIIETEHIIUH

Oo6menpodeccronanbubie kKomnerennuu (OITK)

OIIK-3 Cnocoben OIIK-3.1 IlpuoGperaet u 3uamo:
npuodpeTaTs u UCIIOIb3YET HOBBIC 3HAHKS B |BUAbl MaTEeMAaTUYECKUX MOJEJCH, pPEeXHMBbI
UCIIOJIb30BATh HOBBIE CBOCH IpeIMETHOM 001acTH Ha |(PYHKIIMOHUPOBAHUS TEXHUYECKMX OOBEKTOB,
3HAHUS B CBOCH NPEIMETHOM|  OCHOBE MH()OPMAIMOHHBIX | METOBI IIOTy4YEHH MaTEMaTHYECKUX MOJIENIEH]
00J1aCTH Ha OCHOBE CHCTEM U TEXHOJIOTHI JOCTHKCHUSI HAyKH W TEXHHUKH, MEpelIOBOi]
MH(GOPMAITMOHHBIX CUCTEM U OTEUYECTBEHHBIN U 3apyOEKHBIN OIBIT B 00J1aCTH
TEXHOJIOTUH, MpeJiaraThb MaTeMaTHIECKOT0 MOJICTTUPOBAHHUS;
HOBBIE HJICH U TIOAXOBI K OPUKIAJHOE  IPOrpaMMHOE  OOECIeYeHH
PEIICHUIO MHKEHEPHBIX MaTeMaTHIECKOT0 MOJICTTHPOBAHUS

3am1a4 texauueckux cucreM (Matlab/Simulink);
Ymems:

pa3pa6aTHBaTL MAaTCMaTU4YCCKUEC MOACIN [JIs
OMMMCaHug MW TIPOTrHO3UPOBAHHA PaA3JINYHBIX
SIBJICHHI H mponeccoB TCXHUUYCCKUX CUCTCM]
CTPOUTH BBIYHUCIINTCIBHBIC MOICIHN JIIS
PA3INYHBIX TCXHUYCCKUX CUCTCM;,

Braoemeo:
HABBIKAMU MPUMEHEHUS TEOPETUUECKUX 3HAHUM
JUIsE OPMYITUPOBKH MaTEMaTHYCCKHX MOJIEIICH

u
UCCJIEIOBAHMUS JTUHAMHYECKUX CHUCTEM,)
HABBIKAMU TOHUMAHUS TEOPETUYECKUX |
MPUKIIATHBIX npobiiem, PUMEHEHUS]
MaTeMaTUu4eCKoro ammapara TUTS
MOJIETUPOBaHUS, MIPOrHO3UPOBAHUS 17

HUCCIICAOBaHUA JTUHAMUYCCKUX CUCTEM

VYHuusepcanbhble kommnerenunu (YK)




VK-1 Cnocoben
OCYIICCTBIIATh KPUTHUCCKHIMA
aHaIu3 IpoOJIEeMHBIX
CUTYyallMil HA OCHOBE
CHCTEMHOTO ITOJX0/1a,
BbIpa0aTHIBATH CTPATETHIO
NeUCcTBUHI

VYK-1.1 Ananusupyer
pOOJEMHYIO CUTYAITHIO KaK
CHCTEMY, BBISBIISIS €€
COCTaBJISIIOIINE U CBS3U MEKIY
HUMU

3uame.
- poOJIEMHYIO CUTYAINI0,0CHOBHBIC
MOJIOKEHUSI KaUeCTBEHHOU TEOPUH, TEPMUHBI U
MOJAXO0/Ibl TEOPUU JIMHEHHBIX M HEJTMHEWHBIX
JTUHAMHYCSCKUX CHCTEM.

- Ha3HAYCHUE U CTPYKTYPY OCHOBHBIX IAKETOB
MPUKIATHBIX TPOTpaMM I PEIICHHS 3a1ad
MOJICIUPOBAHUS U TTPOTHO3UPOBAHUS

Ymems:

- (GopMyIMpOBaTh 3a/JaYd AHAIUTUYECKOTO W
YUCJIEHHOTO MOJEIUPOBAHUS U HCCIIEIOBAHUS
JTUHAMUYCCKUX CHCTEM u BBIOMPATH
aJIcKBaTHbIE TEOPETUYECKUE U YHUCICHHbIE
METO/Ibl UX PEIICHUS

- IPUMEHATH OPHUCHBIE IPOTPAMMHBIC CPEACTBA]
B MTOBCEHEBHON paboTe, MporpaMMHpPOBaTh HA
s3pike  MatLab;  ymere  pa3paOaThiBath
ITOPUTMBI PEIICHUS TPAKTUYECKUX 3a]1a4.
Brnaoemy.

-aHAJIUTHYECKUMH Hu KOMITbIOTEPHBIMH]
METOJAaMM  aHajJu3a  MOJeNeHd  CIIOXKHBIX]
JTUHAMHYECKHUX CUCTEM.

HABBIKAMU  pa3pa0OTKH  TPUIIOKEHUH ¢
WCIIOJIb30BaHUEM  O(HCHBIX  MPOTrpaMMHBIX
CPE/CTB, HAaBbIKAMHU OTJAJKU M TECTUPOBAHUS
MPUKJIATHOTO MPOTPAMMHOTO 00ECTICUCHHUSI.

YK-1.2 OcymiecTBisieT TOUCK
BAPHUAHTOB PEILICHUS
MTOCTaBJICHHOM MPOOIEMHON
CUTyallu Ha OCHOBC JOCTYITHBIX
UCTOYHHUKOB HH(pOpMaIUH

3uameo:

CTpaTeTui0 pElIeHUs] IOCTaBICHHON 3ajayH,
KJ1acCU(PUKAITHIO MoOJIeJIei CHCTEM 1%
MpOLIECCOB, MPUHLMIBI W  METOJ0JOTHUIO
MaTEeMaTUYeCKOr0 MOJICIIUPOBAHUSA CHUCTEM U
MPOLIECCOB METOJIbI MOCTPOCHUS
MOJICITIUPYIOUTUX aJITOPUTMOB;

Ymems:
BBIpa0aThIBaTh  CTPATETHIO  IOCTABIICHHOM
3a/1a4u,peain30BbIBaTh AT OPUTMBI

MOJICIUPOBAHUSA,  HMCIOJIb30BaTh  OCHOBHBIG
METO/TIbI TOCTPOCHUS MATEMATHUECKUX MOJIeTei
MPOIIECCOB, CUCTEM, UX DJIEMEHTOB;paboTaTh C
nakeroM Matlab.

Brnaoemy.:

METOdaMH aHaIM3a MOLEIEH CIIOKHBIX CHCTEM,
KOMITPIOTEPHBIMH METOJIaMU TTOCTPOCHHUS H
aHaJIM3a MOJICIICH.




YK-1 Cniocoben VYK-1.3 PazpabaTsiBaeT

OCYIIECTBIIATh KpUTHUECKUN CTPAaTETUIO TOCTHIKEHUS
aHaJN3 MPOOJIEMHBIX IIOCTaBJICHHOM LIEJIU KaK
CUTyalluii Ha OCHOBE IIOCJIEI0BATENBHOCTD 1IAr0B,

CHUCTEMHOTO I0JAX0/1a, IIpEABUIS PE3yIbTaT KaXI0ro U3
BbIpa0aThIBAaTh CTPATETUIO | HUX U OLIEHUBAs UX BIMSHUE Ha
JENCTBUN BHEIIIHEE OKPYKEHUE
IIJIAHUPYEMOU IEATEIIbHOCTH U
Ha B3aMMOOTHOILIEHUS

Y4aCTHHUKOB ITOH JCATCIIBHOCTH

3nams:

paspabarbiBaer CTpaTEeTuIo JIOCTUKECHHUSI
MOCTABIICHHOM IIeJIM KaK TMOCTEI0BaTEIbHOCTh
[1aroB, OCHOBHBIEC TOJIOXKEHUS KayeCTBEHHOU
Teopur  IupepeHIuaNbHBIX  ypaBHEHUI,
TEPMUHBI U MOXOAbl HETMHEHHONW TUHAMUKHU U
TEOPUU JUHAMUYECKUX CHUCTEM, MPUMEHSEMBIC
JUIST  aHanuW3a  TMOBEACHUS  JIUHAMUYECKHX
CUCTEM; BKJIIOYas TaKue TIOHATUS  Kak
Oudypkanus, aBTOKOJICOaH!s, CHHXPOHHU3AIIHS,
ITUHAMHUYECKUU Xa0C

Ymemn:

dbopMynmMpoBaTh 3aqaud AHAIUTUYECKOTO WU
YHUCIIEHHOTO  HCCJENOBaHUS  JMHAMUYECKHUX
CUCTeM Ha (a30BOM IJIOCKOCTU U B TPEXMEPHOM
($ha30BOM IPOCTPAHCTBE U BHIOPATh aJIcKBATHBIC
TEOPETUYECKHE U YHUCICHHBIE METOIBl MX
pelieHus

Braoemy:

AQHAIUTUYECKUM METOJOM JIOKAJIM3allUu U
aHalyM3a Ha  YCTOMYMBOCTH  COCTOSIHUH
paBHOBECHS

MOJIETIE CIIOKHBIX CHUCTEM, KOMITBIOTEPHBIMU
MeTOaMH1 aHaymza YCTOWYUBOCTH
NEPUOANYECKUX

pElIeHUl, CHEeIHATU3UPOBAHHBIMU METOaMHU
OIICHKH MEphl XAOTUYHOCTH [IBIDKEHUS HAa
aTTPaKTOpE B

2. MecTto qucuuiuiaibl B cTpyktype OINOII

I[I/ICI_[I/IHJ'H/IHa MaremaTtudeckue MCTOIbI MOJCIIUPOBAHUA 1 IIPOTrHO3UPOBAHNA OTHOCHUTCS

K 00s3aTeNbHOM YacTH y4eOHOro IIaHa TI0
[TpubopocTpoenue.

HampaBieHuto moarotosku 12.04.01

Kon [IpeamecTBytomye TMCIUTUTAHBI (MOTYJIIH), [Tocnemyronue AUCITUTUTHHBI (MOTYJIN ),
KOMITETCHIIMH npaktuku, HUP, np. npaktuku, HUP, np.
MK-1 Nudbopmarmonnsie TEXHOJIOTHH B
IPUOOPOCTPOCHUH
K-2 MaTreMaTHYECKOE MOJICIIUPOBAHNE B
MPUOOPHBIX CHCTEMAX

J171s OCBOCHHMSI AUCUUTUIMHBI 00YYarOIIUNACS TOJIKEH:
HuddepenunanbHoe U uHTerpanbHoe ucuucieHue. uddepennuanpupie ypaBHEHHUS.

Nudopmarrka. OcHOBBI IporpamMmupoBanus. Ouszuka.



3. CTpyKTypa u coaepranue TUCHUNINHBI

3.1. CTpykTypa IMCHUTLINHBI

OO6m1ast Tpy10€MKOCTh TUCIUIUIMHBI cOcTaBisIeT 3 3aueTHhIX(bIe) eaunull(bl) (3E), Bcero
108 w4acoB, u3 KOTOpHIX 29 YacOB COCTaBISET KOHTAaKTHas paboTa oOydyaromerocs ¢
npernogaBaTeneM (3aHATUS JIGKIIMOHHOTO THma 8 4dac.,
(mpakTUYEeCKue, CEMUHAPCKHUE 3aHATHUS, Ja00opaTopHbie pabOTHl U T.M.) 16 Yac., rpynmnoBbie U
WHJUBUAYAJIbHBIE KOHCYJNbTAIIMU 2 4ac., mpueM sk3ameHa (KIIA), 3adera ¢ onenkoi - 1 gac.,
caMocTosiTeNIbHas paboTa oOyyatomierocs 44 yac, KOHTPOJIb camocTosiTeapHOoN padoThl (KCP) -

2 yac.

Bun yuebHoit paboTh Beero | Cemecrp
9acoB
1

OBUHIAA TPYJOEMKOCTbB JUCHUIIJIMHBI 108 108
KOHTAKTHASA PABOTA OBYYAIOUIET'OCA
C [IPEIIOJABATEIJIEM, 29 29
B TOM UHCJIE:
Jlexnmonnsle 3aHaTHSA (JIeK) 8 8
[Tpaktuueckue 3anstus (I1p) 16 16
KoHTpomas camocTosTenbHOM paboThl U HHASI KOHTAKTHAS 5 5
pabora (KCP)*
Koncynprammu (Kosc) 2 2
KonTtakTHbIe 9ack! Bo BpeMs arrectanuu (KITA) 1 1
CAMOCTOSTEJIBHASI PABOTA OBYUAIOUIET'OCA

: 44 44
(CPC):
[ToaroToBKa K MPOMEKYTOUHOM aTTecTauu B hopme: 35 35
(9K3aMeH)
OOPMA IMTPOMEXYTOYHOUATTECTALIMA 6] Ok

3.2. Coaep:xkanue TMCUMILINHBI, CTPYKTYPHPOBAaHHOE 110 pa3aejiaM U BUIaM 3aHATHI

3aHATUA CCMHHAPCKOI0 THIIA

PC

Pacnpenesienne Tpya0eMKOCTH
(B yacax) mo BuaaM y4eOHOH padoThl, BKJINYAS

OOTEHI

v

Paznensl
TIUCITUTUINHEI

Cemectp

3aHATHS IEKITHOHHOTO
THTIA
3aHATHS IPAKTHYECKOTO /
CEMHHAPCKOT0O THIIA
JlaGopaTopHbie pabOThI
['pymnnoBbie KOHCYIbTAITUH
B T.4.
OHTPOJIb CAMOCTOSITEIILHOM pa
(KCP)
HO020MOBKA K NPOMENCYMOYHOU

CamocrosTenbHas padoTa CTYICHTA, | ™

K

ammecmayuu

Cmaua 3adera / sK3aMeHa
Hrtoro

o0y4eHus (3HAHUSI, YMEHUS,

@opMmupyemMbie pe3yabTaThl

Jlureparypa

@DopMbI TEKYLLIETO

KOHTPOJISt

DopMbI IPOMEKYTOYHOMN aTTECTALUMN

MakcuMaJIbHOE KOJIHYEeCTBO 02J1JI0B

[V

- PEHTHHIOBOM CHCTEME

o 0AJLJILHO

Pas/:[en 1. OcHOBHEIC IOHATHS U IMPUHIUIIBEI MATEMATHYCCKOI'0O MOACTIUPOBAHUA U ITIPOTHO3UPOBAHMS.




J1.1,
J2.11

213
n2.14
217
218
2
.14
J11.20
0

J12.47

1. OcHOBHBIE dTaNbI OLK- JI2.74

MeTozAa 3.1-31,
MaTeMaTU4YECKOTO OITK-
3.1-V1,
MOJICIIUPOBAHUSA U OIIK- :
nporuosupoBanus. | 1 | 2 4 11 17 31-B1 J12.49
YHUBEpPCaTbHOCTH Y.K-l 1’ ,
MaTeMaTU4YECKHUX 31 T J11.22
Mogenei. [Ipuniun VK-Zf 1 ,J1.4,
aHaAJIOTHM. T J12.5,

32 15

J12.48

J12.60
21
12.26
712,30
1232
712.20
12,66
12,39
J12.40

J12.45

PaSI[eJI 2 I[I/IHaMI/I‘IeCKI/Ie CUCTCMBI U €€ MaTCMaTUYCCKas1 MOACIIb . MGTO,Z[BI HCCIICOAOBAHUSA MAaTEMATUUYCCKUX
MojeIIel, KitaccupuKamms




JI1.1,
JI1.5,
J12.9,
J12.12
J12.23
J12.25
J12.29
JI2.39
J12.40
OITK- JI1.17
,J12.4,
3.1-V1,
OIIK- J12.7,
2. Baenenue. JI2.15
3.1-Bl1,
KoneobarenbHble ,
VYK-1.1
TUHAMUYECKHE 31 JI2.21
CHUCTEMBI CHCTCMBI ’ ,
n ux csoficrsa| 1| 2 | 4 11 17 yfé'zl'l J12.30
@®a30BbIE IOPTPETHI ; :
OIIK-
THIIOBEIX JI2.31
KOJIE0aTEIbHBIX 3.1-31,
CHCTEM YKL 30
R EY
VK-1.1 ,.H2 33’
-y2 )
J12.63
J12.43
JI12.70
J12.44
JI1.22
,JI11.2,
J12.20
J12.24
J12.38

Paznen 3. Marematuueckoe MOICTMPOBAHUE HETMHEHHBIX 0O BEKTOB U TIPOIIECCOB.




3. Henuneitnbie
JTUHAMUYECKHE
CUCTEMBI.
budypkanun
JTUHAMAYECKHUX
cucreM llonsrue
0
JNEeTEPMUHUPOBAHH
oM xaoce.
Perynspusie u
CTpaHHBIN
aTTPAKTOPHI.

11

17

YK-1.1
-31,
YK-1.1
-32,
YK-1.1
-B2,
YK-1.1
-BI,
YK-1.1
-V1,
YK-1.1
-V2,
YK-1.3
-31,
YK-1.3
-BI,
YK-1.2
-V1,
YK-1.2
-BI,
VK-1.3
-Vl

J1.1,
J1.16

J1.18
,JI12.1,
2.2,
J12.6,
J2.7,
J12.8,
J12.53
J12.12
J12.14
J12.16
J12.31
J12.63
J12.37
J12.42
J12.67
, JI1.8,
J12.26
J12.30
J12.32
J12.64
J12.36
J2.51
J2.52

J12.54

Pa3nen 4. HexoTopbie HOBbIE METOIbI M 0OBEKTHI MATEMAaTUYECKOTO MOJICTUPOBAHUS POTHO3UPOBAHUS




4. Beiisiner-
aHaJIn3.
BpeMeHnHbIe psabl v
IIPOTHO3UPOBAaHUE
Heliponnsle cern.
dpakTabl.
JletepMUHUPOBaH
HBIN Xaoc.
Cunepreruka

11

22

VK-1.3
-BI,
YK-1.3
-V1,
VK-1.3
-31,
VK-1.2
-31,
YK-1.1
-V2,
VK-1.2
-V1,
YK-1.1
-32,
VK-1.1
-V1,
YK-1.1
-B2,
YK-1.1
-BI,
YK-1.2
-Bl

Jd1.1,
J1.3,
J1.21
, J12.9,
J2.12
J12.57
J12.20
J12.62
J12.23
J12.24
J12.25
J12.28
J12.29
,JI12.1,
2.2,
J12.6,
J12.10
JI2.11
J12.14
J12.17
J12.18
JI12.56
J12.59
J12.61
J2.27
JI12.65
, JI1.8,
JI1.10
J12.70
J12.44

J2.73
,J12.4




JBA7
Hiﬂ)
, JI1.6,
J1.7,
J1.13
nﬁw
, JI2.3,
JI2.55
Hiw
Hi%
Hi%
JB37
Hﬁﬂ
Him
Hi%
Hi”
Hiﬂ
Hi%
Hi%
HﬂH
nﬂw
Hﬁ%
HiM
Hi%
Hi@

J2.74

J2.75
, JI1.9

UTOIro

16

44

35

108




3.3. TemaTuyeckuii MJIAH JeKIMOHHBIX 3AHATHIA

Howmep pasnena TeMbl JICKIIMOHHBIX 3aHITUI Tpynoemxocts,
JUCIIUIIIHHEI yac.
Beenenue.MaTemaTu4yeckue CXeMbl MOJCIIMPOBAHUS CHUCTEM H
1 MPOIECCOB. Y HUBEPCAIBHOCTh MaTeMaThudeckux Mozenen. [Ipoiecco 2
KoJieOaHuit B 00beKTax pasHou mpupoasl. lepapxusi MOJeIe.
Onpenenenne TMHAMUYECKOW CUCTEMBI, Kiaccuukanus. JJuckpeTapie
) U HETMIPEePhIBHBIC MOACTH TUHAMUYECKHUX cucTeM. Da30BbIie TPACKTOPHUH. )
@a3oBbIil  MOPTPET  CUCTEMbl.  HenuHeilHble  JUHAMUYECKHUE
CHUCTEMEL. Y CTOMYHMBOCTH TMHAMHUUECKHX CHUCTEM.
JluHaMuuecKkre CHCTEMBI C OJHOM CTeneHblo cBoOOoabI IIpenenbHbie
3 MHO>KECTBA M aTTPAKTOPHI Ha (ha30BOH MIIOCKOCTH. )
Cuctemsl ¢ pa3MepHOCTHIO (pazoBoro mpoctpancTsa N OoJbie 3.
JlerepmMuHUpOBaHHBIN Xaoc. CTpaHHBIE XA0THUECKHUE ATTPAKTOPHI
BpeMmennble  psiipl, TPOTHO3WPOBAHUE  DJICKTPOINOTPEOSICHUS U
Harpy3ku. HelipoHHble ceTM W 3agaya NOPOTHO3UPOBAHUS B
4 DIIEKTPOSHEPTETHKE. BeiiBner-nmpeoOpa3oBaHue U 4aCTOTHO- 2
BPEMEHHOE TPE/ICTaBICHNE CUTHANIOB. DpakTalbl U PpakTaabHbIC
CTPYKTYPBHI.
Bcero 8
3.4. TemaTu4yeckuii IJIaH NPAKTHYECKUX 3aHATHH
Howmep pasnera TeMbl MPaKTUYECKUX 3aHATHI Tpynoemxocrs,
JUCIIUILIAHEI yac.
1 [Tonb3oBarenbckuit nuuTEpdeiic 1 ocHoBHBIE 00BeKTHI MATLAB 2
) ®opMUpOBaHHE BEKTOPOB U MaTpull. PelieHue cucrem JIMHERHBIX 2
ypaBHeHui. Onepaiuu ¢ moJIMHOMAMH
I'papuxka B MATLAB. JlBymepnas u TpéxmepHas rpaduka.
3 WNHTeprnionsuuuu  anmpoKCHMAaIUK JaHHBIX. Mcmnomb3oBaHKe 2
mateMarndeckoro rnakera MATLAB nns uccnenoBanust GyHKIHMA
Hcnonp3zoBanne maremarnyeckoro maketa MATLAB nns pemenus
4 mupdepeHIMaNbHBIX  YPaBHEHHWA.  YTPABJISIONINE  CTPYKTYPHI, 2
olrepaTopsl IpepbIBaHMs U quasorosblie nporpamMMsl B MATLAB.
5 [Tpumenenue nakera MATLAB m1st ananu3a THHAMHUYECKHAE CUCTEMBI 5
6 [Tpumenenne nakera MATLAB 111 KaueCTBEHHOT0O aHaIN3a JIMHEWHBIX 2
JC
v [Ipumenenne maketa MATLAB s KA4eCTBEHHOI'O0 aHaIM3a 5
HenmuHerHbIX J[C
8 [Tpumenenue nmakera MATLAB st ricciienoBaHus aTTPAKTOPOB 2
JUHAMUYCCKUX CUCTEM
Bcero 16

3.5. TemaTu4yeckuii MjiaH JJ1abopaTOpPHLIX padoT

JlanHb1ii BUJT pabOTHI HE MPEAYCMOTPEH YUEOHBIM IJIAHOM

3.6. CamocTosiTesIbHAsA paboTa CTy/IeHTa




Howmep pazgena
JUCIUTIIAHBI

Bug CPC

Conepxanne CPC

TpynoeMkocTs,
yac.

OCHOBHBIE dTaNbl
MeToaa
MaTeMaTHIECKOTO
MOJICJIUPOBAHUS U
MPOTHO3UPOBAHUSL.
YHHUBEPCATBHOCTD
MaTeMaTHYCCKUX
MoOJeIei.

BBITIOJTHEHHUEC TECTA

11

KonebarennHble
JTMHAMHYCSCKUE
CHCTEMBI CUCTEMEI U UX
cBoiicTBa. Pa30BEIC
MOPTPETHI THUITOBBIX
KoJIeOaTEIbHBIX CHCTEM

BBITTIOJTHCHHEC TECTA

11

Henunelinbie
JTUHAMHUYECKUE
cucremMbl. budypkarmmn
JTUHAMHUYECKUX CUCTEM
[lonsTHe 0

JNETEPMUHUPOBAHHOM
xaoce. PerynspHsie u
CTPaHHBIA aTTPAKTOPBI

BBITIOJTHEHHUEC TECTA

11

BeliBner-ananus.
BpeMenHsie psaibl 1
IIPOTrHO3UPOBAaHUE
Heiiponnsie ceru.
®pakTaibl.
JleTepMUHUPOBAaHHBIN

xaoc. CHHepreTuka.

BBITTIOJTHCHHEC TECTA

11

Bcero

44




4. Oopa3oBarejibHbIE TEXHOJIOTHHU

B npouiecce 00yueHust uCnoyb3yroTes:

AUCTAHOWMOHHBIC KYPCEIL,

pa3MeICHHbBIS

Ha INIOINAJKE

Lms MOODLE, URL:

https://Ims.kgeu.ru/; Cceuika Ha kypc: http://Ims.kgeu.ru/course/view.php?id=2699
- DJIEKTPOHHBIC O00pa30BaTEbHBIC PECYPChl, pPa3MEIICHHbIC B JMYHBIX KaOHWHETaX
cTyaeHToB DnekrponHoro yuusepcutrera KI'DY, URL.: https://e.kgeu.ru/.

5. OueHnBaHuHe pe3yJbTATOB 00y4YeHUS

OueHuBaHue pPe3yJNbTaTOB OOYYEHHS M0 JUCUUILIMHE OCYIIECTBISIETCS B pPaMKax
TEKYLIEro KOHTPOJISl YCIIEBAEMOCTH, MPOBOJAUMOTO 10 OayuibHO-peiTuH-roBo cucteme (BPC), u
IPOMEKYTOUHOMN aTTECTALIMH.

O00011IeHHBIE

KPUTEPHUH

n IIKajlaa

OLCHUBAaHUA

YPOBHS

c(hOpMHUPOBAHHOCTH

KOMIICTCHIIUN (I/IHI[I/IKaTOpa JOCTHKCHUA KOMHGTGHHI/II/I) I10 uTOIraM OCBOCHHA THUCIHHUIIIIMHBI:

[Lnanu- O00011IeHHBIE KPUTEPUHU U IIIKAJIA OLICHUBAHUS PE3YILTATOB O0YUEHUS
Y y
pyembie
C3YyJIb- HEYIOBJIET- OBJIET-
pesy YA YA XOpOIIO OTIIUYHO
TaThI BOPUTEIBHO BOPUTEIBHO
0GyueHuUs HE 3a4TEHO 3a4TE€HO
MHHIMATEHO YpoBeHb  3HaHMKW B[ YpOBEHb 3HAHUU B
YpoBeHb 3HAHUI HIXKE 8
P JOMYCTUMBIA  YPOBEHb obneme, obneme,
ITomHOTa |MMHMMAJIBHBIX sHanui. uMeer mecto | COOTBETCTBYIOIIEM COOTBETCTBYIOIIEM
3HaHUIl |TPeOOBaHMH,  MMEIOT MHOLO ’ HerpyGbix| TPOTPAMME, UMeeT| IporpamMmme
MECTO IpyObIe OMHOKH OMIHGOK MECTO HECKOJILKO| ITOATOTOBKH, oe3
HErpyObIX OIMOOK OIIMOOK
IIpOAEMOHCTPUDOBAHEL IIponeMoHcTpHUpOBaHBI
Mo S [IponemMoHCTpUpPOBaHBI BCI; OCHOBHHP; p vers, | BCS OCHOBHBIC yMEHHS,
P P OCHOBHbBIE YMEHWUS, y ’| pellieHbl BCE OCHOBHBIE
CTaHJapTHBIX 3a]a4 HE pelIeHbl BCE OCHOBHBIE
pEeIIeHbI TUIIOBBIE 3aJ]a4ui C OTJCIbHBIMU
Hamuuwe [nmpoaemMoHCTpUpOBaHbI 3aJaud  C HerpyobIMHU
. 3ala4y  C HErpyObIMHU HECYIIECTBEHHBIMU
YMEHUU |OCHOBHBIE YMEHHS, OIIMOKAMHU, BBITIOJTHEHBI
OLIMOKaMU, BBIIIOTHEHB] HEeJ0YeTaMH,
UMEIOT MECTO IrpyOnie BCE 3aJ[aHMsl B IOJTHOM
6 BCC 3aJlaHUd, HO HE B BBITIOJIHEHBI BCE
OIIMOKHU 6 00beMe, HO HEKOTOpbIE
MOJIHOM 00beMe 3aJaHusl B IIOJIHOM
C HeJloueTaMu
o0beme
IIpu peleHuu .
Hamame |crangaprapix sagad He Nmeerca munnmansubii [IpogemonctpupoBansl |IIpoaeMoHCcTprpoBaHbI
HABBIKOB | TTDO/IEMOHCTPHDOBAHBI HAaObOp HAaBBIKOB 75 0a30BbI€ HABBIKM IIPU  [HABBIKU MPH PEIICHUU
(BnazieHue 65 SOBLIC p pHaBHKH pelleHrs CTaHIAPTHBIX| pEIICHUH CTAaHAAPTHBIX |HECTAHJAPTHBIX —3a1ad
’|3alad ¢ HEKOTOPBIMH[33a/lad ¢ HEKOTOpPHIMH | 0e3 [0)1135(310) 4 u
OIBITOM) |MMEIOT MECTO TpyObIe
OLIGKIL HeJ0ueTaMu HEJ0UYeTaMU HEJI0UYETOB
o o
> g S KOMIETEHIIS! B HOJTHOf CdhopmMupoBaHHOCTD CdopmupoBannocts | ChopMUpOBaHHOCTH
S B = KOMITETEHIUHU KOMIIETCHIIMHM B I€JIOM | KOMIIETECHIIUU
& o 2 |mepe He chopmMupoBaHa.
< 2 COOTBETCTBYET COOTBETCTBYET MOJIHOCTHIO



http://lms.kgeu.ru/course/view.php?id=2699

MHHHUMAaJIbHBIM
s = TPEOOBAHHSM. IV COOTBETCTBYET
=3 i .
e g HMGIO]{MXCH e I/?MeIOH_[I/IXCH 3HAHUH TPeOOBAHHAM,
S I |Mmerommuxcs  3Hanpii,| YMCHHN,  HABBIKOB B eVl RABLIKOR I;I/IMCIOI_HI/IXCSI 3HAHWH,
5 E c:) YMEHUH,HABLIKOB LIeaoM NOCTaTOIHO IV 1}\]/[OTI/IBaI’II/II/I 5 LeOM YMEHHUH, HABLIKOB U
9 E 2 |memocratouno si| PETHCHHSA HIpaKTH- MOTHUBAIMH B MTOJTHOH
T = 2 YECKUX JOCTAaTO4YHO 1A
T 5 I |PpeIICHUS NPAKTHICCKHX DEIIICHS CTAHAAPTHBIX Mepe JOCTaTOYHO IS
<
& 2 I |(mpodeccHonambHBIX) (mpodeccHOHATBHEIX) DA THCO-KIx peleHus CITOYKHBIX
2 g [3amau 3aziaq, HO - Tpebyeres ( 15 otbecononamsax) | PAKTHISCKAX
(0]
== AOHOIHHTEIbHAA p (mpodecCcHOHANBHBIX)
Z 3 NPAKTHKA mo| 3aAad sajau
< X OOJIBIIMHCTBY
MPAKTUICCKUX 33144
z 2
1
258
SH) EE\
= 5B BEX
o 8 o
DR
S S w % Huzkni Hwuxe cpeanero Cpennuit Bricokuit
2 < &5
O =B B =
m 9SS o
o © ¥ <
& EF
> ==
IS
A
[IIxana olleHKU pe3yabTATOB 00YUEHUS 11O TUCIIUTUINHE:
YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIIUN
< 5 = (MHAMKATOpA JOCTHXKEHUSI KOMIIETEHITUH )
=
o = . . .
= o:) X g % 3arIaHupOBaHHBIE Bricokmit Cpennuit Hwxe cpegnero Huzkui
Moo £ =| pe3yibTarhl o0yueHust TIIKa/ia OLCHIBamI
z = 2|  no amcuunMHe
& =~ H OTJINYHO XOPpOIIIO YHOBIICT HCYIOBJICT-
p BOPUTETHHO BOPUTENBHO
3aYTEHO HE 3aYTEHO
3HaTL
3HaeT ocHoBHEIE | [T110X0 3HAET,
3Haer MpoOJIEeMHYIO  [OCHOBHBIE
poOJIEMHYIO CUTYAIIUIO,IOJIO |TTPOOIEMHYIO
CUTYAIIUI0,0CHO |KeHUs CHUTYAIIHIO,IT0JIO
- MIPOOJICMHYTO | BHBIE KauyeCTBEHHON |»KeHMs
CUTYAIlI0,0CHOBHBIE |MOJIOKEHUS TEOPHH, KauyeCTBEHHOM
MOJI0KEHUS Ka4eCTBEHHOM | TEpMHUHBI u[ reopuu, YpoBeHb 3HaHUHT
Ka4yeCTBEHHOMH TEOpHH, IMOIXO/IBI TEPMUHBI u| Hrxe
VK-1 | VK-1.1 TEOPUH, TEPMHHBI H|TCPMHUHBI u| Teopun MOIXOJIBI MHHHUMAJIBEHOTO
IIOIXOJIbI TEOPHUH|TOAXO/IbI JIMHEHHBIX 1| TCOpUH TpeOOBaHUs, 110
JIMHENHBIX u| Teopuu HEJIMHEHHBIX JIMHEMHBIX u|myckaeT rpyosie
HEJIMHENHBIX JTIMHENHBIX Wl IMHAMHAYECKUX |HETUHEHHBIX OIIMOKH
JTUHAMUYECKUX HEJIMHEHHBIX CHCTEM TIPH| THHAMHAYECKUX
CHCTEM. JIUHAMHYECKUX |[OTBETE  MOXKET|CHCTEM npu
CHCTEM HE| IOy CTHUTh OTBETE
JIOITyCKaeT HECKOJIbKO  He|oImycKaer
OIINOOK. rpyOBIX OIMMOOK|MHOXKECTBO
MEJIKUX OLINOOK




3HaeT [Tnoxo
3Haer Ha3HA4YeHHE  W[3HaCTHA3HAYCH
Ha3Ha4YeHHe  U|CTPYKTypy ue U CTPYKTypy
CTPYKTYpYy OCHOBHBIX OCHOBHBIX
- Ha3HAYeHHEe W OCHOBHBIX MaKEeTOB MaKEeTOB .
YpoBeHb 3HAHUHT
CTPYKTYPY OCHOBHBIX|ITaKETOB MIPUKITATHBIX MIPUKITATHBIX ke
MAKeTOB MPUKIAIHBIX| TPUKIIaIHBIX nporpaMM  JJISI{ IpOrpaMM  JUIst
nporpaMmm b H,Z[.H}I npor anIiM ISt EH_IFGPHI/IH 3a§[aq gmelzmyl 3ama4 MHHIMATLHOTO
porp porp P P TpeboBaHus, 10
pelieHus 3aJay|penieHus 3a/1a4l MOACTUPOBAHUS | MOJETNPOBAHUS
nmyckaer rpyOsie
MOJICTTUPOBAHUS 1| MOJICTTUPOBAHUS | U u LBk
MPOTHO3UPOBAHUS U IPOTHO3UPOBAH |MPOTHO3UPOBAH
MPOTHO3HPOBAH |Hs MOXET|USI TIPH OTBETE
Usl HE JIOMYCKAaeT| IOMyCTUTh JIOTTyCKaeT
OIMO0K HECKOJILKO  HE{ MHOXECTBO
rpyOBIX OMHUOOK | METKUX OIMHUOOK
YMmerb
IIpu  pemenun
B LEJIOM|
JlemoHCTpUpYye T TUTOBBIX  3aJau
JEMOHCTPHUPYET
JeMmoHcTpUpye T| ymeHUs — HE
MEHUS OpMYJINPOBATH €MOHCTPUPYET
y (opmytup dbopmynupoBaTh A pHpy
dbopMynupoBarth | 3a1a4n saaun chopMUpOBaHH
- (bopMynupoBaTh|3agaun AQHATUTUYECKOT oe yMEHHE
AHATUTUYECKOT
3a/1a4mn AHATUTUYECKOT [0 U YUCICHHOTO (dbopMyIUpoBaTh
0 ¥ YHCIEHHOTO
AQHAIUTUYECKOTO U[0 ¥ YHUCIIEHHOTO | MOJICITUPOBAHUS 3a/1a4uu
MOJICTTUPOBAHUS
YHUCIIEHHOTO MOJICTTUPOBAHUS | ¥ HCCIICIOBAHUS aHATUTUYECKOT
U MICCIIEZIOBAHUS
MOJIETTUPOBAHUS Y| ¥ UCCIIEZIOBAHUS | ITMHAMUYECKUX 0 M YHCIIEHHOTO
JTUHAMHYECKHIX
WCCIICIOBAHHUS TUHAMHYECKHUX |CHCTEM 1 erem 4| MOACTHPOBAKHS
JTUHAMHYECKHUX CUCTEM Y| BIOMpATh BEIGHDATE 1 UCCIIEJIOBAHHUS
CUCTEM U BBIOMpATH|BBHIOHPATH aJICKBaTHBIC a,I[eKBI;THBIe JTUHAMHYECKHUX
aJIecKBaTHBIE aJIecKBaTHBIE TEOPETUUECKHE CUCTEM "
TEOPETUICCKHE
TEOPETUICCKHE Y| TEOPETUYECKHE |M  YHCIICHHBIC BEIOMpATh
U YHCJICHHbIE
YHUCIIEHHbIE  METOABI|M  YHCIIEHHBIE| METOIbI 2 I x| /ICKBATHbIE
UX peIIeHus METO/TBI UX| peleHus TEOPETUIECKHE
pemieHuss , HO
pelieHus He| IOTyCKaeT Tpu U YHCJICHHBIE
JOMyCKaeT TIpH
JIOITYCKaeT TOM psn METO/IbI 170
3TOM pan
91115 (03 HEOOIBIINX perieHus
HEOOJTBITIIX
OLIOO0K JOTyCKaeT
OIIMO0K

rpyOBIC OITUOKH.




I[Ipu  pemenun

B 1IeJI0M
JemoHcTpupye T| IeMOHCTPUPYET THTOBRIX  3aftad
JeMmoHcTpupye T pHpY PHPYET | e
YMEHUS YMEHUS
YMEHHUS JEMOHCTPHPYET
MPUMEHSITh MIPUMEHSITh
MIPUMEHSATH chopMHUpPOBaHH
oucHsle oucHsle
oucHeie oe yMEHUe
MpOrpaMMHBIE | TPOrpaMMHEIC
- IPUMEHSATH O(UCHBIE| TPOrpPaMMHBIE MPUMEHSITh
CpencTBa B| CpecTBa B
POrpaMMHEIE CpencTBa B . . |oducHbie
. |TOBCeTHEBHOW |MOBCeAHEBHOU
cpeacTBa B[ TOBCETHEBHOM MIPOrpaMMHEIC
. pa0ore, paoore,
MOBCETHEBHOM pabore, CpencTBa B
MIPOTPaMMHUPOB | TPOrPaMMHUPOB .
paborte, IPOTPaMMHUPOB MTOBCETHEBHOM
NPOTPAMMUPOBATH Ha |aTh HA  S3BIKE| o 1oy, Lo JOPIKCGATb (Ha ASHIRG 5.
porp p ] ] MatLab; ymers|MatLab; ymers P ’
s3eike MatLab; ymers |MatLab;  ymers IPOrpaMMHPOB
paspabarbiBaTh |pa3pabaTbIBaTh
pa3pabaTbIBaTh pa3pabaTbIBaTh aTb Ha S3bIKE
AIITOPUTMBI AIITOPUTMBI _
AITOPUTMBI  PEIICHHUSI| aITTOPUTMBI MatLab; ymers
pelieHus pelieHus
MPAKTUYECKUX 3a7a4. |penieHus pa3pabaThiBaTh
MPAKTHYECKUX | PAKTHYECKUX
PaKTUIECKUX AIITOPUTMBI
3a/1a4 JOIyCcKaeT|3a1ad, HO
3ama4y HE pelieHus
IpH  ATOMPSI |IOIMyCKaeT TpH
JIOITyCKaeT MPAKTHYECKIX
HEOOJIBIINX 3TOM pan
OIIMOOK 3aja4,
o1nO0K HEOOJIbLINX
JOIyCKaeT
OIINOOK.
rpyObIe OIMOKH.
Bnanets
[IponemoHcTpH
[IponemoncTpu PO P
poBaHbI 6a30BbIE
POBaHBI HABBIKH
HaBBIKH
BJIQJICHUS
BIIQ/ICHUS
AHATUTHYECKUM
aHanutudeckuM | Mmeercs
-QHAJIUTUYECKUMU  U|U 51 . |He
Y| MUHIMAJTbHBIT
KOMITHIOTEPHBIMH KOMITHFOTEPHBIM MIPOJAEMOHCTPHP
KOMITBIOTEPHBIM | HA0Op HABBIKOB
METOJaMU  aHalu3alu METOJaMHU OBaHbI 0a30BBIC
. u METOAAMU|NIPH  PEIICHUUN
Moienei CIIOYKHBIX | aHAJTH3a HaBBIKH,
. aHam3a TUTIOBBIX 3a]1a4,
JTUHAMHYECKHIX MoJIesei . JOTTYIICHBI
Mojenei JIOTyCKaIOTCs
CHCTEM. CJIO’KHBIX rpyObIe OMIUOKHI
CJIOKHBIX MHOTO OIIHOOK
JTUHAMHYECKHIX
JTUHAMHYECKHUX
CUCTEM 0e3
CHCTEM
(911150 u HOMYIIEHO  Psi
HEJIOYETOB Y P

MEJIKAX OIHNOOK.




[TIponeMoHncTpu

[TIponeMouncTpu

pOBaHbI poBaHbI 6a30BbIC
HaBBIKAMHU HaBBIKH
HaBBIKaMH pa3paboTKu| pa3paboTKu pa3paboTku
MPHUIOKEHUN C|TIPUIIOKEHUH  C|TPUIOKEHUH ¢
HCIIOJIb30BaHUEM UCIONIb30BaHUe |ucmonb3oBanue |Mmeercs He
O(UCHBIX M ouCcHBIX| M 0(UCHBIX| MUHUMAJTbHBII
MIPOJIEMOHCTPUP
MIPOrPaMMHBIX MPOrPaMMHBIX  |[IPOTpaMMHBIX |HAOOp HABBIKOB
OBaHbI Oa30BbIC
CpeACTB,  HaBBIKAMH|CPEIICTB, CpPEACTB, npu - pemwiendu| oo
OTJIaJIKU 1| HaBBIKAMHU HaBBIKaMU TUTIOBBIX 3374, ’
JOMYIIEHBI
TECTUPOBaHUS OTJaIKN 1| 0TI KN | IOy CKaroTCs
rpyObie OIMOKH
MIPHUKJIATHOTO TECTUPOBAHUSL |TECTUPOBAHUS |MHOTO OIIHOOK
POTrPaMMHOTO MPUKIAIHOTO  |TPUKIIAJHOTO
obecrieyeHus. MPOrPaMMHOTO  |[TPOTPAMMHOTO
obecrnieuyeHus obecrnieuyeHus
6e3 omMOOK ||JIOMYIIEHO Pl
HE/I0YETOB MEJIKHX OIHNOOK
3HaTh
3HaeT
[Tnoxo 3HAET
CTpATETUIO
3HaeT CTpaTEruIo
peeHHs
CTpaTeTHIo . |pemenus
MOCTABIICHHOM .
pelieHus MOCTaBIICHHOM
. |3amaunm,
MOCTaBJICHHOU 3aja4i,
KJaccuuKanu
3aJ1a4u, . |kmaccudukamnm
CTpATEeTHIO  PEIICHUS 10 Mojienei .
o KJ1accuukanm 130) MOJEIIEN
MOCTaBJICHHOH 3a/1a4H, .| cucrem "
10 Moienen CUCTEM u
KJ1acCu(PpUKAIHIO MPOIIECCOB,
o CUCTEM " MIPOIIECCOB,
MOJIeTIe CHUCTEM W TIPUHITUTTBI u .
MIPOILIECCOB, MIPUHIIAITBI u| YpoBeHb 3HAHMIA
MIPOIIECCOB, METOOJIOTHIO
TIPUHITATIBI 7| METOMOJIOTHIO  |HWXKE
TPUHITUITBI u MaTEeMaTHYECKO
METOIOJIOT U0 MaTEeMATHYECKO | MUHUMAIHLHOTO
VK-1.2 |meronosoruto ro
MaTeMaTHIECKO ro TpeOOBaHUs, 110
MaTEeMaTHYECKOTO MOJICTTUPOBAHUS
ro MOJICTTPOBAHUS | TyCKaeT TpyObie
MOJICITUPOBAHUS CHCTEM "
MO/JICITUPOBAHUS CHCTEM 1| OITMOKH
CUCTEM U TIPOIIECCOB MIPOIIECCOB
CUCTEM " MPOIIECCOB
METOABI  TIOCTPOCHHUSI METOBI
MPOIIECCOB METO/IbI
MOJICTTHPYIOITIX MTOCTPOCHUS
METO/IBI MOCTPOCHHUS
QITOPUTMOB; MOJICITUPYIOIH
MOCTPOCHHS MOJIEITUPYIOLIH
MOETHPYIOH |- AITOPHIMOB, 1 o OpHTMOB;
by npu OTBETE p ’
X aJITOPUTMOB; npu OTBETE
HE  JIOMyCKaeT MOKET JIOITYCKaeT
4 JOMyCTUTh Y
o1nO0K MHO>KECTBO
HECKOJIbKO  HE

rpyOBIX OIITMOOK

MEJIKUX OLIMO0K

VYmeTb




JleMoHCTpHUpYE T

I[Ipu  pemenun
THUIIOBBIX 3a1a4
HE

JeMoHcTpupye T|ymeHus
[EIOM| IEMOHCTPUPYET
YMEHHUS BbIpa0aThIBATh
JIEMOHCTpUpPYET |chopMupoBaHH
BbIpa0aThIBATh |CTPATETHIO
. |ymenus oe YMEHHUE
CTpaTEruio MOCTaBIICHHOM
. BbIpa0aTbiBaTh |BbIpaOaTHIBAThH
BbIpa0aThIBATh TIOCTABJICHHOW  |3aa4yM,pean3o
CTpaTEruio CTpPATETHIO
CTpPATETHIO 3a/1a4yu,pean3o |BbIBAThH . .
. MIOCTABJICHHOW | TIOCTaBJICHHOU
MOCTaBJICHHOU BBIBAaTh AIITOPUTMBI
3a/1a4M,peann3o |3aaadu,peain3o
3aJ1a4M,peain30BhIBAT | ITOPUTMBI MOJICTTUPOBAHUS
_ BBIBATh BBIBAaTh
b ITOPUTMBI| MOZCTTUPOBAHHUS |; HCIOJIH30BATH
. QITOPUTMBI AJITOPUTMBI
MOJICTTUPOBAHUS; ;  HCIIOJIb30BaTh| OCHOBHBIC
MOJICTIMPOBAHUS | MOJICITUPOBAHHSI
UCTIOJIh30BATh OCHOBHBIC METOBI ) _
; HCIIOJIb30BaTh|; WCIOIH30BAThH
OCHOBHBIE METO/IbI| METOTBI MTOCTPOCHUS
OCHOBHBIC OCHOBHBIC
MOCTPOCHHS TIOCTPOCHHSI MaTeMaTHIeCKU
.| MeTombr METO/IbI
MaTeMaTHYeCKHIX MaTEeMaTHYECKU |X MoJIemei
. . MOCTPOCHHUS MOCTPOCHHS
MOJIEJIEH  TIPOIIECCOB,|X MOJIETIH| TIPOIIECCOB,
MaTEeMAaTHYECKU |MaTeMaTHYeCKH
CHUCTEM, UX|TIPOIIECCOB, CUCTEM, ux . .
X MOJIeNeH| X MoierneH|
3JIEMEHTOB; PabOTaTh C|CUCTEM, UX|371eMeHTOB; pab
MPOIIECCOB, MIPOILIECCOB,
nakeroM Matlab. DJIEMEHTOB;pad |oTaTh C
CHCTEM, UX|CHCTEM, 1704
OTaTh c|makerom Matlab,
AIIEMEHTOB;pad |3JIEMEHTOB;pabd
naketroM Matlab,| nonyckaer mpu
HE  JIOIYCKaeT|3TOM ST oTarb ¢ orarb ¢
y P akeTom Matlab. | maxerom
OIMO0K HEOOJIBIIIX
Matlabgomycka
o1nO0K
eT rpyObie
OIIMOKH,
Bnanets
IIponemoHncTpu
POl p [TIponeMouncTpu
POBaHBI HABBIKH
poBaHbI 6a30BbIE
BJIQJICHUS
HaBBIKH
METOAaMHU
BIIQ/ICHUS
METOJIaMU aHaIM3al aHaIn3a Nwmeercs
N . METOIaMH . |He
Mojienei CITOYKHBIX | MOJIEIICH MUHHMAJTbHBIHA
aHanm3a MIPOJIEMOHCTPUP
CUCTEM, CIIOKHBIX . HaOOp HaBBIKOB
MoJenen OBaHbI 0a30BEIE
KOMITBIOTEPHBIMHU CHCTEM, OpU  pelICHUA
CJIOKHBIX HaBBIKH,
METOJIaMuU KOMIBIOTEPHBIM TUTIOBBIX 3a7ad,
CHCTEM, JOMYIIEHBI
MOCTPOCHUS U aHAIN3a |1 METOIaMHU JIOITY CKAFOTCSI
9 KOMIIBIOTEPHBIM rpyObie OIMOKH
MOJIETICH. MOCTPOCHUS U MHOTO OIIHOOK
" METO/IaMH
aHam3a
. MOCTPOCHHSI |
MoJIesei 6e3
aHam3a
OIIMO0K " .
Mojenei
HE0YECTOB

3HaTh




1.3

pa3pabatsiBacT
CTPATETUIO
JTOCTHKEHUS
IOCTAaBJICHHON  IEIN
Kak
IIOCJIEI0BATEIBbHOCTh
11aroB, OCHOBHbIE
MTOJIOKEHUS
KaueCTBEHHOU TEOpPUH
muddepeHIaIbHBIX
YpPaBHEHUN, TEPMUHBI
u MTOJIXO/IBI
HEJIMHENHON
JUHAMUKU U TEOPUH
JTUHAMUAYECKHUX
CHUCTEM,
MIPUMEHSEMbIE JUTSt
aHaluu3a  IOBEJICHUsA
JTUHAMUAYECKHUX
CUCTEM; BKJIFOYast
TaKue TOHATUS KakK
oudypxanusi,
aBTOKOJICOAHUS,
CUHXPOHU3AIIMS,
TUHAMHYECKHH Xa0cC

3HaeT
CTpPATEruio
JIOCTYKCHHUS
IIOCTaBJICHHOM
meau KaK
IIOCIICOBATEIIb
HOCTB Iaros.,
OCHOBHBLIC
MMOJIOKECHUS
Ka4yeCTBEHHOM
TEOpUHU
muddepeHnnan
BHBIX
YPaBHEHUH,
TEPMUHBI
IIOIXOJIBI
HEJIMHEHMHOMN
JTMHAMUAKHA
TEOpUHU
JTUHAMHYCCKUX
CHCTEM,
MIPUMEHSEMbIE
JUTSE aHan3al
IIOBEJICHUS
JTMHAMHYECKHIX
CHUCTEM;
BKJIIOYass TaKue
IMOHSATHS KaK|
oudypxanusi,
aBTOKOJICOAHUS,
CUHXPOHU3aIUsA

, JUHAMUYCCKUI
Xaoc, HE
JIOITYCKaeT
OIIMOOK

u

b4l

3HaeT
CTpaTeruto
JIOCTHIKCHHUS
MMOCTaBJICHHOM
(S 071 KakK
oCJIeA0BaTEIb
HOCTH  IIIaroB,
OCHOBHEBIC
MTOJIOKECHUS
KauyeCTBEHHOM
TEOPUH
nuddepenmman
bHBIX
ypaBHEHUH,
TEPMHHBI
IO X OJTBI
HEJIMHEHHOMN
JTUHAMUKHA
TEOpPUHU
JTUHAMUYECKUX
CHCTEM,
MIpUMEHSIEMbIC
IS aHau3a
ITOBEICHUS
JUHAMUYECKUX
CHCTEM;
BKJIIOYAsl TaKue
TTOHSTHS Kak
oudypxanus,
aBTOKOJIeOaHus,
CUHXPOHH3AIHUS
, JUHAMUYECKUI
Xaoc, IMpH OTBETE
MOYKET
JIOTYCTUTD
HECKOJIBKO  HE
rpyOBIX OIIHO0K

u

IInoxo
CTpaTeruro
JIOCTHIKCHHUS
ITOCTaBJICHHOM
(S 071 KaK
IOCJIEOBATEIh
HOCTH  IIIaroB,
OCHOBHEIE
MTOJIOKCHUS
KauyeCTBCHHOMU
TEOpPUH
nuddepenmman
BHBIX
ypaBHEHUH,
TEPMHHBI
MOJIXOJIbI
HEJTMHEHHON
JTUHAMUKU
TEOpPUH
JTUHAMUYCCKUX
CHCTEM,
MIPUMEHSIEMbIC
IS aHaan3a
MOBECHUS
IUHAMHYECKUX
CHCTEM;
BKJIIOYAsl TaKue
MTOHATHUS Kak|
oudypxanus,
aBTOKOJIEOaHus,
CUHXPOHH3AIHS
, JUHAMUYECKUI
Xaoc, MpU OTBETE
JIOTTyCKaeT
MHOECTBO
MEJIKHX OIIHOOK

3HACT

u

41

YpoBeHb 3HaAHUUI
HIUKE
MUHUMAJIBHOTO
TpeboBaHus, 10
nmyckaer rpyObie
OIMUOKH

VYMeThb




dhopmynupoBaTh
3agadyu
AHATTUTHYECKOTO
YUCIICHHOT'O
WCCIICIOBAHHS
JUHAMHUYCCKUX

u

cucteM Ha (a3oBoi

IIJIOCKOCTH n

B

TpexMepHOM (a30BOM

MMPOCTPAHCTBC U

BBIOPATh aJIeKBaTHBIC

TEOPETUYECKHE
YHUCIICHHBIE
UX pelLleHUs

u

METOIBI

JeMmoHcTpupye T
YMEHUSA

dbopmyIupoBaTh
3a/1aumn
AQHATTUTHYECKOT
0 ¥ YHCIEHHOTO
UCCIICTOBAHHSI
JTUHAMHYECKHIX
CHCTEM Ha
¢azoBoit
TUTOCKOCTH H B
TPEXMEPHOM
dazoBoM
MPOCTPAHCTBE U
BBIOPATH
aJICKBaTHBIC
TEOPETUYECCKHE
U YHCJICHHBIC
METO/IbI 1704
pelIeHus, HE
JIOITyCKaeT
(911150

JleMoHCTpUpYE T
YMEHHUS
¢bopmynrpoBath
3a7a4un
AHAJTMTUYECKOT
O U YHCJIEHHOTO
UCCIICIOBAHHS
TMHAMHYECKHX
CHCTEM Ha
(dazoBoii
TUIOCKOCTH H B
TPEXMEPHOM
bazoBoM
IPOCTPAHCTBE
BbIOpATh
aJIeKBaTHBIC
TEOPETHUYECKHE
U YHUCIICHHBIC
METOJIBI ux
pemieHus,
JOMyCKaeT IpH
3TOM psin
HEOOJIBIIIX
oKO0K

JleMoHCTpUpYE T
YMEHHUS
¢bopmynrpoBaTh
3a7a4un
aHAJTMTUYECKOT
0 W YHCJIEHHOTO
UCCIIEI0BaHUS
TMHAMHYECKHX
cHCTEM Ha
(dazoBoii
IUIOCKOCTH U B
TPEXMEPHOM
bazoBoM
IPOCTPAHCTBE
BbIOpATh
aJICKBaTHBIC
TEOpPETUUYECKHE
U YHCIICHHBIC
METObI ux
peleHus, HO
JOIyCKaeT
OIIINOKH;
3aJaHus
BBITIOJTHEHBI HE B
MOJIHOM 00bemMe

[Ipu  pemenun
TUTIOBBIX  3aja4
HE
JI€MOHCTPHUPYET
chopMHUpPOBaHH
oe yMEHHe,
dhopmynupoBaTh
3aaun
aHAJIUTUYECKOT
O U YUCIIEHHOTO
UCCIIETOBaHUS
JTUHAMHYECKHUX
CUCTEM Ha
dazoBoit
IJIOCKOCTH U B
TPEXMEPHOM
hazoBom
MPOCTPAHCTBE U
BBIOpPATH
aJIcKBaTHBIC
TEOPETUUECKHE
U YHUCIICHHBIE
METO/IbI ux
pereHus
JIOTTyCKaeT
rpyObie omroOKu

Bnanets




AHAIUTUYECKUM
METOJ0M
JIOKaJIN3alNN u
aHaam3a Ha
YCTOMYHUBOCTD
COCTOSTHHI
paBHOBeECHS
MoJeel
CUCTEM,
KOMITbIOTEPHBIMU
METOAAMH aHanusa
YCTOMYMBOCTH
MEPUOIUYECKHUX
peleHui,
CIIEHUATIM3UPOBAHHBI
MU METOAaMH OLICHKU
MEpbl  XaOTUYHOCTH
JIBUKEHUS HAa
aTTPAaKTOpE B

¢dazoBom
MPOCTPAHCTBE
MOJIEJILHON CUCTEMBI.

CJIOXKHBIX

IIponemoHcTpH
pOBaHbI HABBIKH
BIIaJICHUS
AHAJTUTHYECKUM
METOI0M
JIOKIM3AlMU U
aHajau3a Ha
YCTOMYUBOCTh
COCTOSTHUI
paBHOBECHUS
MoJenen
CJIOKHBIX
CHUCTEM,
KOMIIBIOTEPHBIM
u METOJIaMU
aHanu3a
YCTOMYMBOCTH
MEPUOTUYECKUX
peLicHui,
CIICLIMATN3UPOB
AHHBIMH
METOJIaMH1
OLICHKU  MEpbl
Xa0TUYHOCTHU
JIBHOKCHUS
aTTpPaKTOpE B
¢bazoBoM
MPOCTPAHCTBE
MO/JICJIbHOM
CUCTEMBI.  0e3
OIHOO0K u
HEJI0YETOB

Haj

[IponemouncTpu
poBaHbI 6a30BbIE
HaBBIKH
BJIAJICHUSA
AHAITUTUYECKUM
METOI0M
JOKIM3alN Y|
aHanu3a Ha
YCTOMYUBOCTh
COCTOSTHUI
paBHOBECHS
Mojelen
CJIOKHBIX
CHUCTEM,
KOMITbIOTEPHBIM
u METOIaMHU
aHanu3a
YCTOMYMBOCTH
MEPUOIUYECKUX
peLieHui,
CHEeUaIu3UpPOB
QHHBIMU
MEeTOoAaMH1
OLICHKU  MEpbl
Xa0THUYHOCTH
JIBUKEHUS
aTTPAKTOPE B
¢bazoBoM
MIPOCTPAHCTBE
MOJEIBbHOU
CUCTEMBI,
JOMYILEHO  Psif
MEJIKHX OLTHOOK

Haj

Nmeercs
MHUHHUMAaIbHBIN
Ha0Op HaBHIKOB
Opu  peUIeHUU
TUITOBBIX 33144,
JIOITYCKAIOTCS
MHOTO OIIKOOK

He
MIPOJIEMOHCTPUP
OBaHbI 0a30BbIE
HaBBIKH,
JOTTYTIIEHBI
rpyObie OIMOKH

OIIK-

OIIK-

3HaTh




3.1

BUIbI
MaTeMaTUYECKUX
MOJCTICH, PEKUMBI
(YHKIMOHUPOBAHUS
TEXHUYECKHUX
00BEKTOB,
MOy YCHUS
MaTeMaTUYECKUX
MOJCJICH; TOCTH>KSHHUS
HAYKU U  TEXHUKH,
nepenoBon
OTCUCCTBCHHBIN u
3apyOCIKHBIN OTIBIT B
obmactu
MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS;
MIPUKJIIATHOE
POrpaMMHOE
obecneyeHne
MaTEMaTHYSCKOIO
MOJICITUPOBAHUS
TEXHUYCCKUX CHCTEM

(Matlab/Simulink);

METOJbI

3Haer BUIEI
MaTeMaTUYECKU
X MOJIENCH,
PEKUMBI
(YHKIIMOHUPOB
aHMs
TEXHUYECKHX
00BEKTOB,
METOBI
MIOJTyICHUS
MaTeMaTH4eCKH
X MOJETICH;
JIOCTHOKCHHS
HAyKU 51
TEXHUKH,
MepeI0BOU
OTECUYECCTBECHHBIN
u  3apyOexHBII
OIIBIT B 00JIaCTH
MaTeMaTU4YECKO
ro
MOJICTTUPOBAHUS
;  TIPUKIAIHOE
MPOrpPaMMHOE
obOecrieueHue
MaTeMaTH4YECKO
ro
MOJICTTUPOBAHUS
TEXHUYECKHX
CHUCTEM
(Matlab/Simuli
nk), HE
JIOITyCKaeT
OIInOoK

3HaeT BUBI
MaTeMaTHYECKU
X MOJICIIcH,
PEKUMBI
(YHKIIMOHUPOB
aHus
TEXHHUYECKHUX
00BEKTOB,
METO/IbI
TTOJTYICHHUS
MaTeMaTUYECKU
X MOJIEIICH;
JIOCTHKCHHUS
HayKH u
TEXHUKH,
Mepe10Bon
OTE€UYECTBEHHBIN
U 3apyOeKHBIN
OIIBIT B 00JIaCTH
MaTeMaTHYECKO
ro
MOJICTTUPOBAHUS
;  TIPUKJIAHOE
MPOrPaMMHOE
obecrneucHUe
MaTeMaTHYECKO
ro
MOJICTTUPOBAHUS
TEXHHUYECKHUX
CHCTEM
(Matlab/Simuli
nk), mpu orBeTe
MOJKET
JOITYCTHUTh
HECKOJIbKO  HE
rpyOBIX OMHUOOK

IInoxo
BUIbI
MaTeMaTU4YeCKU
X MoOJIeINeH,
PEKUMBI
(GyHKIIMOHUPOB
aHus
TEXHUYECKHUX
00BEKTOB,
METOIbI
MOJTyYeHUs
MaTeMaTHYECKH
X MoOJIeTICH;
JOCTHOKEHUS
HAYKH u
TEXHUKHU,
IepeoBOr
OTEYCCTBCHHBIN
U 3apyOexHBIN
OITBIT B 00JIACTH
MaTeMaTH4YCCKO
ro
MOJICTTUPOBAHUS
;  TIPUKIIAJHOE
MPOrpaMMHOE
obecneyeHne
MaTeMaTH4YCCKO
ro
MOJICTTUPOBAHUS
TEXHUYECKHUX
CHCTEM
(Matlab/Simuli
nk), mpu otBeTe
JIOTTyCKaeT
MHOKECTBO
MEJIKHX OIIHOOK

3HACT

YpoBeHb 3HaHUHI
HIDKE
MUHUMATBHOTO
TpebOBaHMs, 10
IyCKaeT rpyobie
OIIMOKHU

VYmeTb




paszpabaThiBaTh
MaTeMaTHYeCKHe

MOJEIH IJIST OITUCAHUS

n

MMPOrHO3UPOBAHUA

Pa3IUYHBIX SIBIICHHN 1

MPOLIECCOB

TEXHUYCCKUX CUCTEM,

CTPOUTH
BBIYHCIIUTEIIBHBIC
MOJICIIH
Pa3IUYHBIX

pii s

TEXHUYECKHUX CUCTEM,

JeMmoHcTpupye T
yMEHUA

pa3pabaThiBaTh
MaTeMaTU4YeCKU
€ MOJIEIH A
OIHCAaHUS 51
MIPOTHO3UPOBAH
U pa3INyYHBIX
SIBJICHHI 14|
MPOLIECCOB
TEXHUYECKHUX
CHCTEM;
CTPOUTH
BBIYUCIIUTEIIBH
bI€ MOJIENIH IS
Pa3ITUYHBIX
TEXHUYECKHUX
CHCTEM,
JIOTTyCKaeT
OIINOOK

HEC

JemoncTpupye T
yYMEHUs

pa3pabaTbIBaTh
MaTeMaTHYECKH
€ MOAeIH s
OITMCaHM 4|
MIPOTHO3UPOBAH
Ui Pa3IMYHBIX
SIBJICHUH U
MIPOIIECCOB
TEXHUYECKHUX
CHCTEM;
CTPOUTH
BBIYMCIUTENIHH
BIE€ MOJIENH IS
Ppa3IMYHBIX
TEXHUYECKHUX
CHCTEM,
JOMyCKaeT TIpu
3TOM pan
HEOOIBIITNX
OIIMOOK.

JleMoHcTpHpyE T
YMEHUS
paszpabaThiBaTh
MaTeMaTUYECKU
€ MoJenu IS
OIUCAHMS U
MIPOTHO3UPOBAH
Ui  Pa3IUYHBIX
SIBIICHUU U
MPOLIECCOB
TEXHHYECKHUX
CUCTEM;
CTPOUTH
BBIYHCIIUTEIIBH
bIC MOJCITH IS
pa3IUYHBIX
TEXHHYECCKHUX
CHUCTEM,
JIOTTyCKaeT
OIIIMOKH,
3adaHus
BBIIIOJIHEHBI HE B
ITOJTHOM 00BeMe

HO

I[Ipu pemenun
TUTIOBBIX  33J1a4
HE
JEMOHCTPHPYET
chopMHUpPOBaHH
oe YMEHHE
paszpabaThiBaTh
MaTEeMaTHYECKH
€ MoJenu [yl
OTHCAHUS ul
MIPOTrHO3UPOBAH
U  pa3IH4YHBIX
SIBJICHUI U
IIPOLIECCOB
TEXHUUYECKUX
CHUCTEM,;
CTPOUTH
BBIUHCIIUTENbH
bI€ MOJICTH JIIsI
pa3IMYHbIX
TEXHUYECKHUX
CHUCTEM;
JIOITYCKaeT
rpyObIe OMIUOKH

Bnanets




[IponemouncTpu
POBaHBI HABBIKU
HaBBIKAMH
HNPUMEHEHUS
PUMECHEHHUSI
TEOPETHYECKUX
TEOPETHUECKIX N
N 3HAHUH TSI
3HaHUI U151
(bopMyIHPOBKHI
(bopMyIHPOBKHI
MaTeMaTHYeCKU
MaTeMaTHYECKIX N
o X MOJIeTIeH U
MoJeTIel 1
UCCIIEI0BaHUS
UCCIIEI0BaHUS
JTMHAMHYECKHX
JTMHAMHYECKHX
CHCTEM,
CHCTEM,  HaBBIKaMH
HaBBIKAMH
MOHUMAaHUS
HOHHMAaHUS
TEOPETUIECKHX u
TEOPETHYECKUX
HPUKIIATHBIX
U TPUKIAJHBIX
po0Jem,
npobiem,
PUMECHEHHUSI
NPUMEHCHUS
MaTeMaTHYeCKOT0O
MaTeMaTU4ecKo
ammapara TUIST
ro anmapara Jyis
MOJICIIUPOBaHHU,
MOJICTTHPOBAHUSI
NPOTHO3UPOBAHUS U
, IPOTHO3UPOBaH|
UCCIIEI0BaHUS
st 17l
JTMHAMHYECKHX
UCCIIEI0BaHUS
CHCTEM
JTMHAMUYECKUX
CHCTEM

[IponemouncTpu
poBaHbI 6a30BbIE
HaBbIKU
MIPUMECHCHHUS
TEOPETUUECKHIX
3HAaHUHU VIS
(hopMyITUPOBKH
MaTEeMaTHYECKH
X MOJENEN U
UCCIICTOBAHMSI,
JTUHAMHYECKUX
CUCTEM,
HaBbIKaMU
MMOHWUMAHHUS
TEOPETUUYECKHUX
U TPHUKITATHBIX
po0Jem,
MIPUMECHCHHUS
MaTeMaTHYeCKO
ro anmapara s
MOJIETTUPOBaHUS
, TPOTHO3HPOBaAH|
us u
UCCIICTOBAHUS
TUHAMHYECKUX
CUCTEM
JOTMYIIEHO  Psjl
MEJIKUX OIITHO0K

Nwmeercsa
MUHUMAaIbHBIN
Ha0Op HABHIKOB
Opu  pelIeHUH
THIIOBBIX 3a1ad,
JIOTTY CKAIOTCSI
MHOT'0 OIIHOOK

He
IIPOJICMOHCTPHP
OBaHbl 0a30BbIC
HaBBIKH,
JOTTYIIICHBI
rpyObIe OIIMOKH

OHGHO‘-IHBIG MaTCpuaJibl JA IMPOBCACHUSA TCKYILICI'O KOHTPOJS YCIICBACMOCTH H

MPOMEXYTOUHOM aTTecTaluu npuBeAeHsl B [Ipunoxxenun k paboueit mporpaMMe JTUCIUIUINHBI.
[TonHbI KOMIUIEKT 3aJaHUl U MaTepuaioB, HEOOXOJUMBIX JUIsl OLICHUBAHUS PE3YJIbTaTOB
oOydeHus Mo AUCHUUIUIMHE, XpaHUTCS Ha Kadeape-pa3paboTyuke B OyMa)kHOM U 3JIEKTPOHHOM

BUJIE.
6. YueOHo-MeTOAMYeCcKOe M HH(pOPMAINIHOHHOE 00ecTiedeHne TUCITUTIIMHBI
6.1. YueOHO-MeTOAMYeCKOe OOecTiedeHne
OcHOBHag JIUTEpPATYpa
Kon-Bo
Brn n3nanms Mecro Anpec IK3EMILISI-
No Hanwme- (yueOHUK, l'on P
ABTOp(BI) U3JaHNs, BIICKTPOHHOIO | poB B OMO-
/i HOBaHUE yaebHoe W3JIaHMS
U311aTeIIbCTBO pecypca JMOTEKE
mocoowue, 1ip.) KDY
Cononuna A. _
Kmoncron | Lndpoman | oo roning o
TTHOHCKIM 1 GnaGoTka Y CII6.: BXB- '
1 |5 M. rocodue s 2013 ? 1
’| curnanos u [etepOypr .
Mepky4esa | MATLAB BY30B productid=335
T. B., Ilepos 244
C.H.




PyTkoBckas

., Heiiponnbie s
s cer, . https.//!books.
M R HayHOE M.: T'opsiuas ru/read;ng.php
PyTkOBCKuii | € QJITOPUTMBI H3JaHUEC JTHHMA = 2013 L 1
i U HEIETKIe Tenexom productid=334
P}.”I[HHCKPIP'I CHUCTCMBbIL 029
n. J1.
Maremaruue
CKOE€
MOJIETTUPOBA
KoHCTaHTHH | HHE pe)KHMOB yaeOHOe Kasams: KIDV| 2014 39
o B. H. paboThI nocobue
JIEKTPOIHEP
TCTHUYCCKUX
CHCTEM
MopenupoBa
HHE CHCTEM. o
Konecop 10.| Ilpaktukym ?&}Ejég:goolﬁ'
b., o yaeOHoe CIIo.: BXB- 2007 o g.php 1
CEeHMUYEHKOB | KOMITBIOTEPH rocooue [TerepOypr Lo
productid=185
10. b. oMy 13
MOJICTTPOBA
HHUIO
Cemaknn U IIporpammup
I'., Pycakonaq OBAHHC,
0. JI., AHCTICHHEIC VaeGioe https://mwww.b
Tapyuun E. Mal\i/ITeeTl\fl)aﬂprllfec HocoBie M.: Knopyc 2017 | ook.ru/book/9 1
JL, Koe 20222/
[IIxapanyTta
MOJICTTUPOBA
A.TI. .
Konecos 1O Moaenuposa https://ibooks.
‘| Hue cucrem. ) ru/reading.php
b., OBLEKTHO- y4yeOHOe CIIo.: BXB 2012 ? 1
CeHnueHKOB nocobue [TetepOypr .
0. OpPHECHTHUPOBA productid=248
T HHBIH MMOJIX0. 57
HeiipoHHbie HOVC‘;%‘S;GOEO https://lib.kge
Huxonaesa C. CCTH. emmme | Kasams: KIDY| 2015 u.ru/irbis64r_1 5
. Peanusanus B IHTeILICKTYVa 5/scan/013m1.p
Matlab v df
BHBIE CHCTEMBI
porpaMmma,
METO/I. YKa3aHus
U KOHTP.
ge.]'lal_HOBa E. I\I/{[:Igeéglci?;[a saganusg mag | Kasane: KI'DY| 2010 1
) CTYJICHTOB

3204HOM (PopMBI
o0yJeHus




MaremaTtnue

9 Ulapucysnm ckoe na6. npaktukyM | Kazanp: KIDY| 2009 34
H B. H. MOJIETUPOBa
HUE
Metonasl
pa3paboTKu
[1I110XOTHUKO | KypCOBBIX
B K. 3, pabor.
Bonkos b. H.,| Moxnenuposa
3a10pOKHBIN HHE,
C. C.,| BeIUHCIICHUS,
AnToHIOK B.| mporpammup )
10 [A., opanmewa | Yicouoe | M:COJOH-1 55y 10
TepentseB E.| C/C++u mocotue HMPECC
H.,, MATLAB,
benunckuii | BUpTYyanu3ai
A. B.,| us, o6pazuer
[TnoxoTHUKO JTYYIINX
B K.O. CTYJICHYECKH
X KypCOBBIX
pabot+ CD
nabop.
MIPAKTUKYM TI0
LUKITY
Maremartnue JOUCLUILINH
CKOC HanpaBJICHUN
7 |HHAPHBYIML | MOZCIHPORA | MOATOTORKH | fpsppy: KTDY| 2012 24
HB. H. HUEC B "HpHKJ‘IaﬂHa}[
TCXHUKC M | maTemaTuka" u
3KOHOMUKE "I/IH(l)OpMaTI/IKa
u
BBIYUCITUTEIHHA
sl TeXHUKA"
Cuneprervka
B
Temoxosa E.| $YSICCKHX https://e.lanbo
12 |B., ®paxun| "POMECCAX: yaebuoe CII6.: Jlams | 2011 | ok.com/book/ 1
5 E. CaMOOpraHu3 nocobue 649
anus
(bU3UIECKUX

CHCTEM
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Koncrantun
oB B. H.

MaremaTnae
CKOC
MOJICIIUPOBA
HUC B
AJIEKTPOIHEP
TE€TUKE

nmporpamma,
METOINYECKUE
yKa3aHus 110
U3YYECHHUIO
JTUCIUTLTAHBI
JUISL CTY/IEHTOB
3204HOI (POPMBI
o0yJeHus
HaIpaBIICHUS
MOATOTOBKH
140400.62
"DIIeKTpOsHEPT
eTHKa U
3NEKTPOTEXHUK
a", mpoduis
"DnexkTpudecKku
¢ cranuun",
KBaJTM(DUKAITIH -
OakanaBp

Kazann: KI' DV

2013

48

14

Ocunos b. M.

KomnsrotepH

BIl aHAIU3 U

MOJIeJIUPOBa
HHUE

porpamma,
METOAUYECKHE
yKa3aHHsl 110
U3yYEHUIO
JUCIUTLTAHBI
JUTSL CTYICHTOB
3209HON (OPMBI
o0ydeHus
HaIpaBJICHUs
MMOATOTOBKH
141100.62
"JHepreTuyeck
oe
MaIIMHOCTPOEH
ue", mpodus
"T"a30TypOUHHBI
e’
napoTypOUHHBEI €
YCTaHOBKH U
JBUTATENN",
KBaTH(UKAITIH -
OakamnaBp

Kazaun: KI'DY

2013

50

15

['onyGeBa H.
B.

Maremaruue
CKOE
MOJEIUPOBa
HHE CUCTEM U
MPOLECCOB

y4yeOHOe
rocobue

CIIo.: Jlanb

2016

https://e.lanbo
ok.com/book/
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Coseros b MonenupoBa | y4eOHUK 1JIs
43 4., SxoBieB M.: Beicmn. mik.| 2007 30
C A HUE CUCTEM BY30B
MopenupoBa
Konecos [O.| Hue cucrem. yaeBHoe
44 b., Jlunamuueck HocoGHe st CII6.: BXB- 2006 35
CeHnueHKOB ue u BV30B [TetepOypr
10. b. TUOpUIHBIE M
CHCTEMBI
CoseroB  b) MoaenupoBa y4yeOHOe
45 (4., SlxoBnen Hue cucteM.| mocodOme mias | M.: Beicon. mk.| 2005 10
C. A. [IpakTukym BY30B
AnekceeB E.
46 fl'écmxom MATLAB 7| camoyuntens | M.: HT Ipecc| 2006 5
0. B.
Mopaenuposa
Koncrantun |Hue pexxumoB
47 |OB B.H.,| pabotsl 1a0. paboThI Kasann: KTOY| 2006 4
Typanos AJIEKTPOIHEP Nel-6 '
A.H. FeTUYECKUX
CHCTEM
6.2. UndopmanmnonHoe odecneyeHue
6.2.1. DIIEKTPOHHBIC U HHTEPHET-PECYPCHI
No
i HanmeHoBaHME 37IEKTPOHHBIX U HHTEPHET-PECYPCOB Cchiika
1
6.2.2. [IpodeccroHayibHbIC 6a3bl TAHHBIX
Ne
H/H HaumenoBanue HpO(beCCI/IOHa.HBHBIX 63.3 JaHHBIX Azlpec Pexum A0CTyIa
1 OdunmanbHbeIi caiiT MUHHCTEPCTBA HAYKH H https://www.minobrnauki.gov.r |https://www.min
BhICIIIEr0 oOpa3oBanus PO u/ obrnauki.gov.ru/
[TopTtan denepanbHbIX rOCyJ1apCTBEHHBIX
2 |o0Opa3oBaTeIbHBIX CTaH/1apTOB seicero| http://fgosvo.ru http://fgosvo.ru

oOpa3zoBaHHs



http://www.minobrnauki.gov.r/
http://www.minobrnauki.gov.r/
http://fgosvo.ru/
http://fgosvo.ru/

OdunmanbHbIil caiiT MUHUCTEPCTBA 3HEPTETHKH

https://minenergo.gov.ru/opend

https://minenergo

3 Poccuiickoit ®enepanun ata .gov.ru/opendata
4 | Poccwuiickas HallHOHAIbHAS OMOIHOTEKa http://nlr.ru/ http://nlr.ru/
TTIHTE ~ Poccnn  (Oxonormaeckuii — pasiem)| o yecology.gpntb.ru/ecology | http://ecology.gp
5 |CrnenmanusupoBanHas 0a3a JaHHBIX «DKOJIOTHSL: db/ ntb.ru/ecologydb/
HayKa U TCXHOJIOTUH
6 |OO6mepoccuiickuit MaTeMaTHYECKUN TOpTall http://www.mathnet.ru/ P]gtp ;,ﬁ}NWW'math
®denepanbHbIN Hay4YHO-HUCCJIEI0BATEIbCKUI https://www.isras
7 |cormonorudeckuii nentp Poccuiickoit Axamemunu | https://www.isras.ru/ ul ' '
HAyK '
8 [LenTp cTparernyeckux pa3paboTok https://www.csr.ru/ru/ E}trﬂi://www'csr'r
. , https://webofkno
9 [Web of Science https://webofknowledge.com/ wledge.com/
10 |ITnardopma SpringerLink www.link.springer.com m.lmk.sprmge
. . : . www.materials.s
11 |SpringerMaterials www.materials.springer.com pringer.com
12 |zbMATH www.zbmath.org www.zbmath.org
13 |Questel Orbit https://orbit.com/ https://orbit.com/
) . ) . . http://www.scien
14 |«Freedom Collection» usnarenscrsa Elsevier http://www.sciencedirect.com cedirect.com
) . B https://cyberle
15 |KubGepJlenunka B https://cyberleninka.ru/ ninka.ru/
, https://www.scop
16 [Scopus https://www.scopus.com US. Com
17 |Muposas tudpoast OnbImorexa B http://wdl.org B http://wdl.org
18 |Book On Lime bookonlime.ru bookonlime.ru
19 [Ipesunentckass OmOiMoTeka wWMeHH bopuca B http:/prlib.ru B http:/prlib.ru
Huxkonaesuua Ensiinna
Hayunas AJIEKTPOHHAs OoubmmoTeka AT AT
20 cLIBRARY RU http://elibrary.ru http://elibrary.ru
21 |Dnextponnas 6ubdanoreka auccepranuii (PT'B) diss.rsl.ru diss.rsl.ru
22 |HammonanbHas snektponHas oubnonoreka (HOB) |https://rusneb.ru/ https://rusneb.ru/
23 | Texnuueckas bubnroTeka http://techlibrary.ru P&tp://techllbrary.
24 | American Mathematical Society WWW.ams.org WWW.ams.org
25 [American Optical Society WWW.0Sa.0rg WWW.0Sa.0rg
26 |Cambridge Crystallographic Data Centre www.ccdc.cam.ac.uk m.ccdc.cam.a
27 |Copyright for Librarians cyber.law.harvard.edu cgabuer.law.harvard
28 |Nano nano.nature.com nano.nature.com
. . www.ieeexplore.i
29 |IEEE Xplore www.ieeexplore.ieee.org eee.org
30 |Nature www.nature.com www.nature.com
31 |Russian Science Citation Index (RSCI) clarivate.ru clarivate.ru
32 |Scopus WWW.SCOpUS.com WWW.SCOpUS.com



http://nlr.ru/
http://nlr.ru/
http://ecology.gpntb.ru/ecology
http://ecology.gp/
http://www.mathnet.ru/
http://www.isras.ru/
http://www.csr.ru/ru/
http://www.csr.r/
http://www.link.springer.com/
http://www.link.springe/
http://www.materials.springer.com/
http://www.materials.s/
http://www.zbmath.org/
http://www.zbmath.org/
http://www.sciencedirect.com/
http://www.scopus.com/
http://wdl.org/
http://wdl.org/
http://prlib.ru/
http://prlib.ru/
http://elibrary.ru/
http://elibrary.ru/
http://techlibrary.ru/
http://techlibrary/
http://www.ams.org/
http://www.ams.org/
http://www.osa.org/
http://www.osa.org/
http://www.ccdc.cam.ac.uk/
http://www.ccdc.cam.a/
http://www.ieeexplore.ieee.org/
http://www.ieeexplore.i/
http://www.nature.com/
http://www.nature.com/
http://www.scopus.com/
http://www.scopus.com/

33

Springer

WWw.springer.com

WWW.Springer.co
m

34

SpringerLink

www.link.springer.com

www.link.springe
r.com

35

SpringerMaterials

rd.springer.com

rd.springer.com

36

SpringerNature

link.springer.com

link.springer.com

WWW.Springerpro

37 |SpringerProtocols www.springerprotocols.com tocols.com
. apps.webofknowl
38 |Web of Science apps.webofknowledge.com edge.com

https://www.elibrary.ru/titlerefg

https://www.elibr
ary.ruftitlerefgrou

39 | Apxus xypuanos PAH roup.asp?titlerefgroupid=3 p.asp?
titlerefgroupid=3
40 |XKypuansl uzgarensctea Annual Reviews archive.neicon.ru archive.neicon.ru

41

XKypuansr u3narensctea Cambridge University
Press

cambridge.org

cambridge.org

42

[Tudposoii apxuB )ypHaaa Science

archive.neicon.ru

archive.neicon.ru

43

[Mudposoii apxuB KypHaIOB n3maTeascTBa Royal
Society of Chemistry

pubs.rsc.org

pubs.rsc.org

44

Kypnain rexundeckoit puzuku

journals.ioffe.ru

journals.ioffe.ru

45 |IlatentHas 6aza USPTO patft.uspto.gov patft.uspto.gov
46 gHHBepCI/ITeTCKa}I uHPOpPMALIMOHHAs ~ CHCTEMa UiSFUSSia. MSU.IU LiSruSSia.msL.Iu
occus
6.2.3. MadopMaMOHHO-CIPABOYHEIC CUCTEMBI
Ne | HaummeHnoBanue nHGOPMAIIMOHHO-CIIPABOYHBIX Anpec PesxiM focTyma
/I CUCTEM
1 [MCC Koexer / «Texoxenepm http://app.kgeu.local/Home/Ap  |http://app.kgeu.lo

ps

cal/Home/Apps

http://www.garan

2 |«apanT» http://www.garant.ru/ tru/
3 |«KoHCymbTaHT ILTIOCY http://www.consultant.ru/ itp:/fwww.consu
Itant.ru/
6.2.4. JIMIeH3MOHHOE M CBOOOIHO PACIPOCTPAHICMOE IIPOIPAMMHOE 00E€CIICUCHUE
JUCHUTIIINHBI
PexBu3uthl
No HanmenoBanue nporpaMmMHOTO Crniocob pacpocTpaHeHHs
/o o0ecrieueHUs (JTUIIEH3HMOHHOE/CBOOOTHO) TOATBEPHIAOITIHX
JAOKYMCHTOB
Windows Server CAL 2008 Russian 3A0  CodrJlaitaTpeiin
1 |Open License Pack NoLevel Academic Sfiiﬂ’;;;ﬂﬂo&ﬁgfgg}fH“ CHETEMA) \032081/KZN12 or
Edition Usr CAL ' 14.03.2011
SQL CAL 2008R2 Russian CepBepHas  ONCpALIOHHAs CHCTEMA 3A0  Co¢rJlaitnTpeiin
2 |OpenLicensePack NoLevel OTi OthaHHH MiIc) rosoft Ne32081/KZN12 oT
AcademicEdition UsrCAL ' 14.03.2011
Exchange Server Standard 2010|IIporpammusiit mpoaykt aiust oomena|3A0  CodrJlaitTpeiin
3 [Russian OpenLicensePack NoLevel|coobmenusmu u coBmecTHO# | Ne32081/KZN12 oT
AcademicEdition UsrCAL paboTHI. 14.03.2011



http://www.springer.com/
http://www.springer.co/
http://www.link.springer.com/
http://www.link.springe/
http://www.springerprotocols.com/
http://www.elibrary.ru/titlerefg
http://www.elibrary.ru/titlerefg
http://app.kgeu.local/Home/Ap
http://app.kgeu.lo/
http://www.garant.ru/
http://www.consultant.ru/

Exchange Standard CAL 2010 Russian

[TporpamMMHBIi TPOAYKT 7151 oOMeHa

3A0 Co¢rJlaitnTpeiig

4 |OpenLicensePack NoLevel . Ne32081/KZN12 0
AcademicEdition UsrCAL COODIEHHSMH H COBMECTHON PAGOTEL ) 4 03 919 '
5 Windows 7  IIpodeccronanbhas |[Tonp3oBarenbckas — onepanuonHast | Ne2011.25486 oT
(Starter) cUcTeMa 28.11.2011
. [Tonp3oBarenbckas  onepanuoHHas | Ne2011.25486 oT
6 |Windows 7 IIpodeccuonanshas (Pro) CHCTeMa 28112011
Windows Server Standartd 2012R2|IIPoBepeHHas MacIITabHpyeMas| 3 ) nCodyrSlaitnTpeiin”
7 |Russian OLP NL AcademicEdition|!aT$opMa KOpPIOpaTHBHOIO KIAccal nyyg14 0310 or
2PrOC JJIA O6HaqHBIX Cp€a U UTCHTPOB 05 11 2014
00pabOTKHU TaHHBIX o
Windows Server CAL 2012 Russian| [ [POBePCHHA MaclITabupyemas 34 o *CodyrSaitnTpeiin”
8 |OLP NL AcademicEdition Device] M1aTPOPMa KOPIIOPATHBHOIO KIACCal nyy()y 4 0310 ot
CAL JJIA O6HaqHBIX cpea U 1TCHTPOB 05 11 2014
00pabOTKH JaHHBIX e
Exchange Standard CAL 2013 TreGviores 15 KAKIOMO 3A0 "CodtJlaitnTpeiin"
9 [Russian OLP NL AcademicEdition| P> PUDL KAIAOTO| No2014.0310 or
DeVice CAL IMOJIL30BATCJIA UK YCTPOUCTBA 05112014
_ ~ |Windows Server 208 R2 npennarae T 3A0
10 Windows Server CAL 2008 Russian |pemenus KOpropaTHBHOIO ypoBHsi "CodrTaitnTpeiia"Ne2 1
OLP NL AcademicEdition DveCAL | nns nentpa 06paboTKH JaHHBIX U 12010 ot 04.05.2010 -
rHOpUIHOTO 00JIaKka e
11 |Visual Studio Express HucTpymMeHT CO3JTaHHMSI Web| https://visualstudio.micr
NPUIOKEHUN osoft.com/ru/vs/express/
Cucrema noucka HHGOPMAIUH B CETH https://www.google.com
12 |Bpayzep Chrome MHTEPHET (BKJIIOUYAsl PYCCKOS3bIYHBIN Jintl /}u /chror.ne/ '
UHTEPHET).
13 |Bbpaysep Firefox CBoOoaHbBII BeO-Opay3ep PS??;Q%W?ZIH&O"Q,
[Taker oucHbIX
pHIoKEeHUH.OJHUM U3 TIEPBBIX CTall https://www.openoffice
14 | OpenOffice MOJVICPXHMBATE — HOBBIM ~ OTKDBITBIH org/ru/download/index.h
¢dopmar OpenDocument. tml
OduimanbHO TOAICPKUBACTCS HA
iatgopmax Linux
15 [LibreOffice MorHbIi 0pHCHBIH TTaKeT ggt\{l)vsr:]lll(;gdlllbreofflce.org/
CBoOonnblii  BeO-cepep.  Apache|https://httpd.apache.org/
16 | Apache Web Server sBisieTcs kpoccmaardopmennsiM [10 |download.cgi
17 [Git 3710 HaOOP KOHCOJBHBIX YTUIHT https://git-scm.com
18 [Adobe Acrobat [TakeT mporpamMm Pé;%se:/r//get'adObe'Com/rU/
D10 0O0JErYeHHBIH IOAKIIOYAESMBbII
19 | Adobe Flash Player MOIYJIb ISt 6pay3epa A Ccpenbl https://get.adobe.com/ru/
BRITONHEHUs pacumpennbix Be6-  |flashplayer/
npunoxenuii (RIA)
Dro coBpemennoe nporpammuoe|https://download.moodle
20 |LMS Moodle obecrieueHue .org/releases/latest/
OTtkpbITOE IPOTPAMMHOE | hitne-//nkp.SFU.Ca/0iS/0iS
21 |Open Journal Systems OBCCIIEHeHHE /LTS CO3IARMS HAYHHEIX | sborr b o o O10)

YKypHaJIOB OHJIAIH.

_download/



http://www.google.com/
http://www.google.com/
http://www.mozilla.org/
http://www.mozilla.org/

22 |SCIENCE INDEX

CUCTEMA

WHdopMarmoHHO-aHATUTUYECKAs

000 "HAYUYHA
OJIEKTPOHHAA
BUBJIMOTEKA"Ne359/
2018 ot 27.03.2018

KomnoneHTsl pacueToB nH)keHepHbIX| AO CodrJlaiin
23 [ZuluXTools 8.0 ceTeil sKkcmuryarupymoomue cuctembl| TperinNed3/2017 oT

ra3oCHa0XeHHUsI 16.03.2017

CnenuanbHoe MPOrPaMMHOE| A () " A Cu3n-KITO
24 |CIIO HLmios-TTTx oOecrieueHre coderaroliee B cede _|BC" Nod02 or

(GYHKIMM ~ KOHTEKCTHO-3aBHCHUMOM 21.01.2013r

bunpTparuu cereBoro Tpapuka

7. MaTrepuajibHO-TeXHHYECKOoe o0ecneuyeHue TUCIUNINHBI

W Bun yue6HO# paboThI

HauMmenoBanue crieuaibHBIX
nomentenni u nomerenuii w1 CPC

OCHAILIEHHOCTH CIENUATIBHBIX
nomerreHun u nometenuii 1t CPC

1 Jlex

J1-302. YueOnas aytutopus

180 mocamoyHBIX ~ MECT, JIOCKa
ayJIMTOpHAsi, aKyCTHYecKas CHCTeMa,
YCUIINTENb-MUKIIIED  JUISS  CHUCTEM
TPOMKOM  CBSI3M, MHHHUKOMIIBIOTED,
MOHHTOP, TIPOEKTOP, IKPAH HACTECHHO
-MIOTOJIOYHBIH, MHUKPOQOH,
noakatoueHue k ceru "HurtepHer",
JOCTYT B ANEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO

cpeay

J-424. YaeOHas ayauTopus

36 MocaJOYHBIX MECT, UHTEPAKTUBHAS
JIOCKa, KOMIBIOTEP B KOMIUIEKTE (
MOHUTOPOM (25 1IT.), MOJKIIIOUEHHE K
ceTu "UnTepuer", JTOCTYT B
AIIEKTPOHHYIO
nH(GOPMAITMOHHO-00pa30BaTEIIbHYIO
cpeny

J-427. YaeOHas ayautopus

30 mocagoYHBIX MECT, UHTEPAaKTUBHAS
JIOCKa, MOHOOJIOK (25 IIT.),
noakioyeHue k cetu "HHTepHer",
JOCTYTI B HIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO
cpeny

8. Oco0eHHOCTH OpraHu3aluu o00pPa30BaTeJbLHON JAeSATeJbHOCTH JJsl JHUI €
OrpaHUYeHHBIMHU BO3MOKHOCTSIMU 310POBbS 1 HHBAJINI0B

JIuna ¢ oOrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 310poBbs (OB3) M uWHBaIUIBI HMEIOT
BO3MOXKHOCTh O€CIIPEMSITCTBEHHO NEpEeMENIaThCsl U3 OJJHOT0 y4eOHO-T1ab0paTOpHOro Kopiyca B
JPYTOM, MOTHATHCS HA BCE ATAXHU yUeOHO-I1a00PaTOPHBIX KOPITYCOB, 3aHUMAThLCS B YYCOHBIX U
WHBIX TOMEIIEHUSAX C YyYeTOM OCOOCHHOCTEH TMCHUXO(PU3UUYECKOTO PA3BUTUS U COCTOSTHUS

3JI0POBBSI.

s o6yuenus v ¢ OB3 1 HHBaTUA0B, UMEIOIINX HAPYIIICHHUS OTIOPHO- JIBUTATEIIHHOTO
ammapara, 0OeCIiedeHbl YCIOBHsI OECIPEISITCTBEHHOTO JOCTyIa BO BCE YUEOHbBIEC TTOMEIICHUSI.
Wupopmanys o CenuaibHbIX YCIOBUSAX, CO3MaHHBIX i oOydarontuxcs ¢ OB3 u nHBaImI0B,
pasMelicHa Ha caiite yHuBepcuTeTa WWW//Kgeu.ru. HmeeTcss BO3MOXKHOCTh OKa3aHUs
TEXHHYECKOM IMOMOIIU aCCHCTEHTOM, a TaKKe yCIIyT



CYPAONEPEBOAUYNKOB U TU(PIOCYPAONIEPEBOTUUKOB.

Jlnisg agantanuu K Bocnpuatuio guiamu ¢ OB3 1 uHBamaamMu ¢ HapyIIeHHBIM CIIyXOM
CIIPAaBOYHOTI0, y4eOHOr0 MaTepuasa no AUCIUIUIMHE 00eCTIeUrBaIOTCA CIASAYIOIINUE YCIOBHUS:

- JUIS JTy4Illel OpUEHTALUU B ayAUTOPUU, IPUMEHSIOTCSI CUTHAJIBI OMOBEILEHHUS O Havyale
Y KOHIIE 3aHTHS (CIIOBO «3BOHOK» IMUILETCS HA JJOCKE);

- BHUMaHUE cJIa0O0CIbIIIAIEro 00y4aromerocs NpuBIeKaeTcsl MeaaroromM ecTom (Ha
IJIe40 KIAAETCs pyKa, OCYILIECTBISETCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBas ¢ 00y4aromnUMCs, eJarornueckuii pabOTHUK CMOTPUT Ha HETO, TOBOPUT
SICHO, KOPOTKUMH TIPEITIOKEHUSIMHU, 00eCTIeunBasi BO3MOXKHOCTh UTEHHS 110 TyOaM.

KomMneHcanus 3aTpyAHEHHI peYeBOT0 U UHTEIIEKTYaIbHOTO Pa3BUTHUS CIA00CIBIIIAIINX
00y4Jaroumxcsi MPOBOAUTCS Iy TEM:

- WCTOJB30BAaHUS CXEM, JHUarpaMM, pPHUCYHKOB, KOMITBIOTEPHBIX MPE3EHTAINH C
THIEPCChITKaMU, KOMMEHTUPYIOIIUMHU OTJEIbHBIE KOMITOHEHTHI H300pa)KeHNUS;

- PEeryJsIpHOTO NPUMEHEHUS YIPaXKHEHUH Ha rpauuecKoe BbIIEJICHHE CYIIECTBEHHBIX
IPU3HAKOB MPEAMETOB U SIBICHUN;

- obecrieueHust BO3MOXHOCTH JIJIsl 00y4aroIerocs NoJyunuThb aJpeCHYI0 KOHCYIbTAIIUIO
0 3JIEKTPOHHON NOYTE 10 Mepe HEOOXOAMMOCTH.

s amantanuu kK Bocmpustuio jumnamu ¢ OB3 u nHBanuaamMu ¢ HapymIeHUSIMH 3pECHUS
CIIPaBOYHOIO, y4eOHOTO, POCBETUTENILCKOTO MaTtepuana, PEeTyCMOTPEHHOTO
00pa3oBaTeIbHON MPOTPAaMMOil IO BEIOpAHHOMY HampaBiie-HUIO OATOTOBKH, 00€CTICUNBAIOTCS
CJIeIyIOILME YCIIOBUS:

- BeJeTcs ajanTtauus oduIMalbHOrO caiita B cetd VHTEpHET ¢ yderoM OcCOOBIX
NOTPEOHOCTE HWHBAJIMIOB IO 3PEHHIO, OOECHEeYMBACTCS HAIWYUE KpPYyHNHOIIPU(TOBOMN
CIIPaBOYHOM MH(OPMALIMK O PACIIUCAHUU YUE€OHBIX 3aHSTHH;

- IeIarOru4ecKuii paboOTHHUK, €ro codeceTHUK (TIpu HE0OXOIUMOCTH ), TPUCYTCTBYIOIINE
Ha 3aHATHH, IPEICTABIAIOTCS 00y4arOIIUMCS, IPU 3TOM KaXKIbI pa3 Ha3bIBAETCS TOT, K KOMY
neAarornyeckuii paboTHUK oOpalaercs;

- JIeHCTBUSA, MKECThl, NEPEMELICHHUS] IEeJIarorn4eckoro pabOTHUKA KOPOTKO M SICHO
KOMMEHTHPYIOTCS;

- mevaTtHas uH(OpManus MpeaocTaBisieTcs KpynHbIM mpudtom (oT 18 myHKTOB),
TOTAJILHO 03BYYHBAETCS;

- o0ecrnieurBaeTcss HEOOXOAUMBIN YPOBEHb OCBEILIEHHOCTH ITOMEILIEHUH;

- TPENOCTABISAECTCS BO3MOXHOCTh HCIOJIB30BaTh KOMIBIOTEPHI BO BPEMs 3aHSATHI H
MpaBo 3anmucy 00BICHEHUI Ha JUKTO(MOH (IT0 JKEJIAHUIO 00YJaOIINXCS).

®opMa NpoBeJeHUs TEKYILENH U MPOMEXYTOUHON arTecTauuu s odyyaromuxcsa ¢ OB3
Y UHBAJIUJIOB ONPEJIEISIETCS Me1arornyeCKUM pabOTHUKOM B COOTBETCTBUHM C YUEOHBIM TUTAHOM.
[Ipu nHeobGxomumocTu oOyuaromemycss ¢ OB3, umHBamMay € y4yeTOM HUX HHAMBUAYaJIbHBIX
ncuxo(pu3nyeckux 0COOCHHOCTEN TaeTCs BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALINIO
YCTHO, MUCbMEHHO Ha OyMare, MMCbMEHHO Ha KOMIIbIOTEpE, B (hopMe TecTUpOBAHUS U T.11., MO0
PEIOCTaBISETCS JOMOIHUTEIBHOE BpeMs JJIsl MOATOTOBKH OTBETA.
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OueHoYHbIE MaTepualbl Mo JUCUUILIMHE «MaTeMaTuueckue MeTOAbl MOJIETUPOBAHUS U
MPOTHO3UPOBAHUS) - KOMIUIEKT KOHTPOJbHO-U3MEPUTEIBHBIX MaTEPUAJIOB, MPEIHAZHAYEHHBIX
JUIsL  OIICHUBAHUSA PE3YyJIbTaTOB OOyYEeHHMs] Ha COOTBETCTBUE WHAMKATOPAM JOCTHIKEHUS
KOMIETEHINU(i1):

OIIK-3 Cnocoben mpuobperaTh UM MCIHOJB30BaTh HOBBIC 3HAHWS B CBOCH MPEIMETHOU
00JlaCTH Ha OCHOBE HMH(POPMALMOHHBIX CHUCTEM MU TEXHOJIOTWM, MpesiaraTh HOBbIE HJEU U
NOAXOJbI K PEIICHUIO NHKEHEPHBIX 3a/1a4

YK-1 CriocobeH ocymecTBIsATh KpUTHUECKHU aHaTN3 MPOOJIEMHBIX CUTYyalllii Ha OCHOBE
CUCTEMHOTI'0 TI0JIX0/Ia, BEIpa0aThIBATh CTPATETHIO IEHCTBUI

OueHuBaHue pPeE3yJbTaTOB OOYYEHHS MO JUCHUIUIMHE OCYILECTBIAECTCS B paMKax
TEKYIIIer0 KOHTPOJIS yCIIEBAEMOCTH, ITPOBOJAMMOTO 10 OauibHO-perTuHroBoi cucteme (bPC), u
IIPOMEXYTOUYHON aTTECTALIUM.

Tekyumii KOHTPOJIb YCIIEBaEMOCTH O00ECIIEUMBAET OLICHMBAHUE Ipoliecca 0Oy4YeHHs 0
nucuumuiHe. 1Ipu TekyiieM KOHTpOJIE YCIIEBAEMOCTH MCHOJIB3YIOTCS CIEAYIOIIUE OLEHOYHBIC
CpPEACTBa: TOKJIAJ , TECT , MPAKTUYECKUE 3aHITHSL.

[IpomexxyTouHass arrecTanyss MMEET LENbI0 ONPENEIUTh YPOBEHb JIOCTHIKEHUS
3alJJaHUPOBAHHBIX pe3yJbTaTOB oO0yueHuss mo aucuuruimHe 3a 1 cemectp. dopma
IIPOMEKYTOYHOM aTTECTALIMU 3K3aMEH.

OueHouHblE MaTepuaibl BKIOYAIOT 3aJaHUS Ui HPOBEIEHUS TEKYIIEr0 KOHTPOJIS
yCIEBAaEMOCTH U IMTPOMEKYTOUHOM aTTecTalluu 00y4arouxcs, pa3pad0TaHHbIE B COOTBETCTBHH C
paboueit mporpaMMoil JUCITUTIIIAHEI.

1. TexHoJioruyeckasi Kapra

Cemectp 1
YpoBeHb OCBOCHUS TUCIUILITUHBI, OB
Howmep Haumeno- Kon
HEYJO0B-HO | yJIOB-HO XOpOLIO OTJINYHO
paznena/ B CPC BaHUE WHJUKaTOpa
TEMBI JHC- OLICHOYHOTO | TOCTH>KEHMS | HE 3a4TEHO 3a4TE€HO
LUTTUHBI CpelCTBa | KOMITETEHIIHIA HIDKe
HU3KUI CPEIHMH | BBICOKUI
CpEIHEro
Texymuii KOHTPOJIb yCIIEBAEMOCTH
OCHOBHbIE 3Tarbl
MeTo/a
MaTeMaTU4eCcKoro
MOJICIINPOBAHUS U
1 P OIIK-3, YK-1| wmenee 4 4-6 6-10 10-15
MPOrHO3UPOBAHUS.
YHUBEpCanbHOCTh
MaTEeMaTUYECKHX
MOJIEJIEH.




KonebarenbHbie
TAHAMHYECKHUE
CHCTEMBI CUCTEMBI 1
2 ux CBOMCTBA.
®da3zoBble  MOPTPETHI
THIIOBBIX
KoJ1e0aTeIbHBIX
CHUCTEM

OIIK-3,
YK-1

MeHee 4

6-10 10-15

Henuneiinbie
JTUHAMHUYECKUE
CUCTEMBI.
budypxaun

3 JTUHAMUAYECKHUX
cucteM Ilonsatue o
JNETEPMUHUPOBAHHOM
xaoce. PerynsapHbie u
CTPAHHBIN
aTTPAKTOPBI

VK-1, VK-1

MeHee 4

6-10 10-15

BeliBier-ananus.
Bpemennsie psaasl 1
IIPOTrHO3UPOBAHUE

4 Heliponnsie CETH.
dpakTabl.
JleTepMUHUPOBaHHBIN
xaoc. CuHepreTuka.

YK-1,
VK-1, VK-1

meHee 4

4-6

6-10 10-15

Bcero 0amnos|

0-54

55-69

70-84 85-100

2. IlepeyeHb OLIEHOYHBIX CPEICTB

Kpatkas xapakTepucTHKa OLIEHOUHBIX CPEJICTB, UCIOJIB3YEMBIX MPH TEKYIIIEM KOHTPOJIE
YCIIEBAEMOCTH Y MTPOMEKYTOUHOM aTTeCTAllMi 00YyYaroIIerocs Mo JUCIUTIINHE:

HaunmenoBanue
OILICHOYHOT'O Kparkas xapakTepucTrka olileHOYHOTO CpPeICTBa OneHouHbIe MaTEPUATTBI
CpeacTBa
MaTepUalIbl JEKIUH,
N . | MeTomuUecKue I WSt
Joxmnan (ki) Jlokian 1o rTeMaTuKe JIEKUUA WK TPAKTUYECKUX 3aHATUI €TOJIECKHE 110c00

10 IPaKTUICCKUM
3aHATUAM

Tecr (Tect)

Tect 3 100 BonmpocoB pa3auvHON CII0KHOCTH

Tect n3 100 Bonpocos
Ppa3JIMYHOM CI0KHOCTH




HpaKTquCKHe 3aHATHUA BBITTIOJIHACTCA COTrJ1IaCHO
MCTOI[I/I‘IGCKI/IM YKa3aHUAM O BBITIOJIHCHHHU ITPAKTHYCCKOI'O
3aHATHUSA, BBIJAHHOT'O IMPCIIoAaBaTCJICM Ha 3aHATHH, Oruer 0

IIpaxkTrueckue NPAaKTUYECKOM 3aHATUU OQOpPMIIETCS HWHAMBUAYAIbHO| 3aJaHus K MPaKTUYECKUM

3anstus (I11P) KOKJIBIM  CTYJIEHTOM, BBIMOJHUBIIUM  HEOOXOJAUMBIC 3aHATUSIM
HKCIIEPUMEHTHl (HE3aBUCHUMO OT TOTO, BBINOJHSJICS JIU
HKCIIEPUMEHT HWHIWBHUAYaJIbHO WA B COCTaBE TIPYIIIbI
cTyneHToB). CTpaHUIIBI OTYETA CIICAYET MPOHYMEPOBAThH

3. OueHOYHbIE MATEPHUAJIBI TEKYLIET0 KOHTPOJISA YCIIeBAeMOCTH 00y4aloIuXCs

TecToBble BONPOCHI K NPAKTUUECKMM 3aHATUAM.

3aHAaTtue 1.

1. MATLAB 5T0 COKpaLlleHune oT CNOB:

a) Mathematical Laboratory (matemaTtuyeckaa nabopatopus);
6) Matrix Laboratory (maTpuuHaa nabopatopus);

B) Materialized Labour (oBeLLecTBNEHHbIN TPYA).

2. MakeTbl pacwmnpeHnin cuctembl MATLAB HasblBatoTCA:
a) Toolkits;

6) Tools;

B) Toolboxes.

3. Kakoe 13 nepeymcaeHHbIX YCTPOMUCTB He fiBnaeTcA oba3aTenbHbIM npu pabote c MATLAB?
a) MOHUTOP;

6) npoueccop;

B) NPUHTEP.

4. CnocobHa nm cuctema MATLAB BbINO/IHATbL ONepaunm Hag, KOMNAEKCHbIMW YUCAaMn’?

a) 8a;
6) HeT.

5. 3aBepwute cnegyrowyto ¢pasy: «[lommmo Bbi30Ba NPOrpamm, COCTAB/IEHHbIX HA A3bIKE
MATLAB, pa6oTa B cpeae MATLAB MoXKeT BbINONHATLCA. .. »:

a) B aBTOMaTUYECKOM PEXMME;

6) B pexkMme BBOAa AaHHbIX;

B) B PEXMME KanbKynaTopa.

6. BoibmUHCTBO KOMaH/ U (DYHKIUN CHUCTEMBI XPAHUTCS B BUJIE TEKCTOBBIX (hailyioB ¢
paCIIMpPEHUEM:

a).r;

0).m;

B) .p.

7. Bo3amoskHo siu uaTerpupoBanue cucreMbl MATLAB ¢ nporpammamu MS Word u Excel?




a) na;
0) HeT.

8. Kakoe menro B crtpoke MeHro TinaBHoro okHa MATLAB comepxut xomaHAbsl st
OTOOpaXEHUSI U CKPBITUSI BHYTPEHHUX OKOH MPOTPaMMBI?

a) Window;

0) Help;

B) Desktop.

9. Kakoe okno cuctemsl MATLAB npennasnaueHo amst BBoJa YMCell, IEPEMEHHBIX, BBIPAKEHU N
¥ KOMaHJ, JJIsl IPOCMOTpa Pe3yJIbTaTOB BBIYUCICHUN U OTOOPaKEHUSI TEKCTOB MPOrpamMm?

a) Command History;

0) Command Window;

B) Workspace.

10. KnaBumm <> u <1> B MATLAB ciyxar:

a) IJIs TIepeMeEITIeHUsT Kypcopa BHA3 WM BBEPX IO IKPaHY;

0) 11 IepeMenIeHns Kypcopa BIEBO WM BIIPABO I10 SKPaHY;

B) JIJIsl OTOOpaYKEHUS B CTPOKE BBOJIa paHee BBEAEHHBIX C KJIIABHATYPhl KOMAH]T M BBIPAKCHUH.

11. Ecnu pe3ynbTat BEIUMCICHHS BBIPpKEHUS HE ObUT MPUCBOECH HUKAKON JAPYToil MepeMeHHOH,
to nporpamma MATLAB Bceraa coxpassieT ero B NepeMEHHOM:

a) inf;

0) ans;

B) NaN.

12. Jlnsg otaeneHus neiaoi yactu yucia ot apooHoit B MATLAB ucnons3yercs:
a) TOUKa;

0) 3amnsiTas;

B) TOYKA C 3aISTOMN.

13. Kakoii ¢opmar npeacTaBieHus pe3ybTaToB BeunciaeHuid ucnonb3yercs B MATLAB mo
YMOIJTYAHUIO:

a) hex;

0) long;

B) short.

14. JInst 0003HaueHMsI MHUMOM €IMHUIIBI B KOMILIEKCHBIX unciiax B MATLAB 3ape3epBrupoBano
JIBa CUMBOJIA:

a)iuj;

0)ink;

B) j u K.



15. Tpebyetcst iu B MATLAB, kak u B Ipyrux si3plkax MporpaMMHpPOBaHUS, 3apaHee
J€KJIapupOoBaTh TUIIbI IEPEMEHHBIX:

a) 11a;

0) HeT.

16. /Ins mepenoca NMHHBIX (GOPMYJ Ha IPYTYIO CTPOKY UCTIONB3YETCS CUMBOJ:
a) TBOCTOYHS;

0) TOUKH C 3aMATOM;

B) MHOTOTOYHSI.

17. MoX»Ho nn c NnOMOLbIO KOMaHAbl SAve COXpPaHUTb TEKCT CeCCUn:
a) Aa;

0) HeT.
3aHATuHe 2.

TectoBble BONPOCHI

1. JInst cozmaHust MAaTpUIIBI C HYJIEBBIMH 3JIEMEHTAMU CITY>KUT BCTPOCHHAs (PyHKLIUSA:
a) null;

0) zeros;

B) Ohes.

2. Berpoennnie ¢pynkuun MATLAB, no3zBosnsmomue GopMUpoBaTh MAaCCUBBI OMPEIEIEHHOTO
BUJA (Takue, Kak Zeros, ones, eye u T.1.), MOTyT IPUHUMATh JIBa apTyMEHTa, IPUYEM:

a) MepBBIM apryMEHTOM 33JaeTCsl YHCIO CTOJOLOB, a BTOPHIM — YHCIIO CTPOK (hopMUpyeMOn
MaTpULbI;

0) mepBBIM apryMEHTOM 3a/aCTCs YHCIIO CTPOK, @ BTOPBIM — YHUCIIO CTOJOLOB (hopMupyemon
MaTpPHULIBI.

3. I'opHu30HTaIBHYIO0 KOHKATCHAITUIO MATPHIl MOYKHO BBIITOJIHATD IIPH YCJIIOBUH, YTO HCXOTHBIC
MaTpPHIIBI HMEIOT:

a) 0JINHAKOBOE YHMCIIO CTPOK;

0) 0OIMHAKOBOE YHCIIO CTOJIOIIOB,;

B) HYJICBBIC DJICMCHTHI.

4. JIns u3BNEYSHUS CTPOK WITA CTOJIOIOB MATPHIIHI CJIEAYET BHITIOTHUTS:
a) KOHKaTEeHAaIIHIO;

0) MHIEKCAIUIO C TIOMOIIBIO 3aISTOM;

B) MHJICKCAIIMIO C TTOMOIIBIO JIBOCTOYMSI.

5. Ecnu 3aana HeKOTOpast MaTpuiia A, TO ¢ MOMOIIBI0 KoMaHabl A(end, ;) MoXHO:



a) U3BJICYh MOCIIEAHIOI CTPOKY TAaHHOW MATPHIIBL;
0) u3BJIEYb MMOCTAETHUN CTOJIOCI JAHHON MATPHIIBI,
B) U3BJICYb MTOCTEAHUMN IIEMEHT U3 MOCIIECIHEN CTPOKU 3TON MaTPHUIIBI.

6. Onepaiu Mo3JIeMeHTHOTO TPE0OPa30BaHUsI BEKTOPOB MOTYT BBITIOIHATHCS:
a) TOJIBKO HaJl BEKTOpaMH OJMHAKOBOI'O pa3Mepa U THIIa;

0) Ha/l BEKTOpaMHU IPOU3BOJIBHOTO pa3Mepa 1 THUIa;

B) TOJIbKO HaJl BEKTOP-CTPOKAMHU.

7. Kaxoil u3 nepeyncieHHbIX HUKE OMEPaTOPOB SIBISIETCS ONEPATOPOM MOITEMEHTHOTO
YMHOXXEHUS:

a) *;

0) .*;

B) *kq

8. YMHOKXEeHHE MaTPUIlhl HA MATPUITY B MATEMATHKE BO3MOYKHO JIMIIIb B TOM CITy4ae, Korja:

a) KOJIMYECTBO CTOJOIIOB TEPBOTO COMHOXXHTENS PAaBHO KOJIMYECTBY CTPOK BTOPOTO
COMHOXHUTEIIS;

0) MaTpUIIbl UMEIOT OJIMHAKOBBIE Pa3Mephl;

B) MaTPUIIbI SIBJISIIOTCS KBaIPATHBIMH.

9. lnmuHy BEKTOpa MOYKHO OTNPEIETUTh C TOMOIIBIO (PYyHKIINH:
a) dlina;
0) width;
B) length.

10. Ilo yMonyaHHIO TEPEMHOXCHHE D3JIEMEHTOB MacCHBa C IOMOIIBIO (yHKIMH Prod
BBIIOJIHSAETCS

a) Mo CTOJIOIAM;

0) 1o CTpOKaM.

11. Ipu 3a1aHuK BEKTOPOB U MAaTPHI] IPUMEHSIOTCS
a) KpyTJjble CKOOKH;

0) KBaJipaTHbIE CKOOKH;

B) (bUrypHbIC CKOOKH.

12. MOHO 1 Npu co3aaHnK MaTpuLbl 0601TUCHL 6e3 CMMBOJIa TOYKM C 3aNATOM:
a) na;

0) HeT.

13. Kakoe 13 yTBepXKAEeHNIM ABNAECTCA KOPPEKTHbIM:



a) ANA BblBOAa HECKOJIbKMUX NMOoCnenoBaTte/ibHO PaACNOJZIOKEHHbIX 3/IEMEHTOB BEKTOPA
ncnonb3yeTca NHAEKCaUMA C NOMOLLBIO OnNepaTopa ABOETOUNA «I»,

6) AnA BbIBOAA KOHKPETHOTO 3/IEMEHTA BEKTOPA MCNONb3YeTCA MHAEKCALUMA C MOMOLLbIO
onepaTopa ABOETOUMA «:»;

B) ANA BblBOAA HECKOJZIbKMX NMOCs1edoBaTe/IbHO PaCnoO/IOXKEHHbIX 3/1EMEHTOB BEKTOpPA
MCNONb3yeTCA MHAEKCALMA C MOMOLLBbIO OnepaTopa BO3BeAeHUA B CTeneHb « My,

14. JIns 4ero ucroiab3yrTCs ONEPATOPBI «.+» U «.—»!
a) JUTsI BEITIOJTHEHUS TTIO3JIEMEHTHOTO CIIOKEHUS ¥ BRIYUTAHMUS;
0) JJ1s1 CJI0’KEHUSI M BBIYUTAHUSI MATPUIL;
B) Takux onepatopoB B MATLAB He cymiecTByer.

15. Cpenu apupmMeTHIEeCKUX ONEPaTOPOB HANOOIBIINNA MPUOPUTET UMEIOT:
a) OTiepaTopbl BO3BE/ICHNUS B CTENECHb;
0) onepaTopsl CI0KEHUS U BBIYUTAHUS.
B) OIIEPaTOPbl YMHOXEHUS U JCIICHHUS.

16. MOXHO 7M1 MCITOJIB30BaTh OMEPATOPhl OTHOIICHUS JJISl TIORJIEMEHTHOTO CPAaBHEHUS JIBYX
MaTpHUIL:

a) na;

0) HeT.
17. MoryT a1 oniepaTopbl OTHOIIEHUS UCIIOJIb30BATHCS B BBIPAXKEHUSAX, BBOJUMBIX B KOMaHIHOM
okHe cucteMbl MATLAB, Hapsay ¢ apudmeTnueckuMu oniepaTopamu:

a) n1a;

0) HeT.

18. PesynbpTaToM Joruueckoi onepanuu «uckiaroyaromiee MJIN» Oyaet 1 nuiis B TOM ciiydae:
a) Korjia 00a orepaH/ia paBHbI HYJIIO;
0) koraa o0a orepaHjia He paBHbI HYJIIO;
B) KOT'/Ia OJITMH W3 ONIEPaH]I0OB PaBEH HYJIIO, a IPYroil HE PaBEeH.

19. Kakoe u3 yTBep:k1e€HUI1 ABIISETCS BEPHBIM:

a) IPUOPUTET JIOTMUECKUX ONEPAaTOPOB (KpOME OIEpaTopa JJIOTHYECKOT0 OTPULIAHMS ) HUKE,
4eM [IPUOPUTET apUPMETHUECKUX OIIEPATOPOB;

0) IPUOPUTET JTOTMUECKUX OIIEPATOPOB (KPOME ONIEPATOPa JIOTUUECKOTO OTPULIAHNS ) BBIILIE,
4eM [IPUOPUTET apUPMETUUECKUX OIIEPATOPOB;

B) BBIUMCIICHHE BBIPDAKEHHI BCErja MPOUCXOJUT CJIEBa HANpaBO, HE3aBHUCHMO OT
IIPUOPUTETA OIIEPATOPOB.

3aHATHe 3.



TecToBBIC BONIPOCHI

1. Kakum o6pazom HyxkHO 3a1aTh B MATLAB nonuHoM, 4TOOBI IPUMEHUTH K HEMY BCTPOEHHBIE
GbyHKIUU:
a) B BUJIE BEKTOPA, JIIEMEHTAMH KOTOPOTO SIBJIIFOTCS KOPHU MIOJIMHOMA;
0) B BUJIE BEKTOPA, SJIEMEHTAMH KOTOPOTO SABIISIOTCS KOA(PPUIIUEHTHI TOJIMHOMA;
B) OJIHOM MEPEMEHHON MPHUCBOUTH 3HAYECHUE CTEICHHU MOJMHOMA, & JIPYroi — BEKTOP
K03 hUIIHEHTOB TTOJIMHOMA.

2. Kakoe 13 yTBepKACHUI SBISETCS] HEBEPHBIM:
a) YUCJIO 3JIEMEHTOB BEKTOPA, 33/1a0IIEeT0 KOA(hOHUIIMEHTHI TTOJIMHOMA, TOJDKHO OBITh Ha
SIMHUILY OOJIBIIIE CTETICHU TIOJTMHOMA;
0) B BeKTOpE, 3a7aroneM Ko3(pPUIHEHTHI TOJTUHOMA, TAaKXKEe JODKHBI COJIEPIKATHCS
HyJIeBble KOA(DPUITUCHTHI;
B) B BEKTOpE, 3ajaronieM Kod(p( UIIMEHTHI MOJTMHOMA, MOKHO HE YKa3bIBaTh HYJICBHIC
KOA(PUITUCHTBHI.

3. B otinuwme ot dyukiuit exp, log, sqrt, marpuunsie pyunkmuu expm, logm, sqrtm:
a) BBITIOJTHSIOT TIO3JIEMEHTHBIE OTIepaIliy Ha/l MAaTPUIIAMU;
0) MPOM3BOIAT BRIUMCICHUS C MATPHUIIAMHU T10 MPABHUJIAM JIMTHEWHON aJireOpHhI.

4, C INIOMOIIBIO Kakou q)yHKI_II/II/I MOJKHO BBIIIOJIHUTD ITOJIMHOMHUAJIBHYIO AlIIIPOKCUMAIIUTIO
JaHHbIX:

a) polyfit;

0) polyval;

B) poly.

5. Kakum 06pa3oM HEBO3MOXKHO 33/1aTh MEPBbIA BXOAHOW apryMeHT GyHkiuu fzero:
a) KaK ykazaTelslb Ha pyHkiuio (Hanpumep, @myfun);
0) kak GopMyay ¢ IByMs HE3aBUCHMBIMH MEPEMEHHBIMHU, 3aKIIIOYEHHYIO B OJMHAPHBIC
KaBbIUKH;
B) Kak uMs (ailr-QyHKIMK (B OMWHAPHBIX KaBbIUKAX ), BHIUMCIISIONICH JIEBYIO YaCTh
ypaBHEHHUS.

6. PaboTa kakoit u3 QyHKIMM, TpeHASHAYCHHBIX JJIsI BBIYMCIICHUS ONTPEACIEHHBIX HHTETPAJIOB,
ocHoBaHa Ha (popmysie CuMIICOHA:

a) quadl;

0) quad,;

B) trapz.

7. dyHKIWS trapzZ BEIYUCISET ONMPEISIEHHBIC HHTETPAJIBL:
a) 1o KBapaTypHor Gpopmysie CUMIICOHA;
0) mo hopmyIie Tpamnenui;



B) 110 KBaApaTypHbIM (popmynam ["aycca-JlobaTTo.

8. Iy mocTpoeHust TpEXMEPHBIX JTMHHUNA UCTIONb3YeTCsS QyHKITHUS:
a) 3plot;
0) plot3;
B) plot33.

9. ®yHKIMs Mesh mpuMeHsieTcs U1 CO3IaHus:
a) 3aKpaIIeHHBIX TTOBEPXHOCTEIH;
0) KapKacCHBIX TOBEPXHOCTEH;
B) IBYXMEPHBIX MAaCCHBOB C HH(POPMAIIHEH 0 KOOPAUHATAX Y3JIOB CETKH MPSIMOYTOIHHOM
obJnacTu ompeseNeHus, Ha KOTOPOUW CTPOUTCS TPEXMEPHBIN rpaduK.

10. Kakum 06pazom mpu MOCTPOESHUH KOHTYPHBIX TpaduKOB MOXKHO 33JaTh IPOrpaMMme
KOJIMYECTBO YPOBHEH, JIJIs1 KOTOPBIX CIAEAYET MOCTPOUTH U30JIMHHUHU:
a) ucronb3ys QyHKIMIO CONtourn, rae N —3To KOJIMYECTBO U30IMHHUM;
0) 3a7aH YETBEPTHIM BXOJHBIM apryMeHTOM (pyHKUUN CONtour m contour3 ckaisipHoe
3HaYeHHUEe, COOTBETCTBYIOIIECE KOJIMUECTBY U30JIUHUIA.

11. Kak y3HaTh TOYHBIE KOOPAMHATHI HEKOTOPOW TOUYKH Ha JABYX- WU TPEXMEPHOM Trpaduke
byHKIMH:
a) 0TOOpa3uTh HA IKPAHE JIETEHIY WU LIBETOBYIO MAJUTPY;
0) Ha ma"enu uHCcTpyMeHTOB Figure (I'paduk) rpaduyeckoro okHa MEIKHYTh Ha KHOTIKE
Data Cursor (Ykazarenb JaHHBIX), @ 3aTEM IIENKHYTh Ha HYKHOU TOUKe rpaduka.

12. Kakue KoopAHHATHI IO YMOJIYAHHUIO UMEET TOUKa 0030pa, eCiu TPEXMEPHOE N300pakeHHe
IIOCTPOCHO ¢ MTOMOIIIBI0 pyHKITH Mesh wmm surf:

a) asumyT Az=90° u yron Bo3seimenus EI=30°;

0) azumyT Az=-45° u yroxa Bo3BbieHus E1=45°;

B) asumyT Az=-37,5° u yron Bo3sbiienus EI=30°.

13. Kak moyry4uTh AOCTYI K HHCTPYMEHTaM YIIPABJICHHS KaMEPOU:
a) BeIOpaTh B rpadpuyeckoM okHe koMaHay View — Camera Toolbar, 4To0b1 0TOOpa3uTh
nanens Camera;
0) BeIOpaTh B rpadrueckom okHe komaHy View — Plot Edit Toolbar, uto6s1 0T0Opa3uTh
MaHeNb PeaKTUPOBAHUS rpaduKa.

14. Kaxkoii ¢opmaT UCIIOJIB3YETCS 10 YMOJYAHHUIO MPU BBOJIE TEKCTa HA rpaduK:
a) dopmart TeX;
0) dopmar LaTeX;

B) HU OAWH 13 (popMaToB.



3aHATHe 4.

TectoBble BONPOCHI

1. Kakoe pacmmpenne umerotr m-gaiins B MATLAB:
a) pacimpenue .mat;

0) pacudpeHue .m;

B) pacmupenue .f.

2. m-daknbl KaKoro TMNa MoOryT NPMHMUMaTb UCXOAHbIE AaHHble B BUAE Habopa BXOAHbIX
napameTpoB U BblAaBaTb pe3ynbTaTbl B BUAE Habopa BbIXOAHbIX 3HAYEHWA:

a) pann-nporpammbl;

6) pann-pyHKUUN.

3. fBnAeTrca AW NPaBWUAbHbIM YTBEPXKAEHME, UYTO MEpPeMeHHble, onpeaenéHHble B ¢dain-
dOYHKUMKN, nocne eé BbINOJIHEHMA CTAHOBATCA AOCTYMHbl B paboyem MpPOCTPAHCTBE U MOryT
Mcnonb3oBaTbcA B Apyrux ¢ann-epyHKUUAaX?

a) oa;

6) HerT.

4. Co3gaHHbIN M-dalil MOXHO COXPaHUTb:

a) TO/NIbKO B TeKyLLem paboyem KaTanore;

6) B ntobom Katanore, ans kotoporo B MATLAB ycTaHOBNEH NyTb MOWUCKa;
B) B 1to6OM KaTasiore, He3aBUCMMO OT TOFrO, UMEETCA /1M OH B NYTWN MOUCKa.

5. BoibepuTe, Kakoe 13 cnegyrowmx yTBEPKAEHUN ABNAETCA BEPHbIM:

a) uma m-danna, B KOTOPOM XpaHUTCca dann-GyHKUMA, MOXKET coBnagaTb C UMeHem Noboli
nepemeHHonm wmnm KomaHabl MATLAB, NOCKO/IbKY BCe NepemMeHHble, 3agaHHble B (ann-
bYHKUMN, ABNAIOTCA NOKANbHbIMW;

6) uma m-dpainna, B KOTOPOM XpaHUTCA dann-PyHKUMA, OOKHO ObiTb YHUKANbHbIM U He
AONKHO COBMNaAaTb C UMeHeM PyHKLUU;

B) MmAa m-¢daiina, B KOTOPOM XpaHUTCS dana-pyHKUMA, A0MKHO ObITb YHUKANbHBIM U AOMKHO
o6a3aTenbHO coBNaaaTb C UMeHeM QYHKLUMN.

6. [JonycKaeTca nn BbI3biBaTb CO34aHHYIO dann-GyHKUMIO M3 apyrux ¢dann-nporpamm mam
dann-pyHKUMi:

a) oa;

6) HeT.

7. Kakylo KOMaHZly HYXXHO BBECTU B KOMaHZHOE OKHO, YTOObl Bbi3BaTb peaakTtop m-¢daiiios
cuctembl MATLAB:

a) KomaHay edit;

6) KomaHay cd;



B) KomaHay pwd.

8. KaKkoi UuBeT no YMONYaHUIO WCMNOAb3YeT peaakTop m-¢painos Ana BblaeneHus
CUHTAKCUMYECKUX OLIMOBOK B KOoge Nporpammbi:

a) CUHWIA;

6) KpacHbIi;

B) 3e/1eHbI.

9. Kakue u3 nmepeunciieHHBIX HIKE ONIEPaTOPOB YIIPABIICHUS SBIISIOTCS OTIEpaTOpPaMH [IUKJIIA!
a) oreparopsl for u while;

0) omreparop if;

B) epekirouarens Switch...case.

10. Yro mpencraBnsieT coOOM yclioBue, 3amaBaeMoe B mnukie While, a takxe B omeparope
BeTBieHus If;

a) ycioBwue — 370 Ji'oboe pacmozHaBaemoe mporpammoit MATLAB BeipakeHne, KOTOPOE MOKET
BKJIFOYATH OTIEPAIN CPABHEHHS U JIOTUUECKHUE OTIEPAIIHH;

0) ycioBue — 3To J1Iodoe pacrnozHaBaemoe mporpammoit MATLAB BeipakeHue, KOTOPOE MOXKET
BKJIFOYATh TOJIHPKO apu(PMETHIECKUE OTIEPAIIUH.

11. Kakast koMOWHaITUs KITABHIIl HE TIOMOYKET OCTAHOBUTH BHITIOJTHEHHE OECKOHEUHOTO ITUKJIA!
a) <Ctrl+Break>;

0) <Ctrl+V>;

B) <Ctrl+C>.

12. Kakum 00pa3oM mpu UCHOIB30BaHUU (YHKIMH INPUL 3aIIpoc MOJIb30BATEIH0 MOXKHO
BBIBECTU B HECKOJIBKHUX CTPOKAX:

a) €CJIM B TEKCT 3aIllpoca BBECTU CUMBOJIbI TaOYJISLIUU Il TIEPEMEILIEHUs Kypcopa Ha
CJIEIYIOLLYIO CTPOKY;

0) eciu cpa3y B TEKCTE MIPOrpaMMbl 3apOC HAOUPaTh B HECKOJIBKHUX CTPOKAX;

B) €CJIM B TEKCT 3aIpoca BBECTH CHMBOJ \N JIJIs IEPEMEIICHHUS Kypcopa Ha CIIEAYIOIYIO CTPOKY.

13. TIporpamma, KOTOPYIO MPEACTOUT OTIAAUTH, @ TAKKE BCe (DYHKLMHU, K KOTOPHIM OHA
oOparmaercs:

a) MOTYT HaXOJUThCS B JIFOOOM Katasiore Ha aucke C;

0) MOTYT HAXOAUTHCS B TIOOOM KaTajore Ha aucke D;

B) IOJKHBI HAXOJIUTHCS B TEKYIIEM KaTajore Tu00 B KaTajiore, KOTOPBIA 3aJjaH B ITyTH TIOUCKA.

14. Kakoii U3 mepeuncIIeHHbIX HUXKE COJIBEPOB CIIEAYET MPUMEHSTD I pemieHus 3aaaun Koim
1 OOBIKHOBEHHBIX Ju((epeHIUANbHBIX ypaBHCHHH, €CIM XapaKTEPUCTHKH  3a7a4yH
HEU3BECTHBI:

a) cosBep 0del5s;

0) conBep 0dell3,;



B) cosiBep 0de45.



Bonpocbl ana aooknapa, TeCTMPOBaAHUA U CAMONPOBEPKU

1. Kak xkmaccudunupyrorcs Moaenn?

[To kakuM pU3HAKAM PA3IUYAIOT IEPEMEHHBIE B MATEMATHYECKUX MOJEISIX?

3. Kakwue ocHOBHBIE 3TaIbl MOKHO BBIICITUTH B MOJIETHHOM UCCIICIOBAHUH
(moctpoenun mojienu)?

4. Yewm paznuuaroTcs mpsMbIe U 0OpaTHBIC 3a7]a4H UCCIEAOBaHUS 00HEKTa

IIPU €ro MOJICIUPOBAHUN?

[TosicHuTe CBOMCTBO aIEKBATHOCTH MAaTEMATHYECKON MOJIEIIH.

Ha3zoBuTe OCHOBHBIE AIEKTPUUYECKUE U MarHUTHBIE cBoMcTBa JIDIL.

[Tosichute puznueckuit cmbics napameTpor BJI.

Kakue ypaBHeHUs1 HA3BIBAIOTCS YPABHEHUSMU JITMHHOM JTMHUU?

. Kak nonyyatorcs ypaBHeHUsI U€aNbHON JIUHUU?

10 Kak 3amaercsa rpad?  Kaxkoit rpad HazpiBaercs cBsi3HbIM?  UTO HA3BIBACTCS IEPEBOM
rpacda?

11. Kak cocTaBUTh MaTpHITy MHIHICHIIMA HATIpaBiIeHHOTO Tpada?

12.Kax ¢ momo1iibto rpagoB MOAEIUPYIOTCS JIEMEHTHI JIEKTPUUYECKON CETH:
JIMHUS DJIEKTpoIiepeaaun, Tpanchopmarop u ap.?

13.Ilepeuniciute MaTpUILIbl TAPAMETPOB CXEMbI JIEKTPUUECKON CETH.

14. Kakune cymecTByOT KpUTEPUH SKBUBAJIEHTHOCTH UCXOIHOM U 3KBUBAJICHTHOM CXEM
AIIEKTPUUECKUX ceTei?

15.Kakue popmbl 3anucu ypaBHEHUH YETHIPEXTTIOIIOCHUKOB UCTIOIb3YIOTCS
B pacyerax CXeM AJIEKTPUUYECKUX CeTeil?

16. B uewm 3akmrouaercs 3aa4a UASHTUPUKAITUN TEXHUYECKUX O0BEKTORB?

17.Kak ¢popmynupyercs 3a1a4il UHTEPIOJIALNHI, AITPOKCUMALUU (PYHKIINIA?

18.Kak BeuuCcInuTh KO3(PGUIIMEHTHI TOJIMHOMA CTETIEHH M MIPU KBaApaTUUHON
annpoxkcumanuu?

19. Yto Takoe nporuos?

20.Kakwue aBa Buaa MEPEMEHHBIX, 3aBUCSIINUX OT BPEMEHH, BBIJEISIOT PU
MPOTHO3UPOBAHUU?

21.Kak noapa3aenisitoT NporHo3 0 BPEMEHU YIIPEKACHUS ?

22. JlaiiTe onpeneneHue SKCIIOHEHITUATBHON MOIEH MTPOTHO3UPOBAHUS.

23.B yeM NpUHUIMNHUATIEHOE Pa3IuiKe JOTUCTUYECKON U SKCITOHEHI[UATbHON
MOJIeIel IPOTrHO3UPOBAHUS?

24.Kakue 0CHOBHbIE METO/IbI UCIIOJIB3YIOT JIsl TPOTHO3UPOBAHUS CIIyHYaHBIX MPOIIECCOB?

o

© 0N o Ga

4. OueHOYHble cpeacTBa 4N1a NPOMEXKYTOYHOM aTTecTauum No UToram OCBOEHUsA
AVUCUUNAUHDI

Bomnpocs! au1st 3x3aMeHa no aucuunnnae “MeTobl MATEMAaTHYECKOT0 MOAeJIMPOBAHNS U
NMPOTrHO3UPOBAHUS

BOITPOCBI TEOPUHA



1. Jlunamuueckas cucTeMa U ee MaTeMaTH4ecKasi MOJElb, KJIacCU(PUKaIuSI.
Kunemarnueckas uHTEpnperanus cucTeMsl JU(HepeHINATBHBIX YPAaBHEHHM.

2. OCHOBHBIE NOHATHUS TEOPUU MOJIETUPOBaHus: OOBEKT, MOJIENb, AJITOPUTM, IIpOrpaMmMa.
dusnyeckue, MaTeMaTUYECKUE U KOMIIbIOTEpHBIE MoAenu. [Ipumepsl.

3. Maremaruueckoe MOJIEIMPOBaHUE TMHAMUYECKUX cucTeM. Pa30Boe MPOCTPaHCTBO, BUBI
(a30BbIX TPAEKTOPHIA, IPUMEPBHI.

4. KoncepBaTHBHBIEC U AUCCUNIATUBHBIE CUCTEMBI. [ 'apMoHudeckue konedanus. JInHeHbIi

Y HEJIMHEMHBIN OCUUIUISTOPHI.

5. KadectBennslii ananmm3 qnuHaMuyeckux cucteMm: KonebaTenbHble CHCTEMBI U X CBOMCTBA.
MareMatnueckuii MasiTHUK, (ha30BbIA TOPTPET.
6. da3oBble NOPTPETHI TUMOBBIX KoseOaTenbHbIX cucteM. Kinaccudukaius ocoObIX TOUEK.

7. HenoaBwmXHbIE TOUYKHA JUHAMHUYECKON CUCTEMBI. Y CTOMYNBOCTH HEMOABM)KHOM TOYKH.

8.  YcToiuMBOCTb MOJOKEHU paBHOBECHS, CXeMa aHAJIN3a YCTOMUNBOCTH, KJIacCU(PHUKAIUSI
ITOJIO’KEHUM PABHOBECHS Ha IIJIOCKOCTH.
9. Maremaruyeckasi MO/i€JIb BOJIHOBBIX YHEPTETUUECKUX CTAHIINM, MPUMEHEHHE

BapUAIIMOHHBIX MTPUHIIUIIOB.
10. MaremaTtuueckas MOJI€Jb JIMHUH JIEKTPOIIEpPEeaaun ¢ pacipeeeHHBIMU TapaMeTpaMH.

11. VYuuBepcanbHOCTh MaTeMaTHUYeCKUX Mozelei: KonebarenbHbIi AIeKTpUUecKuil KOHTYD;
MOJIeJIb U3MEHEHUS 3apIiaThl U 3aHATOCTH

12. YHuBepcaabHOCTh MATEMATUUYECKUX MOJIEJICH: MOJICNIb B3aUMOJIECHCTBUS JIBYX
OMOJIOTMYECKUX MOMYJISLUH.

BOIIPOCHI 110 MATLAB

1. Bsox maccupa uncen B MATLAB; ciocoObl co3qanust 0THOMEPHBIX U JIBYXMEPHBIX
MaCCHUBOB.

2. Breruncnenus ¢ komruiekcHbiMU unciiamu B MATLAB. [Ipumepsr.

3. Brpluncnenue BelpaxkeHui ¢ aneMenTapHbiMu GyHkuusamMu B MATLAB. Npumepsi.

4.,  ®opmHpoBaHHUE BEKTOPOB U MaTPHIL, CTaHAapTHBIe MaTpullbl B makere MATLAB.
[Ipumepsr.

5. 3ananue BextopoB u Matpuil B MATLAB. O0bennHeHus: MabIX MaTPUI] B OOJIBIIYIO
MaTpHIly, 3aMeHa 3JIEMEHTOB CTPOK M CTOJIOIOB MaTpHIlbl. [Ipumepsr.

6. OO6pabotka nanubix B MATLAB: cymma cTOn010B, CTPOK, AMATOHATBHBIX 3JIEMEHTOB
MaTpPHUIIbI, HAXOXJACHUE MAKCUMaJIbHOTO U MHUHUMAJIBHOTO 3HAYEHUI 2JIEMEHTOB MaTPHULIBI.

7. T'padpuxa B MATLAB. [IBymepHas rpaduxa. [Ipumepsr.
8. IloctpoeHune HeCKOJIbKUX rpadukoB GPyHKINN OJHON EpEMEHHON Ha OTHOM rpaduKe B

MATLAB. IIpumepsr.
9. Tpéxmepnas rpadpuka B MATLAB. ITpumepsi.

10. Pemenue 0O6bIKHOBEHHBIX AU Pepentmanbubix ypasuenuid (OY)  Pemarenu (solver)
oAy B MATLAB. Pemenue O/1Y BTOpOro nopsaka.

11. Tloctpoenue cToab110BOI U Kpyrosoit ruarpamm B MATLAB.
12. VYmnpasmsomue ctpyktypsl MATLAB. IIpumeps! ncnonb3oBaHus.
13. Pemenue cucrem JUHEHHBIX anreOpandeckux ypasHenuii B MATLAB.
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