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1 Heau v 3axa4u U3yYeHUsI TUCHUNIIMHBI (MOIYJIsA).

1.1 lesab ocBOeHMS AUCHUNIHHBI.

dopMHUpOBaHUE y CTYICHTOB KOMIIETCHIIUHA B OOJACTH MHCTPYMEHTAIBHOTO (QJITOPUT-
MHUYECKOT0, TEXHHYECKOTO W MPOrpaMMHOTr0) olecreueHuss HH(POPMaIMOHHO-YIPaBIISIOMINX
CUCTEM, T.€. CI0CO0aX U METOJIaX aBTOMATU3MPOBAHHOTO MPOCKTUPOBAHUS, OTIAJAKHU, IPOU3BO/I-
CTBa M DKCILTyaTalluk HH(POPMAIIMOHHO-YIPABJISIONINX CUCTEM B PA3IUYHBIX 00JIACTSX.

1.2 3agauyu TUCHUILINHLI.

a) U3YYCHHE OCHOBHBIX MHCTPYMEHTAIBHBIX CPEACTB MH(POPMAIMOHHBIX CHCTEM, CIIOCO-
OOB OMUCaHUs, MPUHITUIIOB ¥ METOJOB IMOCTPOCHHS M (DYHKIIMOHHPOBAHUS WH(DOPMAIMOHHBIX
CHCTEM;

0) paccMOoTpeHHE O00JIaCTHM TPUMEHEHHS M TCHICHIIMA DPa3BUTHS WHCTPYMEHTAJIBHBIX
CpeICTB HHPOPMAITMOHHBIX CUCTEM;

B) MOJIyY€HHUE MPAKTUYECKUX HABBIKOB OMHMCAHUS MH()OPMAIIMOHHBIX MPOILIECCOB U CHC-
TEM, IPUMEHEHUE TIPUHITUIIOB ¥ METOJO0B MOCTPOCHUS MH()OPMAIMOHHBIX CHCTEM MPH HUX TPO-
€KTHUPOBAHUMU.

1.3 MecTo AucuMnInHbI (MOAyJisi) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl.

Jucuunnuza «HCTpyMeHTanbHbIe CpeacTBA MH(POPMALMOHHBIX CHUCTEM» OTHOCHUTCA K
BapuartuBHOM yactu broka 1 "Quctunmunel (Moaysu)" yd4eOHOro 1iaHa.

Jl1st ocBOEHMsI IUCHUIUIUHBL «IHCTpyMEHTabHbIE cpeicTBa HUHPOPMALIMOHHBIX CUCTEM»
CTY/ICHTHI JIOJDKHBI 00J1a1aTh 0a30BBIMU 3HAHUSAMHU U YMEHHSIMH TI0 JAUCHUILTHHAM «MareMaTu-
YeCKUH aHanu3», «AHaJIUTUYECKas TeOMETpUs U JMHEeNHas anreOpa», «Teopus BeposTHOCTEH U
MaTemaThueckas cTaTUCTHKay, «HpopmaTuka», «ApXUTEeKTypa MH()OPMALUOHHBIX CHUCTEM),
«MH(popMaMOHHbBIE TEXHOIOTUNY, «Teopust HHPOPMAITMOHHBIX IPOLIECCOB U CUCTEM.

[TonydyeHHble B paMKax JUCHUIUIMHBI «HCTpyMeHTanbHBIE cpefcTBa MH(DOPMALIMOHHBIX
CHCTEM)» 3HAaHUS MHCTPYMEHTAJIBHBIX CPEJICTB M MPHOOpPETEHHBbIE HABBIKU MOCTPOEHHUS COBpe-
MEHHBIX MH(QOPMAIIMOHHBIX CHCTEM HAWAYT MPaKTUYECKOE€ NMPUMEHEHHE MPU MU3YUYEHUHU TaKHX
TUCUUIUIMH KakK «/HPOKOMMYHUKAIMOHHBIE CUCTEMBI U ceTH», «KopnopaTuBHble nHpopMalu-
OHHbIE cucTeMbl», «I[IpoekTrpoBanne nHGOpMALIMOHHBIX cucTem», «HTepdelicsl nudopmanm-
OHHBIX cUCTEMY, «MOAEINPOBaHNE IPOLECCOB U CUCTEM», «T€Opus NPUHATUS PELLIEHUI.

1.4 llepeyeHb MIaHUPYEMbIX Pe3y/JIbTATOB 00y4eHHS 0 JMCHUIJIMHE (MOYJII0), CO-
OTHECEHHBIX C IVIAHUPYEMBIMH pe3yJIbTaTaMi OCBOCHHs 00pPa30BaTe/IbHOM IPOrPaMMBI.

Nunexe Conepxanue koM- | B pe3ynbraTe n3ydeHus yueOHON TUCIMILIMHBI 00Y-

No N
. | KOMIETEH- | TCTCHIIHH (vm eé YAOIIUECS JODKHBI
o 1207 YaCTH) 3HATH yMeTh BJIa/IeTh
1. I1K-3 CHOCOOHOCTH K METO/IbI periie- YHUTATh U BbI- HaBbIKAMH Ca-
pa3paboTKe U co- HUS MHDKCHEP- | TOJHSTH YepTe- | MOCTOSTEIbHOU
JIACOBAHUIO TEX- HO- JKU; IPUMCHATH pa60TBI Ha
buxanmii Ha mpo- CKHUX 3ajJ1a4 B HBIC CTaHAAPTHl | B KOMITBIOTEP-
rpaMMEBIe Kommo- | CHCTEMax aBTo- ECK/I, neo0xo- HBIX CETSX;
MaTH3UPOBAH- | JUMBIE IS pa3- | OBITh CIIOCO0-
HEHTBI M UX B3aH-
N HOTO MTPOCKTH- pabOTKH U HBIM K KOMITBIO-
MoJIeiiCTBHE C ap-
pOBaHHS; Tpa- oopmieHus TEPHOMY MOJIe-
XUTEKTOPOM IPO-
BUJIA BBIMOJIHE- | KOHCTPYKTOP- JMPOBAHUIO
TPaMMHOTO 00€C~ | 1110 yepresceii CcKo- YCTPOICTB, cuc-
[IEYCHNA, a TAKKE neranei, coo- TEXHOJIOTHYe- TeM U

npoBesieHue 00y- pPOYHBIX €11~ CKOU JJOKYMEH- MPOIECCOB C




Ne WNHunekc Conepxanne koM- | B pe3ynbTrare nuzyueHus yueOHONU JUCIUILTUHBI 00Y-
[y, | KOMIETEH- | TIETCHIHH (v e€ YaroIuecs JOMKHbI
o JA05 051 YacTH) 3HAThH yMeThb BJIaJEeTh
YEeHUsI TECTUPOB- HUII, TaI[iH, UCIIOJIb- | HCIOJIb30BAHU-
IIMKOB ANEKTPUUECKUX 30BaTh MOJY- €M YHHBED-
cxeM (CTpyk- YEeHHbIE 3HAHUS CaJIbHBIX
TYpHBIX, QYHK- | W HaBBIKU IIPH MAaKeTOB TPHU-
LIMOHAJIbHBIX, CO3ZIaHMH JJI€K- | KIIAJHBIX KOM-
MPUHIMIAATL- | TPOHHBIX MOJIE- MBIOTEPHBIX
HBIX, MOHTaX- | JIell CXeM U YCT- porpaMm
HBIX) C yU€TOM | POWCTB Ha IMep-
COBpPEMEHHBIX COHAJIbHOM
MHPOBBIX CTaH- KOMIIBIOTEPE,
JapTOB OCYIIECTBIISTh
CXEMOTEeXHUYe-
CKO€ MTPOCKTH-
poBaHUeE paszpa-
OaThIBaEMBIX
paauonpuem-
HBIX y3JIOB
YCTPOMCTB
2. [K-1 CIIOCOOHOCTH BbI- | METOJBI IOMCKA | MPUMEHATH Me- | HaBBIKAMH KpHU-

HOJIHATH UHTETrpa-
MO IPOTPaMMHBIX
MOAYJIEN U KOMIIO-
HEHT, OCYIIeCTB-
JSITh OIICHKY Kaue-
CTBa pa3zpabarsl-
BaeMOoro Tpo-
rpaMMHOTro obec-
MICYCHHUSI, BKIIIOYAsI
pa3paboTKy TECTOB,
IpOBE/IeHUE TeC-
THPOBAHUS U HC-
CJIeZIOBaHUE pe-
3yJIbTAaTOB

uH(pOpMaIN
JUTSL peIIeHUs
IIOCTaBJICHHOM
3a/1a4uM, KpUTH-
YEeCKOro aHaJIH-
3a 3Toi uHpop-
MaIuu 1 000c-
HOBaHUS MPUHS-
TEIX UJIEU U
MOAXO0B K pe-
[IEHHIO

TOJIBI IIOKMCKA
uHdopmauu
U KPUTUYECKOTO
aHanmu3a Hai-
JeHHOU uH(op-
MaIii 1 000c-
HOBaHUSI MPUHS-
TBIX HJIEH U
TOJXOI0B K pe-
IICHUIO

THYECKOTrO aHa-
JIM3a HalIeH-
HOU UH(pOpMa-
IIUHA U 000CHO-
BaHUS TIPHUHS-

TBIX UAEHU U
MOAXO0H0B K
pELIEHUIO

2. CTpyKTYypa U cojiep:kaHue JMCHUILIMHBI.

2.1 Pacnipeaesnenue TPy10EéMKOCTH TUCIUTIIMHBI 0 BHaM pPadoT.
OO61m1ast TPYA0EMKOCT AMCHUIUIAHBI cocTaBiseT 3 3ad.ea. (108 uaca), ux pacnpenenenue
0 BUIaM paboT MpeICTaBICHO B TabIuIe

Bun yueOHo# paboThI Bcero CemecTtphbl
JacoB (dacer)
5

KonTakTHasi padoTa, B TOM 4HCIe: 38,2 38,2

AyauTOpHBIE 3aHATHSA (BCEro):

3aHATHSA JIEKIIMOHHOTO THUIIA 16 16 - - -
JlaGopaTopHbI€ 3aHATHS 16 16 - - -
3aHATHSI CEMUHAPCKOI0 TUIA (CEMUHAPBI, TPaKTHUYe- - - - - -




CKHE 3aHATHA)
HNuas koHTaKTHas padora:
Kontpons camocrosarensHoit padotsr (KCP) 6 6
ITpomexxyrounas arrectranus (MKP) 0,2 0,2
CamocroniTejibHasi paoTa, B TOM YHCIe: 69,8 69,8
[IpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraa 39 39 } } )
[ToaroroBka K TEKymeMy KOHTPOJIIIO 30,8 30,8 . . 3
OO0mas Tpy10eMKOCTh ygac. 108 108 - - -
B TOM 4YHCJIe KOHTAKTHasI 38,2 38,2
padora
3a4. el 3 3

2.2 CTpyKTYypa IUCHUILIUHBI:
Pacripenienenuie Bu1oB yueOHOM pabOTHI M UX TPYIOSMKOCTH IO pa3JieiaM JUCITUILTAHBL.
Paznernsl AMCHUIUIMHBL, H3y4aeMbIe B 5 ceMecTpe

Konmuectso uacoB

Ne HaumenoBanue pa3nenos AyRuTOpHaA Breaynuropras
Bcero paboTta pabota
JI JIP CPC
1 2 3 4 5 6
1 Tema 1. BBeneHue B CUCTEMHBIN 14 5 5 10
aHaIn3
Tema 2. Oncanue MmareMaThye-
2.  |CKHMX MOJEJIel MOCPeICTBOM 14 2 2 10

CTPYKTYPHBIX CXEM

Tema 3. MATLAB + Simulink, kak
MHTErpUPOBAaHHASI HHCTPYMEH-
TaJlbHAsI Cpe/ia AITOPUTMUIECKOTO,
3. |TEeXHHYECKOrO M MPOrPaMMHOTO 18 4 4 10
oOecrieueHHs aHAIM3a U CUHTE3a
MH()OPMAIIMOHHO-YTPABIISIOLTHX
CHCTEM

Tewma 4. Unentudukanus matema-
THYECKUX MOJIENEH C HCTIOMb30Ba~ 14 5 5 10
auem System Identification
Toolbox (MATLAB)

Tewma 5. MHCTpyMeHTaNbHBIE CpEA-
CTBAa HEMPOCETEBBIX TEXHOJIOTUI

> Neural Networks Toolbox 14 2 2 10

(MATLAB)

Tema 6. Cpena aHATUTHUECKUX

Beruucienuit Maple 14 2 2 10

Tema 7. MynbTUMEAUIHBIE BbI-
qyucauTenbHble cpeabl Wolfram

7 Research: Mathematica u Wolfram 138 2 2 98

Alpha

Hmoeo no oucyuniune: 101,8 16 16 69,8

2.3 Coaep:xaHue pa3/ieJioB AUCHHMIIHHBI:



2.3.1 3auaTus JeKIUOHHOI0 THIIA.

MaTEMAaTHYCCKUX MOJC-
JIeH ¢ UCITOIB30BaHUEM
System Identification
Toolbox (MATLAB)

UIEeHTU(UKAIUS CUCTEM C OJHUM M HECKOJBKUMU
BXOJIaMH (BBIXOJIAMH).

CrernuanpHbIe CpeACcTBa IS UACHTU(DUKAITII
TUHAMHYECKHX OOBEKTOB TIEpPBOTO, BTOPOTO U
TPETHETO MOPSIIKA.

@OYHKIMU CIPABKU MO TECTOBBIM JaHHBIM U
UIEeHTU(OUITMPOBAHHBIM MOJIETISIM.

[IpenBaputensHass 00paboOTKa JaHHBIX BO
BPEMEHHOW UM YacTOTHOW 0OJacTH, BKIIOYas
bunpTpanuio, ynajieHHe TPEHIOB M CMEIICHUH,
yIaJICHHE [ITyMa ¥ BOCCTAHOBJICHUE JAHHBIX.

CpenctBa uisi uIeHTUDUKALUN 33JEpPKEK U
00paTHBIX CBSI3EH.

Cremuaneseiii 6mox s Simulink, mosso-
JSOIIUA BKJIIOYATh TIOMYYEHHYIO TPH HACHTHU(DU-
KallMy MOJIETb B JPYTHE CUCTEMBI.

HaumenoBanne Popwa Te-

Ne Coneprkanue paszjena KYILETrO

pasznena
KOHTPOJIS
1 2 3 4
1. Tema 1. BBenenue B cuc- OCHOBHBIE TIOHSITUSI U ONPEACICHUS CUCTEM- K
TEMHBI aHaINU3 HOr0 aHajin3a (HEOHpeaesseMble IPEIMETHBIC IIe-
PEMEHHBIE «BXO» U «BBIXO/», IOHATUE «CHCTEMAY,
MaTeMaTU4yecKas MOJIENb CUCTEMBI).
Knaccugukanus cucreMm (B 3aBUCUMOCTU OT
TUIIA YPaBHEHUM, OMMCHIBAIOLIUX MAaTEMaTHYECKYIO
MOJIeJIb; 10 TUIY KO3((UIUEHTOB ypaBHEHUH Ma-
TEMaTUYECKON MOJIEIH; 110 BPEMEHHU; 110 BO3JEHUCT-
BUIO OKpYXaroIllel cpelibl; 0 YUCIY BXOJOB U BbI-
XOJIOB; TIO THITY CBSI3H MEX]y BXOJOM H BBIXOJIOM).

2. | Tema 2. Onucanne Mate- OcHoBHbIEe TIOHATHSI U omnpenenenus. [locme- K
MaTUYECKHX MOJieNiell  |1oBaTenbHOe coeinHeHue 3BeHbeB. [lapamnensHoe
IIOCPEICTBOM CTPYKTYp- |CO€AMHEHHE 3BE€HbEB. BeTpeuHo-napamienbHoe co-

HBIX CXEM €IMHEHHE 3BEHBbEB WM COCIUHEHHE C OOpaTHOM
CBS3bIO.
MaremaTnueckass UMHTEpHpeTalnus IpaBHIl
IpeoOpa3oBaHusl CTPYKTYPHBIX CXEM.

3. Tema 3. MATLAB + OCHOBHBIE OIlEpaTOPbl BCTPOECHHOI'O S3bIKA K
Simulink, xak uarerpu- IMATLAB (MaTpuuHbIC ONEPaTOpPhI, NCUCTBUS Ha
pOBaHHas MHCTPYMEH- |MHOTOWIEHAMHM, AEHCTBHS HaX QyHKUusMH, 2D- u
TanbHas cpeaa anroput- |3D-rpaduka).

MHYECKOT0, TEXHUYECKO- [Tpumeps! ucnonezoBanuss MATLAB s
IO ¥ IPOrPaMMHOI0  [4UCIICHHOTO PELIeHMs 3a/ay aHaiu3a WHpopmaiu-
obecrieyeHts aHAJIN3a U |OHHO-YIPABISIFOIIMX CHCTEM (TYIOOKC CHMBOJIb-
CHHTE3a HHPOPMAIMOH- [HBIX BBIYMCICHUH, TYIOOKC YHCICHHOTO HHTETPH-
HO-YIPABIAIONIMX CHC- (poBaHMS AU(QepeHInaNbHbIX YpaBHEHHUH, TYI00KC
TeM aHaJIM3a JUHEMHBIX CHCTEM, MAaT€MaTH4YEeCKOe MO-
JEIUPOBAaHUE  CTPYKTYpPHBIX CXE€M B  Cpele
Simulink).
4. |Tema 4. Unentudukanus ITapamerpuueckass W  HeEmapaMmeTpUyecKas K




Tema 5. UHCTpyMeHTaIb-
HBIE CPEJICTBA HEWpocCe-
TEBBIX TEXHOJOTHH Neu-

ral Networks Toolbox
(MATLAB)

I'paduueckuii uaTepdeiic moap3oBaTeNs IS
MOIIArOBOTO CO3/IaHUsl, O0YYCHHS] U UMUTAIIMOHHO-
ro MOJICJIMPOBAHUS HEHUPOHHBIX cerell. [loanepkka
HanboJiee PacIpPOCTPAHCHHBIX YIPaBIsEMbIX U He-
VIPaBIsieMBbIX CETEBBIX CTPYKTyp. Ilomusblii mepe-
YeHb OOYYalolmuX U TeCTHpyouwmx ¢QyHkuui. u-
HAMUYECKHE aITrOPUTMBI OOy4YeHUsl CeTeH, BKIIIO-
Yaroume BPEMEHHYIO 3aJEP)KKy, HEJIMHEHHYIO aB-
toperpeccuto (NARX), menHbsie 1 HacTpanBaeMble
JTUHAMHUYECKHE CTPYKTYPHI.

baoku Simulink mis co3manust HEHPOHHBIX
ceTed W pa3BUTHIX OJIOKOB JJIsi CUCTEM KOHTPOJIS.
ABToMartuueckass renepanus OsokoB Simulink us
00BEKTOB HENMPOHHOU ceTu. MoaynpHOE MpeacTaB-
JICHHE CEeTH, MO3BOJIAIOIIEE CO3[aBaTh HEOTPaHU-
YEHHOE KOJIMYECTBO BXOJHBIX CJIOEB M OOBEAMHEH-
HBIX CEeTeH, a Takxke rpaduueckoe MpeicTaBlIeHUE
APXUTEKTYPHI CETH.

OyHKIMU TPEeIBAPUTEIBHON U MOCTOOPadoT-
ki u 0ok Simulink mns ymydmienus mporecca
OoOy4eHHs M OLEHKHU MPOU3BOAUTEIHHOCTH CETH.
Busyanu3zanusi TOMOJIOTHM U Tporecca oOydeHus
HEUPOHHOM CETH.

Tema 6. Cpena ananuTu-
YeCKHX BbruucieHni Ma-

ple

Hasnauenmne n npumenenue Maple. BeicTpsrii
ctapT. CTpykTypa OOBEKTOB (YMClla U KOHCTaHTBHI,
CTPOKHM M MMEHA, MTOCJIEI0BATEIbHOCTh BEIPAKECHUM,
HaOOpbl W CIHCKH, OINEPaTOphl NPUCBAUBaHUS U
ypaBHeHuUs, GyHKIUH, oniepatopsl Maple: oneparop
KOMITO3UIIMY U HENTPAJIbHBIN OIIEpaTop).

Komanner Maple/ T'paduku u aHumanus.
[TponienypHoe mporpammupoBanue B cpene Maple/
IIporpammupoBaHue CBOWCTB M IIpaBUJ BBIYHUCIIE-
HUS QYHKIUI U O1IepaTopoB.

Tema 7. MynbTuMe nui-
HBIC BBIYUCIIUTCIIBHBIC
cpenst Wolfram
Research: Mathematica u
Wolfram Alpha

CpaBHUTENBHBIN aHAIW3 BO3MOXHOCTEH BbI-
yncnutenbHbix cpey MATLAB, Maple u Wolfram
Research.

2.3.2 3aHATHS CEMUHAPCKOTO THUIIA.

He mpenycmoTpenst

2.3.3 JlaGopaTopHble 3aHATHUS.

®dopma Teky-
HanmenoBanue
No HaumenoBanue mabopaTopHbix paboT IeTo
paszznena
KOHTPOJIS
1 2 3 4
1 Tema 2 Hucrpymentansabie cpeactBa Simulink u System JIP
Control Toolbox
2 Tema 3 HNHCcTpyMeHTaNbHBIC CPEICTBA aHATIM3a U BU3yaJIh3a- JIP




LIUM JaHHBIX, MOAEIMPOBAHUS U IPOSKTUPOBAHUS
CUCTEM PA3IMYHOU NIPUPO/IbI, ABTOMATHUECKOT'O MPO-
rpaMMMPOBAHUS U TECTUPOBAHUS OOBEKTOB Pa3JIny-

HOU IIPUPOJBI

3 Tema 4 Wnentudukamys B IpoOCTPaHCTBE COCTOSHUM, mepe- JIP
JIATOYHBIX ¥ YACTOTHBIX NEPEAATOYHBIX (YHKIIHH,

KOPPEJSLIMOHHBIX MOJIEIEN

4 Tema 5 M3yueHue TUIIOBBIX HEHPOCETEBBIX IApPAIUTM JIP

5 Tema 6 Cpasuurenbhblii ananus Symbolic Math Toolbox JIP
(MATLAB) u Maple

6 Tema 7 CpaBHHTEIBHBIN aHATN3 BO3MOYKHOCTEH BBIUMCIIU- JIP

tenbHbIX cperrl MATLAB, Maple u Wolfram Re-

search

2.3.4 llpumMepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He npexycmotpenst

2.4 TlepeyeHb Y4eOHO-METOIMYECKOT0 O0ecreYeHusI JJIs CAaMOCTOSTEIbHOI PadoThl
o0yvyarumuxcst Mo JUCHUIIMHE (MOIYJIIO)

No Bung CPC

[Tepeuenb yueOHO-METOANYECKOTO 0OECIICYEHUS TUCIIUITIIMHbI
T10 BBITIOJTHEHUIO CAMOCTOSITETILHON pabOThI

1 2

3

1 |[IpopaboTka yaeOHOTO
(TeopeTnyeckoro) marte-
puana

MeToauueckue yka3aHMsl 110 OpraHM3alMM ayJIUTOPHON U caMo-
CTOSITENILHOW paboT, yTBEpKACHHBIE Kadeapoil TeopeTHUecKou
(GU3UKN 1 KOMIBIOTEPHBIX TEXHOJIOTUH, MpoToKos Ne 9 ot «14»
mapta 2017r

2 [[ToarotroBka K TEKYIIEMY
KOHTPOJIIO

MeTtoauueckre peKOMEHJIAluu ISl MOATOTOBKH K IpaKTH4e-
CKUM, CEMHHAPCKUM U JIAOOpPATOPHBIM 3aHATHSIM, YTBEpPXKIEH-
Hble Kadeapoil TeopeTndecko (U3UKUM U KOMIBIOTEPHBIX TEX-
HoJoruid, mpotokos Ne 9 ot «14» mapra 2017r.

VY4eOHO-METONYECKHE

MaTepuaibl I CAMOCTOSTEIbHON pPabOThl 00YyYalOIUXCs W3

qHcia UHBAIM/IOB U JIML C OTPaHMYEHHBIMH BO3MOXKHOCTSAMU 370poBbs (OB3) npenocraBistoTcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 37JOPOBBS U BOCIPUSITUS HH(OPMALIUU:

Jlns vl ¢ HapyIIeHUsIMU 3pEHUST:

— B ieyaTHOU popme yBeTMYEeHHBIM MIPUGTOM,

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA.

J{ns an ¢ HapyeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (hopMe 3IEKTPOHHOrO JJOKYMEHTA.
Jnist mun ¢ HapyIIeHUsIMU OTTOPHO-/IBUTaTEIbHOIO arapara:

— B TIe4aTHOM (opme,

— B (hopMe 3IEeKTPOHHOTO JJOKYMEHTA.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.
B pamkax mucuurumnbel «MHCTpyMEHTalIbHBIE CpeACTBa HMH()OPMAIIMOHHBIX CHUCTEM»
pean3yroTcs Kak TpaAULIMOHHBIE, TAK U UHTEPAKTUBHBIE 00pa30BaTEIbHbBIE TEXHOIOTHH.




Hcnonb3yemble MHTEpaKTUBHBIE 00pa30BaTeIbHbIE TEXHOJIOTUU TI0 CEMECTPaM M BHJaM
3aHATHUH MPEICTABICHBI B TAOIUIIE.

Bun 3anartus

Cemecrp | (1, I13, C, JIP, Hcnonp3yemble MHTEpaKTHUBHBIE KomnuuecTBo

KCP) o0pa3oBaTeNbHbIe TEXHOJIOTHH 4acoB
JI «CTyIEeHT B poJIv IIPEenoaaBaTess 1
J «Pabota B MasbIX rpymnmnax» 1
5 JIP «Mo03roBoi MTypM» 1
Ounas JIP «TBopueckoe 3amanue» 1
dbopma KCP «Kputnueckoe MBIIUICHUE) 1
KCP «MeTtoa npoeKTOB» 1
Hmoeo: 6

I[JIH Jyn ¢ OrpaHUYCHHBIMU BO3MOKXHOCTAMU 3J0POBbs NPCAYCMOTPCHA OpraHH3alnsa
KOHCYJ'IBTaI_II/Iﬁ C UCIIOJIb30BAHUECM 3J'IeKTp0HH0171 IIOYTHI.

4. OueHo4YHbIe CPeACTBA ISl TeKYLIEero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTeCcTalllH.

4.1 ®oHA OLEHOYHBIX CPEJICTB /IJIsl IPOBEAeHUS TEKYIIero KOHTPOJIS.

ITo qucuunnune «I/IHCTPYMGHTaJ'IbHBIe cpeacrBa I/IH(i)OpMaI_II/IOHHLIX CHCTEM» JIJISI OYHOM

(hopMBI 00YUICHHSI TPETYCMOTPEHBI CIISIYIOMIHE (DOPMBI TEKYIIETO KOHTPOJIS:

a) komutokBuyM (K) mo remam 1-7;

0) BeIMOTHEHME TaboparopHbIX padoT (JIP) mo temam 2, 3, 4, 5, 6, 7.

Hepeqeﬂb BOIIPOCOB /151 MPOBCACHUA KOJVIOKBUYMaA

Tema 1. [Iepedenb BOIpOCOB:

1) Heomnpenensiembie MpeIMETHBIC TIEPEMEHHBIC «BXO» H «BBIXOJ».

2) TlomsTHE «cHCTEMaY.

3) MaremaTrueckas MOJICTb CHCTEMBI.

4) Knaccudukalus CUCTeM B 3aBUCUMOCTH OT THIIa YPaBHEHHUH, OMHCHIBAIOIIMX MaTe-
MaTHUYECKYIO0 MOJEIb.
Knaccugukarus cucrem no tunmy ko3¢ (GUIUEHTOB ypaBHEHUH MaTeMaTHYECKOH Mo-

5)
JCIIN.

6)

7)

8)

9)

Knaccugukarus cuctem o BpeMeHH.

Knaccudukanus cuctem o BO3I€HCTBUIO OKPYKAIOILEN CPEIbl.

Knaccudukanus cuctem 1o 4ucity BXOJA0B U BBIXOJIOB.

Knaccmbnxaum{ CHUCTEM II0 TUITY CBA3KU MECKAY BXOJOM U BBIXOJ0OM.

Tema 2. [TepeueHb BOIIPOCOB:

OCHOBHBIE MIOHATHS ¥ ONPEEITICHHUS.
[TocrenoBarensHOE COETMHEHHE 3BEHBEB.
[TapannensHoe coeIMHEHUE 3BEHbBEB.
Bcerpeuno-mapasiensHoe coeIMHEHNE 3BEHbEB HIIH COSANHEHNE ¢ 00paTHON CBS3BIO.
MaremaTHuecKkasi HHTEpIIpeTaIys MpaBUil IPeoOpa30oBaHusl CTPYKTYPHBIX CXEM.

1)
2)
3)
4)
5)

Tema 3. [lepeueHb BOIIPOCOB:

Martpuunsie oneparopst MATLAB.
JeticrBus Hag mEorowieHamu MATLAB.
Hevictus Han pyakuusmu MATLAB.
2D- rpapuxa MATLAB.

3D-rpaduka MATLAB.

1)
2)
3)
4)
5)




6) Tya00KC CHMBOJIBHBIX BHIUHUCIICHUIA.

7) TynOokc 4ucIeHHOTro HHTErpUpoBaHus A epeHIHaTbHBIX YPaBHEHHI.
8) Tyn0oKc aHaNM3a IMHEHHBIX CUCTEM.

9) MareMaTHUECKOE MOJICIIMPOBAHUE CTPYKTYPHBIX cxeM B cpeae Simulink.

Tema 4. [lepeueHb BOIIPOCOB:

1) Ilapamerpuueckass ¥ HemapaMeTpHUECKas MACHTH()HKALUS CHCTEM C OJHMM U He-
CKOJIbKMMH BXOJIaMU (BbIXOJaMHu ).

2) CrenuanbHble CpeACTBA AT HACHTH(PHUKAIIMN JMHAMHYECKUX 00BEKTOB IIEPBOTO,
BTOPOTO U TPETHETO MOPSAKA.

3) ®OyHKIHHU CIIPABKH I10 TECTOBBIM JaHHBIM U HACHTU(UIIUPOBAHHBIM MOICIISIM.

4) TlpenBaputenbHas 00paOOTKa JaHHBIX BO BPEMEHHOM M YaCTOTHOW 00JIaCTH, BKIIIO-
yasi UIbTPAILNIO, yIaJICHUE TPSHIOB U CMEIICHHH, YAaJICHHE IITyMa U BOCCTAaHOBJICHUE IAHHBIX.

5) Cpencrsa i uaeHTUGHUKAILIMH 33J€PKEeK U 0OpaTHBIX CBA3EH.

6) CnoenuanpHbiit 610k s Simulink, MO3BoMSIONINI BKIFOYATh MOYYCHHYIO TIPH
UICHTH(UKAIIUN MOJICNTb B APYTHUE CUCTEMEI.

Tema 5. [Iepeuenp BOIIpoOCOB:

1) Tpaduueckuii uHTEpdEUC MONB30BATENS IS MOMIArOBOTO CO3/aHMs, OOyYEeHHUS H
MMHUTAIMOHHOTO MOJICIIMPOBAHUS HEUPOHHBIX CETEM.

2) Tlomnmepxka Haubojee pacIpPOCTPAHEHHBIX YIPABISIEMBIX W HEYNPABISIEMBIX CETe-
BBIX CTPYKTYP.

3) TlonHblii mepeYeHb 00YUYArONUX U TECTHPYIOMINX HYHKITHIA.

4) JluHaMHYECKHE aIrOPUTMbBI OOYUYCHHUsS CETEH, BKIIOYAONINE BPEMCHHYIO 3aCPIKKY,
HenuHelHyto aBroperpeccuto (NARX), 1enHbpie U HaCTpauBaeMble JMHAMUYECKUE CTPYKTYPHI.

5) buoku Simulink mms co3maHuss HEMPOHHBIX CETEH M Pa3BHTHIX OJIOKOB IS CHCTEM
KOHTPOJISI.

6) Astomarmueckas reHepanus 6;10okoB Simulink u3 00beKTOB HEHPOHHOI CeTH.

7) MoaynbHOe Mpe/cTaBICHHE CETH, MO3BOJISIONIEE CO3/1aBaTh HEOTPAHUUECHHOE KOJIH-
YEeCTBO BXOJHBIX CJIO€B M OOBEIUHEHHBIX CeTeH, a Takke rpaduueckoe NpeACTaBICHUE apXu-
TEKTYPHI CETH.

8) OyHKIMHU TpeIBapUTENBHON U MOCTOOPadoTKH U Omoku Simulink asst ymydmieHust
nporecca 00y4eHHUs ¥ OI[EHKH MMPOU3BOIUTEIIEHOCTH CETH.

9) Busyanu3zaius TOMOJIOTUH U Ipoliecca 00yUCHHsI HEHPOHHOU CETH.

Tema 6. [TepeueHb BOIIPOCOB:

1) Hasnauenue u npumenenue Maple. BeicTpslii crapr.

2) Ywucna u koHctanTel Maple.

3) Crpoku u umena Maple.

4) TlocnemoBaTeabHOCTh BhIpaxkeHuit Maple.

5) Habops! u ciucku Maple.

6) Omepartopsl MpUcCBaMBaHus U ypaBHeHUsT Maple.

7) ®ynxumu Maple.

8) OmepaTop KOMIIO3UIINY U HEUTpaIIbHBIH onepaTop Maple.

9) Komanner Maple/ I'paduku u anumarnus.

10) IIpouenypuoe nporpammupoBanue B cpeae Maple/ IIporpammupoBaHue cBOMCTB U
MPaBUJT BBIYUCIICHHS QYHKIIUI U OTIepaTopoB.

Tema 7. [lepedeHb BOIIpPOCOB:

1) Beruucnurenshas cpena MATLAB.

2) BeruucnurensHas cpemxa Maple.

3) Breruncnurensnas cpena Wolfram Research.



4) Cpasuutensubiii ananus MATLAB, Maple u Wolfram Research.

OO6pa31iel 3a1anmii Ha JabopaTopHyto padoTy (JIP) mns mpoBeneHus TEKyIero KOHTPOIIs
3HaHUU MO auctuIuHe «MHCTpyMeHTaIbHBIC CpelcTBa WH()OPMALIMOHHBIX CHCTEM» 0 TeMaM

2,3,4,5,6,7:

JIP o Teme 2

[MponemMoHCTpUPOBaTh HHCTPYMEHTANIbHBIE cpeacTBa Simulink:

1) WurepakTuBHas rpaduueckas cpena i MOCTPOCHHUs OJI0K-IHarpamMmm.

2) Pacmmpsiemast 6M0IMOTEKA TOTOBBIX OJIOKOB.

3) CpezacrBa MOCTPOCHHS MHOTOYPOBHEBBIX MEPAPXHUUCCKUX MHOTOKOMITOHEHTHBIX MO-
JEJIEH.

4) CpeacTBo HaBHTallMK U HACTPOMKHU MapaMETPOB CIOKHBIX Mojeneit - Model Explor-
er.

5) Cpencrsa unrerpanuu rotoBeix C/C++, FORTRAN, ADA u MATLAB-anroputmMoB
B MO/IeJTb, B3aMMOICHCTBUE C BHEITHUMH IIPOTPaAMMaMHU TSI MOJICIIMPOBAHUSI.

6) CoBpeMeHHbBIC CpeCTBa perieHus TUPPEePeHIIHATbHBIX YPaBHECHUI JIsI HEPEPhIB-
HBIX, TUCKPETHBIX, JINHCHHBIX U HEJIMHEHHBIX 0OBEKTOB (B TOM YHCJI€ C TUCTEPE3UCOM U Pa3phl-
BaMH).

7) HmuTannoHHOE MOJACITMPOBAHHE HECTALIMOHAPHBIX CUCTEM C TIOMOIIIBIO PEIIaTeNei ¢
MIEPEMEHHBIM U MOCTOSIHHBIM IIIaroM WJIM MeTooM yrpasisiemoro u3 MATLAB nakerHoro mo-
JeTTUPOBAHHSL.

8) UurepakTHBHAs BH3yaju3allvsi BBIXOJHBIX CHUTHAJIOB, CPEICTBAa HACTPOMKHU U 3aja-
HHS BXOJHBIX BO3JCHCTBUM.

9) CpezacTBa OTIaIKU U aHATHM3a MOJIEIICH.

10) Ilonnas unTerpamus ¢ MATLAB, Bkito4yas YUCICHHBIE METOJbI, BU3YaJIH3AIIUIO,
aHaJN3 JIaHHBIX U Tpaduueckre nHTepHEHCHI.

JIP o teme 3

IIpuMeHNTSH:

1) HWHcrpyMeHTanbHbBIE CPEICTBA CUCTEMHOIO aHann3a (puHaHCOBBIX AaHHBIX (Optimi-
zation Toolbox, Statistics Toolbox, Financial Toolbox, Financial Derivatives Toolbox, Econo-
metrics Toolbox, Data feed Toolbox, Fixed-Income Toolbox).

2) MWHcTpyMeHTaJbHBIC CPEACTBA MOJICIMPOBAHHUS U IPOSKTUPOBAHKS CUCTEM MaCCOBO-
ro oociyxuBanus (SimEvents).

3) UHcTpyMeHTaJbHBIC CpPEACTBAa MOJCIMPOBAHUS U TMPOSKTHPOBAHHS AJIEKTPOCHIO-
BbIX, MEXaHWYECKHX M THUIPABINYECKUX 00BEKTOB (Simscape).

4) VIHCTpyMEHTAaNbHBIC CPEACTBA MOJCIUPOBAHHS U MPOCKTUPOBAHHS MEXaHHUYECKUX
cuctem (SimMechanics).

5) HHcTpyMeHTalIbHBIE CPEACTBA MOACTHPOBAHUS U TPOSKTUPOBAHUS DIIEKTPOCUIIOBBIX
CHCTEM TCHEpalluu, Tepeladyd, paclpeieleHuss W MOTPEOJCHHS  DJICKTPOIHEPTHH
(SimPowerSystems).

6) WHcTpyMeHTaJ bHBIC CPEICTBA MOJCIUPOBAHUS W MPOCKTUPOBAHHUS JBIIKYIIUXCS
oobektoB (SimDriveline).

7) WHcTpyMeHTaJIbHBIC CPEJCTBA MOJCTHPOBAHKS M MPOSKTHPOBAHKS THAPABIHUYCCKUX
cucrem (SinHydraulics).

8) MWHcTpyMeHTaJ bHBIC CPEICTBA MOJCTUPOBAHUS M MTPOCKTUPOBAHMUS JIEKTPOMEXaHH-
yeckux cuctem (SimElectronics).

9) HWnctpymeHTanbHble cpeacTBa  Buzyanmmzaumu  3D-mBwkenus  (Simulink®3D
Animation).

10) MucTpyMeHTaIbHBIE CPEACTBA MOJCIMPOBAHUSA W MPOCKTHPOBAHUS ITU(PPOBBIX CHC-
Tem 00paboTku curnanos (Signal Processing Blockset).



11) MucTpyMeHTaIbHBIE CPEICTBA MOACIMPOBAHUS U MPOCKTHPOBAHUSA (PU3HUCCKUX Ka-
HAJIOB CBsI3M U niepenayn nHpopmanuu (Communications Toolbox).

12) MuctpyMeHTalbHBIE CPEICTBA MOeaHpoBanus U npoektupoBanuss CBU-cucrem (RF
Blockset).

13) MucTpyMeHTaIbHBIC CPEACTBA MOJICIUPOBAHMS U TPOSKTUPOBAHUS CUCTEM TEXHUYE-
ckoro 3penust (Video and Image Processing Blockset).

14) VHCTpyMEHTaIbHBIE CPEICTBA MOJCIUPOBAHUS M MPOCKTHPOBAHUS MHKPOIPOIIEC-
copubix cucrem (Real-Time Workshop).

15) MHcTpyMeHTalIbHbIE CPEICTBA aBTOMATHYECKOTO IPOrPaMMHUPOBAHHS KOHTPOJIIIEPOB
(Simulink®PLC Coder).

16) MHcTpyMeHTaNIbHBIE CPEICTBA ABTOMATHYECKOIO MPOrPaMMUPOBAHUS MHKPOITPO-
rieccopoB (Embedded IDE Link).

17) VHcTpyMeHTalIbHbIE CPEICTBA BU3yalu3aluu Kaprorpadudeckux aanubix (Mapping
Toolbox).

18) MHcTpyMeHTaNbHBIE CPEICTBA TECTUPOBAHUSA UH(DOPMAIIMOHHO-YIIPABIISIONIMX CHC-
tem (Simulink Design Verifier, System Test).

JIP 1o teme 4
[TpousBecTH ciieayIONIKEe ACHCTBUS:

1) Upentuduxamus B IpOCTPAHCTBE COCTOSHHUIA.

2) Wnentudukanys nepesaTouHbIX (yHKIUH.

3) Upentudukanus 4aCTOTHBIX TIEPEIATOUHBIX (DYHKITHIA.
4) Unentuduxanms KOPPEIsIHOHHBIX MOJIEIEH.

JIP o teme 5
[Ipou3BecTH N3ydeHUE TUIOBBIX HEUPOCETEBBIX MAPAJAUTM.

JIP o Teme 6
[pousBectu cpaBuuTenbHbIN aHam3 Symbolic Math Toolbox (MATLAB) u Maple.

JIP o teme 7
[Ipoun3zBecTu cpaBHUTENBHBIN aHAIN3 BO3MOKHOCTEHN BhunCIUTENbHBIX cpel MATLAB,
Maple u Wolfram Research.

4.2 ®oH/ OLIEHOYHBIX CPEe/ICTB /ISl MPOBEAeHUs MPOMEKYTOUHOM aTTecTaluu.

[To mucummmuae «MHCTpyMEHTaIbHBIC CpeAcTBa WH(POPMAIMOHHBIX CHUCTEM» IPEIy-
CMOTpEHBI clenyromnme GopmMbl MPOMEKYTOUHON aTTectanuu: 3a4deT (3) B 5 ceMecTpe O4YHOMH
hopmbl 00yUEHUSI.

BonpochI 1Jis1 MOATOTOBKH K 3a4eTy

1) Heomnpenensembie MpeIMETHBIE TEPEMEHHBIE «BXO» U «BBIXOJI».

2) Tlonsitue «cucremar.

3) MaremaTHuecKkasi MOJIEIb CHCTEMBI.

4) Kiaccudukamus cUCTeM B 3aBUCUMOCTH OT THIIA YPaBHCHUMU, OMMCHIBAIOIINX MaTe-
MaTHYECKYIO0 MOJICITb.

5) Kunaccudukanus cucteM o tuny Ko3GGpUINEHTOB ypaBHEHHI MaTeMaTHYECKONH MO-
JeIu.

6) Kuaccudukanus cucrteM 1Mo BpeMeHH .

7) Kunaccudukanus CHCTEM M0 BO3ACHCTBUIO OKPYKAIOIIEH CPEIBL.

8) Kuaccudukanus cucTeM MO YKCITY BXOJI0B M BHIXOJIOB.

9) Kiaccudukariyst CHCTEM 0 THITY CBSI3H MEKIY BXOJOM U BBIXOJIOM.



10) Onwmcanne MaTeMaTHYECKUX MOJEJICH TMOCPEACTBOM CTPYKTYPHBIX cXeM. OCHOBHBIE
MIOHATHUS U OTIPE/ICIICHUSI.

11) TlocnemoBaTenbHOE COCAMHEHHUE 3BCHBEB.

12) IMapannenbHo€e COEAMHEHUE 3BEHBEB.

13) BcrpeuHo-napaiieabHOe COSIMHEHNE 3BEHBEB MIIH COSTUHEHUE C 00PATHOM CBA3BIO.

14) MatemaTuyeckasi HHTEPIPETAIKs IPABIII IPe0Opa30BaHUS CTPYKTYPHBIX CXEM.

15) Marpuunsie onepatopsl MATLAB.

16) [HeiictBus nag maorouwienamu MATLAB.

17) HetictBus Hax ¢pyukuusvu MATLAB.

18) 2D- rpaduka MATLAB.

19) 3D-rpaduxa MATLAB.

20) Tysa00KC CHMBOJIBHBIX BBHIUHCIICHUH.

21) Tya0OKC YMCACHHOTO HHTErPUPOBaHus T hepeHIIHaIbHbIX YPaBHCHH.

22) TynOokc aHamM3a JTMHEHHBIX CUCTEM.

23) MaremaTrueckoe MOJICTUPOBaHUE CTPYKTYPHBIX cxeM B cpeae Simulink.

24) TlapameTpuyeckas W HemapameTpuveckas WACHTH(PHKAIUS CUCTEM C OJHUM M He-
CKOJIbKMMH BXOJIaMH (BBIXOJaMH ).

25) CrneuuanbHble CpeACTBa Ui MACHTU(QHKALMK IMHAMUYCCKUX OOBEKTOB IEPBOTO,
BTOPOTO ¥ TPETHETO TOPSIIIKA.

26) dyHKIMU CIIPABKU 110 TECTOBBIM JIaHHBIM U UACHTH()UIPOBAHHBIM MOJICIISIM.

27) IlpenBaputenbHas 00pabOTKa JaHHBIX BO BPEMEHHOW M YaCTOTHOW 00JIACTH, BKIIIO-
qas GUIBTPALINIO, YAAJICHHE TPEH/I0B M CMEICHHUH, YAaJICHHE IITyMa M BOCCTAHOBIICHHE JaHHBIX.

28) Cpenctsa i uaeHTU(DHUKALIMH 3aJ€PKEK U OOpaTHBIX CBA3EH.

29) Cneumanbubii 0ok amst Simulink, mo3Bosisironmii BKIIFOYATh MOJIYYCHHYIO HPH
UACHTU(DUKAIIMA MOJICNb B IPYTHE CUCTEMBI.

30) I'paduueckuii uuaTepdEiic MONB30BATENSA IS MOIIArOBOTO CO3JaHUs, OOyYCHHS |
MMUTALMOHHOTO MOJICIMPOBAHUS HEHPOHHBIX CETEH.

31) Moxnepxka Hanboee PAacPOCTPAHEHHBIX YIPABISEMBIX W HEYIPABISCMBIX CETe-
BBIX CTPYKTYP.

32) TlonHblii nepedeHb 00yYArONIUX U TECTHPYIOMUX (QYHKITHIA.

33) JInHAMHYECKHEe aNrOpUTMbI 00yYEHHs CeTe, BKIIIOYAIOIINE BPEMEHHYIO 3aJCPKKY,
HenuHelHyto aproperpeccuto (NARX), enHbie U HacTpauBacMble THHAMUYECKUE CTPYKTYPHI.

34) Bnoku Simulink it co3naHuss HEWPOHHBIX CETEH W Pa3BUTHIX OJIOKOB Uil CHCTEM
KOHTPOJISI.

35) ABromarmueckas reHepanus 6;1okoB Simulink u3 00beKkTOB HEHPOHHOI ceTH.

36) MoaynbHOE Mpe/cTaBICHHE CETH, MO3BOJISIONIEE CO3/IaBaTh HEOTPAHUYECHHOE KOJIH-
YEeCTBO BXOJHBIX CJIO€B M OOBEIUHEHHBIX CeTeH, a Takke rpaduueckoe NpeACTaBICHUE apXu-
TEKTYPHI CETH.

37) OyHKIMU MPEIBAPUTENBHON M MOCTOOPabOTKH M 00k Simulink s yirydineHus
nporecca 00y4eHus: U OLIEHKH ITPOU3BOUTEIEHOCTH CETH.

38) Busyanmzamus TONOJOTHH U ITPoIiecca 00yIeHNsT HEHPOHHOM CETH.

39) Hasnauenue u npumenenue Maple. BeicTpsrii cTapT.

40) Yucna u konctantel Maple.

41) Ctpoku u umeHa Maple.

42) TlocnemoBaTeabHOCTh BhIpaxkeHuit Maple.

43) Hab6ops! u cicku Maple.

44) Omeparopsl IpUCBaNBaHUs U ypaBHeHHs Maple.

45) dyukuuu Maple.

46) Omneparop KOMIIO3UIIMY U HEUTpaJIbHBIN omnepaTtop Maple.

47) Komanaet Maple/ I'paduxu u anumarus.

48) TIpoueaypHoe mporpammupoBaHue B cpeae Maple/ IIporpamMmmupoBaHre CBOWCTB U
MIPaBWJI BEIUUCIICHUS (PYHKIIMIA U OTIEPaTOPOB.



49) BeruncnurenbHas cpena MATLAB.

50) BeruucnurenbHas cpena Maple.

51) BeruucnurensHas cpena Wolfram Research.

52) Cpasuurensnbiii ananmus MATLAB, Maple u Wolfram Research.

Temaruka MPakTUUCCKUX 3a/IaHUI HA 3aYeTe
1) IlpumeHeHHME HHCTPYMEHTANBHBIX cpeacTB Simulink.
2) Ilpumenenue HHCTpYMEHTANIBHBIX cpeacTB System Control Toolbox.
3) IlpumeHeHHE HHCTPYMEHTAIBHBIX CPEICTB aHAIM3a M BU3YaIU3alliH JAHHBIX.
4) TlpuMeHEHHE UHCTPYMEHTAIBHBIX CPEACTB MOJCIMPOBAHMUS M MPOCKTUPOBAHHS CHC-

TEM pa3InYHON MPUPOJIBI.

5) TlpumeHeHHE WHCTPYMEHTAIBHBIX CPEIICTB aBTOMATHYECKOTO MIPOTPAMMHUPOBAHUS U

TECTUPOBaHUSI 00BEKTOB PA3TUYHOMN MPUPOJIBL.

6) 3amaun uaCHTUHUKALNYU B IPOCTPAHCTBE COCTOSHHIA.
7) 3Bamaun uaeHTH(GUKAIMKE B MPOCTPAHCTBE MEPEAATOYHBIX W YaCTOTHBIX MEpeaaToy-

HBIX (QYHKITHA.

8) 3amaun uaeHTU(HUKAIUN B IPOCTPAHCTBE KOPPESIIUOHHBIX MOICIICH.

9) 3agaun MPUMEHEHHS TUIIOBBIX HEHPOCETEBBIX MAPAIUTM.

10) IIpumMeHeHHe HHCTPYMEHTAIBHBIX cpeacTB Symbolic Math Toolbox (MATLAB).
11) IlpumeHeHHE HHCTPYMEHTAIBHBIX cpencts Maple.

12) Tlpumenenue nHcTpymenTanbHbIX cpencts Wolfram Research.

O6pa3eu ouiera JJIA IIpOBEACHUA 3a4CTa IO JUCHUILINHE ((I/IHCTI)YMGHTEUIBHHG CpeacT-

Ba I/IH(1)OpMaI_II/IOHHBIX CHCTCM)).

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIbHOE YYPEX-

=

3.
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Kagenpa reopernueckoi GU3MKNU U KOMIBIOTEPHBIX TEXHOJIOTUH
Hanpasnenune noarorosku 09.03.02 MapopmManmoHHbIE CUCTEMBI M TEXHOJIOTUU
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JucturuimHa MHCTpyMEHTaNIbHBIE CpeCTBa HH(POPMAIIMOHHBIX CHCTEM

BUJIET Ne 1

Marpuunsie onepatopst MATLAB.

MopynpHOE IpeACTaBICHUE CETH, MO3BOJISIONIEE CO3/1aBaTh HEOTPAHNUECHHOE KOJIMUECTBO
BXOJIHBIX CJIOEB U OOBETMHEHHBIX CeTell, a Takke rpaduyeckoe MpeicTaBIeHUue apXUTEK-
TYPBI CETH.

Pemmts 3amaqy naeHTUGUKAIINH B TIPOCTPAHCTBE COCTOSTHHIA.

3aBenyromnuii kageapoii B.A. Ucaes

3auer o y4eOHOHN AMCUMIIIIMHE UMEET 1LIeJbI0 NMPOBEPUTh U OLICHUTh YPOBEHb 3HAHUU,

MTOJIyYEHHBIX CTYJEHTaMH, YMEHHE NPUMEHATh MX K PEIICHHUIO NMPAKTHYECKHX 3a]ad, a TaKXKe
CTENEHb OBJIAZICHUS MPAKTHUYECKUMH YMEHHSIMHM M HaBBIKAaMU B 00beMe TpeOOBaHUH yueOHOM
MIPOTPaMMBI.

3auer MMpOBOAUTCA B ICPUOL] 3a4yeTHOU HCACIN COIJIaCHO PACIIMCAaHUIO 3a4CTOB, YTBCP-

XKJICHHOMY JIeKaHOM (haKylbTeTa.




3adeT NPUHUMAIOT MPENOJABATENN, BEAYIIUE 3aHATUS WM YUTAKOIIME JIEKIIMU 1O JIaH-
HOU JUCLIMIUIMHE.

K 3auery momyckaroTcsi CTyI€HThI, BHIIOJHUBIINE BCe TPeOOBaHUS Y4eOHO TPOrpaMMBbl
0 AUCLUIUIMHE.

3aBenyronmii kageapoil Mo MPEACTABICHUIO MPENOIaBaTelsi MOXET OCBOOOXKIATh OT
CJa4d 3ayeTa CTYJIEHTOB, MOKA3aBIIMX OTJIMYHBIC 3HAHUS MO PE3yJIbTaTaM TEKYILEro KOHTPOJIs,
C BBICTABJICHUEM UM OLICHKU «3aYTEHO.

3aueT MPOBOAMWTCS B YCTHOW (opme, MO 3a4EeTHBIM OWIIeTaM, KOJMYECTBO KOTOPBIX
J0JKHO OBITh Ha 10 % Oonbliie, 4eM YHCIEHHOCTh CTY/IEHTOB B caMOii OOJIbIION yueOHOM rpyI-
mne.

B 3auerHbIil OmiieT BKIIIOYAIOTCS TPH BOIPOCA: JIBA TEOPETUUYECKUX U OJIUH MpaKTHYe-
CKHH.

KoHncynbpTanuu cTyaeHTOB MPOBOSTCS MPEroaaBaTeIsiMu, BEAYIIUMH 3aHATHUS 110 y4eo-
HOM JUCHUMIUIMHE, B IEPUO]I TOATOTOBKHU K 3a4€Ty B COOTBETCTBHH C PACIIMCAHUEM 3aUETOB.

B xozme mpoBeneHHs KOHCYNbTALUW CTYIEHTaM JAOTCS HEOOXOIUMBIEC MOSCHEHUS IO
y4eOHOMY MaTepHuaity, YKa3bIBaeTcsi y4eOHO-METOAMYECKas JuTepaTypa sl MOATOTOBKU K 3a-
4eTy, JOBOASITCS MepeyeHb YU4eOHBIX W HAIIAIHBIX MMOCOOUH, CIIPaBOYHBIX MaTepUaioOB, KOTO-
PBIMU pa3pelieHo Mojb30BaThCsl MPU MPOBEICHUH 3a4€Ta, MOPSIAO0K JCHUCTBUIN CTYy/IEHTa Ha 3a4e-
T€, TUIIOBOM 00O0OIIEHHBIH aJrOpUTM OTBETA CTYJEHTA Ha BOIPOCHI 3a4YETHOTO OHIIETA.

B aynutopuu, rae npuHUMaeTCs 3a4ET, MOKET HaXOJUThCSI OJJTHOBPEMEHHO HE OoJiee ue-
TBIPEX CTYAECHTOB U3 pacyeTa Ha OJHOTO IK3aMEeHaTopa.

Ha moarotoBky K OTBETY Ha BONPOCHI 3aUETHOTO OMJIETa KAKIOMY CTYICHTY OTBOIUTCS
0,5u4.

3HaHUs, YMEHUS M HAaBBIKM OOYYaIOLIMXCS HA 3a4eTe ONpPEIEIIIOTCS OLEHKAMH «3aure-
HO» U «HE3aYTEHO».

3HaHUsI, YMEHUSI ¥ HAaBbIKM O0y4aroMXcs 32 OTBET Ha BOMPOC 3a4ETHOro OuiieTa omnpe-
JEJIAIOTCS. YaCTHBIMM OLIEHKAMM «OTJIMYHO», «XOPOILO0Y», «yJOBJIETBOPUTEIBLHO» U «HEYIOBIIE-
TBOPUTENBHO». OLIEHKA CTYACHTY 3a OTBET Ha BOIIPOC OMJIEeTa BBICTABIISIETCS B COOTBETCTBUU CO
CIIEAYIOIIMMHU TPEOOBAHUSIMMU:

«OTIIUMYHOY, €CIIH CTYZCHT:

SICHO TOHMMAET CYHIHOCTh U COZIep KaHue IMOCTABJICHHOTO B OMIIETe BOMPOCa;

OTBCT CTPOUT B COOTBETCTBUH C TUIIOBBIM aJITOPUTMOM, MaTCpral HU3Jaract yBCpPCHHO,
MOCJeI0BAaTENbHO U JIOTMYHO, IPOU3BOAUT HEOOXOJUMBIE JOKAa3aTeIbCTBA U BHIBOJIBI;

CBOOOJHO OPUEHTUPYETCS B MaTepuae MpH OTBETE Ha JOMOJHUTEIbHbBIE BOIIPOCHI.

«XOpOILLOY», €CIIN CTYICHT:

IIOHUMAET CYIIHOCTb U CO/IEPKaHUE IOCTaBIEHHOrO B OMieTe BOIIPOCa;

OTBET CTPOUT B COOTBETCTBHM C THUIIOBBIM aJITOPUTMOM, MaTEpUAJ U3JIaracT YBEPEHHO U
MOCJIE0BATENbHO, HO HEJIOCTATOYHO OOOCHOBBIBAET CBOM BBIBOJBI WM OHM HE OTIMYAIOTCA
KOHKPETHOCTBIO;

YMEET HaXOUTh PABUJIbHBIE OTBETHI HA JTIOIIOJHUTENIBHBIE BOIIPOCHI.

«yIlOBJIETBOPUTEIBLHOY, €CIIU CTYJICHT:

B OCHOBHOM ITOHMMAET CYITHOCTb U COJEP KaHUE ITIOCTABICHHOTO B OMJIETE BONPOCA;

IIPY OTBETE HE B IOJHOW Mepe MPHUAEPKUBAECTCA TUIIOBOIO aIrOpUTMa, MaTepuall u3ja-
raeT HeyBepeHHO, JOMYCKaeT HETOYHOCTH M TEPMHUHOJIOTHYECKHUE OINOKY;

IIPU NIOCTAHOBKE JIOMOJIHUTEIBHBIX BOIPOCOB TEPSETCS, NPABUIBHBIE OTBETHI HAXOIUT
TOJIBKO TOCJIE TOCTAHOBKU HABOJISAIINX BOIIPOCOB.

«HEYAOBIETBOPUTEIILHO», ECIIN CTYACHT:

HE TIOHUMAET CYIIHOCTH ITOCTABJICHHOIO B OMJIETE BOIIPOCA;

CTPOUT OTBET HEMPABUIIBLHO MO (OPME U 10 CYIIECTBY;

HE HaXOAUT NPaBHILHBIX OTBETOB JIaKe MPHU MOMOLIY HABOAIIUX BOIIPOCOB;

B IpYT'UX CIy4asax, KOI'Ja He BBIIOJHEHB! YCIOBHS Ha OLEHKY «yHOBIECTBOPUTEILHOY,



CaMOCTOSTENIFHO 3asBIISICT O HE3HAHWU WJIM HETIOJTrOTOBICHHOCTH K OTBETY IO JaHHOMY
BOIIPOCY (OTKa3 OT OTBETA).

JIOTIOTHUTEBHBIA BOITPOC MOXKET OBITh 3a7aH CTYACHTY IO TEOPETUYECKUM U MPaKTHYIE-
CKHM BOTIpOCaM, 32 KOTOpbI€ ObLIA MOJyYyeHa HU3IIAs OIICHKA, B 00beMe TpeOOBaHUN y4eOHOH
MPOrpaMMBbI 1O JUCIUTIIIMHE.

OO1as oleHKa 3a 3a4eT BBIBOJUTCS Ha OCHOBAHMHU YAaCTHBIX OLIEHOK 3a OTBETHI HA BO-
MPOCHI 3a4ETHOTO OMJIeTa U JIOTIOTHUTEIbHBIC BOMPOCHL. [Ipr 3TOM peKOoMEHIyeTCsl MOJIb30BaTh-
Csl CIenyIomel TaOIHIICH:

YacTtHbie OLICHKH 34 OTBCTHI Ha BOIIPOCHL

JlomomHATEIbHBIC BO-
O61as OleHKa Bormpocsr 6unera HPOCHI
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IIpH MOJIyYEHUU JIBYX M 00JIe€ YaCTHBIX OLICHOK «HEYJI0B-
JIETBOPUTEIILHOY IO BOIPOCAM OUIIEeTa;

IIpY OTKa3€ OT OTBETA Ha JiBa BOIpoca Oujera;

B cllydae OOHapyXeHMs Yy CTYJEHTa IOCIe MOJTy4eHHs
UM Ousieta y4yeOHBIX MOCOOMH, METOAMYECKUX MaTepualoB,
yuyeOHOI U MHOW JUTepaTypshl (3a UCKIIOUEHHEM pa3pelleH-
HBIX JIJIS1 UCIIOJIb30BAHUS), KOHCIIEKTOB, HE3aBUCUMO OT THIIA

«HE3auTEeHO» HocuTenss WHpOpMalMu, a Takke JIOOBIX TEXHHUYECKUX

CPE/ICTB M CPEICTB Tepeaadud WHPopMaluu, Ju00 UCIOIb30-
BaHUS MM IOJICKAa3KH, BHE 3aBUCHUMOCTH OT TOT0, OBbUIM JIH
MCIIOJIb30BaHbl yKa3aHHbIE MaTepUallbl U (WIHM) CpEACTBa IpU
MIOJITOTOBKE K OTBETY

w

B cnydae oOHapyXeHHS y CTyACHTA IOCJE MOJIyYeHUs UM Omiera y4eOHBIX MOCOOHH,
METOJIMYECKUX MAaTepUaNIOB, yUeOHONH U MHOM JUTEPaTyphl (32 UCKIIOUEHUEM pa3peleHHbIX JUIs
WCIOJIb30BaHUs TIPH MPOBEJICHUU 3a4eTa), KOHCIIEKTOB, HE3aBUCUMO OT THIIA HOCHUTENST UH(OP-
Malnuu, a TaKXKe JIFOOBIX TEXHUYECKUX CpEACTB U CPCACTB I€pEaAaqIN I/IH(l)OpMaHI/II/I, 1100 MCIIOJIb-
30BaHUs UM TOJICKAa3KH, BHE 3aBUCHMOCTH OT TOTO, OBLIM JIM HCIIOJIb30BAHBI yKa3aHHBIC MaTe-




puaiel U (MIIM) CPEICTBA MPH MOATOTOBKE K OTBETY HA 3ayeTe, yKa3aHHbIC MaTepUalbl H3bIMa-
I0TCSI, ¥ BBICTABIISIETCSI OI[EHKA «HE3a4TEHOY.

YacTHbIC OIIEHKH 32 OTBETHI Ha BOIIPOCHI OMIIeTa U 00IIasi OlleHKa OOBSBISICTCS CTYICH-
Ty 110 OKOHYaHWUHY UM OTBETA Ha 3a4eTe.

[TomoxxurenpHast OIEHKA («3aYTEHO») 3aHOCHTCS B 3a4ETHYIO BEIOMOCTH, 3aYETHYIO
KHIDKKY CTY/ICHTA U J)KypHAJ ydeTa Y4eOHBIX 3aHSTHH.

OreHKa «HE3a4TEHOY» MPOCTABIISETCS TOJIBKO B 3aYETHYIO BEIOMOCTh M JKypHAI ydera
y4eOHBIX 3aHSATHUH.

[ToBTOpHAs caua 3aUeTa ¢ HEeJbI0 MOYYSHHS TOJIOKUTEITLHON OIEHKHU HE JTOITYCKAaeTCsl.

3anucu B 3a4ETHYIO BEIOMOCTb, 3a4ETHYIO KHIDKKY M JKYPHAJl ydeTa Y4eOHBIX 3aHSITHN
JIeTA0TCST YepPHOW MAcTOM (YepHMIIAMH) JIMYHO dK3aMEHATOpOM. B 3a4eTHOM KHIKKE MPOCTaB-
nsieTcs o011ee KOJMYECTBO YacoB 10 TAHHOW IUCIHUILIMHE COTJIACHO y4yeOHOMY IIJIaHy.

TumnoBoit 0000IICHHBIN aAITOPUTM OTBETA CTYIEHTA Ha BOIPOCHI 3a4ETHOTO OMIIeTa!

1. Bsenenwue.
1.1. AKTyaJbHOCTH U 3HaYCHHE.
1.2. HawmmeHoBaHHME OCHOBHBIX HOPMATHUBHBIX IOKYMEHTOB.
1.3. MecTo gaHHOTO 3JIeMEHTa (BOIpOca, 3a/1a4uM, Mpo0OJIeMbl) B OOIICH CHUCTEME.
2. OcHOBHas 4acTb.
2.1. TpebGoBaHHs HOPMATUBHBIX JOKYMEHTOB.
2.2.  llenu, mOHATHS, ONPEACIICHNUS, TEPMHUHBI, (HOPMYITBI, KATETOPHH, B3AUMOCBSI-
34, 3aKOHOMEPHOCTH, 3aKOHBI.
2.3. Hasnauenwme, kiaccudukamnus, CTpyKTypa, COCTaB, YCTPOHCTBO, paboTa, 3a/1a-
ui, QyHKIUHU, COAepKaHUE, OpraHU3alusl, YCIOBUS, TOPSAIOK, EHCTBUS,
HOPMBI, HOPMaTHBBI, TIOKA3aTENIN, OCOOCHHOCTH, BO3SMOXHOCTH, HJICH.
2.4.  Tlokas, 1eMOHCTpaIus, NPAKTUKA, PE3yIbTAThI.
2.5.  OneIT nesATEIBHOCTH, TPUMEPHI.
3. 3akiouyeHwue.
3.1.  Uroru u BEIBOJBL.
3.2.  Pa3BuTHE U EPCIIEKTUBBI.

OneHouHble cpeAcTBa AJIs MHBAJIMJOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl BEIOMPAIOTCS C yYETOM MX MHIUBUIYAJIbHBIX ICUXO(PHU3NUECKUX OCOOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIUAAM U JIULAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 370PO-
BbsI [IPEIOCTABIIAETCS JOMOJIHUTENBHOE BPEMsI UIsl IOATOTOBKHM OTBETA HA DK3aMEHE;

— IIpH TPOBEJIEHUH NPOLETYPhl OLIECHUBAHUS PE3YIbTATOB 00yUEHHs] HHBAINIOB U JIUIL C
OTpaHUYEHHBIMUA BO3MOXHOCTSIMHU 3/I0POBbs NMPEAYCMATPUBAETCS HCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSA3H C MX MHIUBUIYaJIbHBIMH OCOOCHHOCTSMU;

— MIpU HEOOXOAMMOCTH I 00YYarOIIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS
Y MHBAJIMJIOB MpOIEIypa OLEHUBAHUS PE3YJIbTaTOB OOYYEHHUS IO TUCIMIIMHE MOXET MPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

[Iponetypa orneHMBaHUsI PE3yJbTATOB OOYYEHHMsS WHBAIMIOB U JIUI[ C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 370POBbsI [0 TUCIHIUIMHE (MOAYINIO) MpelycMaTpuBaeT MpeAoCTaBICHUE UH-
¢dopmanuu B popmax, aJanTUPOBAHHBIX K OTPAaHUYEHUSIM HX 3/I0POBbSI U BOCIIPUATHS MH(OpMa-
AN

Jlns vl ¢ HapyIIeHUusIMU 3pEHUST:

— B ieyaTHOU popme yBeTMYEeHHBIM MIPUGTOM,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

Jlig un ¢ HapyIIEHUsIMHU CiIyXa:

— B IIeYaTHOM ¢opme,



— B (hopMe 2IEKTPOHHOTO JJOKYMEHTA.

Jyist vIn ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIBHOTO anmapara:
— B IIe4aTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO JJOKYMEHTA.

5. IlepeyeHb OCHOBHOW W JONMOJHHMTEJLHOH y4eOHOH JHMTEpPaTypbl, HEOOXOAUMOI
JJISI OCBOEHMSI JUCUMUIJIMHBI (MOIYJIs).

5.1 OcHoBHas MTEpaTypa:

1. AGpamoBa, JI.B. UncTpymeHTansHbie CpeAcTBa HHPOPMALMOHHBIX CHCTEM : y4eOHOe
nocobue / JI.B. A6pamoBa ; MunucrepcTBo oOpazoBanus U Hayku Poccuiickoit denepanun, Ce-
BepHbI (ApkTHyeckuii) dpenepanbHblii yHUBepcuTeT nMeHn M.B. JloMoHOCOBA. - ApXaHTeNbCK :
CADY, 2013. - 118 c. : mi. - bubmuorp. B kH. - ISBN 978-5-261-00851-4 ; To ke [DneKkTpoH-
HbI pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=436131

2. Buuyrosa, A.A. HcTpyMeHTaIbHBIE CPEICTBA MHPOPMALMOHHBIX CHCTEM : ydeOHOe
nocobue / A.A. Buayrosa ; MunuctepcTBo oOpa3oBanus u Hayku Poccuiickoit @eneparun, De-
JiepaJIbHOE TOCYJIapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE YUpEKICHUE BBICIIErO 00pa3zoBa-
Hus «HanuoHambHBIN HCCIEN0BAaTENbCKUNA TOMCKHNM TOCYIApCTBEHHBIA YHUBEPCUTET». - TOMCK
: I3parenscTBO TOMCKOrO nonutexuudeckoro ynusepcurera, 2015. - 136 c. : un., Tabiu., cxeMm. -
buGmmorp. B kH.. - ISBN 978-5-4387-0574-1 ; To xe [Dnexrponnsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=442814

Jljig ocBOEHUS JUCHMIUIMHBI MHBAIMJAMH U JIUI[AMU C OTPaHUYEHHBIMU BO3MOKHOCTSIMU
3JI0pOBbsI UMEIOTCS U3JJaHUs B AJIEKTPOHHOM BUJE B 3JEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«Jlanb» u «tOpaiiT.

5.2 lonoJiHUTEIbHAS JIUTEpaTypa:

1. I'epman-T'ankuH, Cepreii I'epmanoBuy. KoMnbelorepHoe MOAEIMPOBAHNUE MOTYIIPOBO/-
HuKOBbIX cucteM B MATLAB 6.0 [Tekcr] : [yae6Hoe ocobue] / C. I'. I'epman-T"ankun. - CIIO. :
KOPOHA npunr, 2007. - 320 c. : w1 - (YueOHUK Uil BBICHIMX U CPEAHHUX YUYE€OHBIX 3aBe/ICHUN)
(Yautens u yuenuk). - [Ipun. : [1] auckera. - bubmuorp. : c. 319-320. - ISBN 9785793104715 :
130 p.

2. Wrtosba, Cepreit JImutpueBud. [IpoexkTupoBaHHME HEYETKUX CHUCTEM CpPEJICTBAMHU
MATLAB [Tekcr] / C. 1. llITo6a. - M. : I'opsiaas nmuaus-Tenexom, 2007. - 284 c. - bubnwmorp. :
c. 277-279. - ISBN 593517359X : 132 p.

3. Iepensmytep, B. M. Ilakersr pacumpenuss MATLAB. Control System Toolbox u
Robust Control Toolbox [Tekcr] / B. M. Ilepensmytep. - M. : COJIOH-TIPECC, 2008. - 223 c. -
(bubmmoTexa npodeccronana). - bubmmorp. : c. 220. - ISBN 978593590237 : 107 p.

5.3. [lepuoauueckue u3IaHUSA:

3a kakue
Ne [IepnonnuHOCTH Mecro xpa-| Cpok xpa-
Ha3zBanue nznanus TO/IBI Xpa-
n/m BbIXO/1a (B rojm) HEHHUS HEHHUS
HUTCS
NHpOKOMMYHUKAITHOHHBIC 4 2006: 2008- w 5 et
TEXHOJIOTUT
2. | MudopmaTuka n o6pazoBaHue 6 1992- 43 OCT.
3. |HWudopmaruka. PedeparuBHbrii i
sypHan BAHUTH 12 1987 3an PXK TOCT.
4. | NurdopmarnmoHHOE 00IIIECTBO 2006- g3 5 ner
S. HNudopmaninoHHble pecypchl 6 2007 ¢ Nod- s 5 er
Poccun
6. |[MHpopmannoHHbBIE TEXHOIOTUN 12 1996- u3 OCT.
7. | Mup KOMITbIOTEPHOM aBTOMa- 4 2006- q3 5 met



http://biblioclub.ru/index.php?page=book&id=436131
http://biblioclub.ru/index.php?page=book&id=442814

TH3aIMU - MUp BCTpanBaeMbIX
KOMITBIOTEPHBIX TEXHOJIOTHI
8. Mup T1K 12 2006-2009 q3 5 mer
9. |HeiipokoMmbIOTEpHI: pa3padoT- 12 2004- ws 10 et
Ka, IPUMEHEHNE
10. | Ortkpeoiteie cucteMbl. CYB/] 12 2005- q3
11. | TpuxnagHas uHpOpPMATHKA 6 2007 ¢ Ne4- 93 OCT.
12. | IlpoGnemsl nepenaun uHpOp- 4 2005- ws HOCT.
Manuu
13. [TporpammupoBanue 6 1975- 93 TOCT.
14. | Ilporpammuble NPOAYKTHI U 2005- - HOCT.
CHCTEMBI

6. Ilepeuens pecypcoB MHGPOPMALMOHHO-TeIeKOMMYHUKANMOHHOH ceTun «HWHTeEp-

HEeT», B TOM YHCJe COBPeMeHHbIe NMPo(eccHoHAIbHbIE 0a3bl JAHHBIX U HH(POPMALIMOHHbIE
CIPaBOYHbIE CHCTEMbI, HE00X0AUMbIE /1JI5l 0CBOCHUS TUCHUILIUHBI (MOIYJIsI).

o &

~

B/l Web of Science - rmaBHBIN pecypc Ui HCCIIEOBATENEH 0 TIOUCKY M aHAIHU3y Hayd-
HOH nuTeparypsl, oxBarbiBatomen okono 18000 HayyHBIX KypHaJIOB cO Bcero Mupa. ba-
3a JIaHHBIX MEXIyHAPOIHBIX HHICKCOB HaydHOro nutupoBanus http://webofscience.com/
ZbMATH - nonnas maremaTrueckas 6a3a qaHHbIX. OXBaThIBA€T MaTepHalbl ¢ KOHIA 19
Beka. ZbMATH coxepxutr oxoino 4000000 moxymentoB u3 6Gosnee 3000 xypHaioB u

170000 kuur mo MaTeMaTHKe, cTaTHCTHKE, nHpopMmaruke. https://zbmath.org/

B/l Kaggle - aTo muiatdopma s coopa u 00pabOTKH NaHHBIX. SIBIsSETCS OH-JTAWH IUIO-
IIaKOH JUT HaydHOTO MojenupoBanus. hitps://www.kaggle.com/

baza nanneix Hayunoii anekrponnsiii ouommorekn eLIBRARY.RU https://elibrary.ru/
baza nannbpix Beepoccuiickoro HHCTUTYTa HaydyHOW M TexHUYecKoi nHpopmarmu (BU-
HUTH) PAH http://lwwwz2.viniti.ru/

«3JIEKTPOHHA 1 BUBJINOTEKA JUCCEPTAIIU» Poccniickoii I'ocynapcTBeHHO#
bubnuotexu (PT'B) — B Hacrosmee Bpems OB/ conepxxkut 6onee 800 000 mosHBIX TEK-
CTOB muccepranuid. https://dvs.rsl.ru
[Mopran oTkpbITEIX MaHHBIX Poccuiickoit denepepanuu https://data.gov.ru
basza OTKpBITBIX JMaHHBIX MuHHCTEpCTBA Tpyda M COLMAIbHOW 3amuTbl PO
https://rosmintrud.ru/opendata
@denepanbHbIl MOpTaJl €IWHOE OKHO JAOCTyHma K HH(OPMAIMOHHBIM pecypcam -
http://window.edu.ru/

10. Poccuiickuii Gpona GpyHIaMEHTAIbHBIX UCCIIEAOBAHUI MPENIOCTaBIsET JOCTYI K UH(POP-

MAaIMOHHBIM HayKOMETPHUUECKUM 0a3aM JaHHBIX M MMOJHOTEKCTOBBIM HAyYHBIM pecypca-
mu u3garensctB Springer Nature u Elsevier - http://www.rfbr.ru/rffi/ru

11. ®enepanbubiii mopran "MHpopManOHHO-KOMMYHUKALMOHHBIE TEXHOJIOTMH B 00pa3o-

Bauuun" - http://www.ict.edu.ru/

12. «Jlexktopuym TB» — Bumeonekiuu Beaymux jgekropoB Poccuu. Jlektopuym — on-line —

oubnuoteka, riae BY3bl v u3BeCTHBIC JIEKTOPHUM POCCHUM TPE3CHTYIOT CBOMX JIYYIIUX
aekTopoB. JlocTym k Marepuaaam cBOOOIHBIN U OecraTHbIi - http://www.lektorium.tv.

7. MeTtoauyeckue YKa3aHusi Ui OOYYAKOIIUXCS MO OCBOCHHIO JUCIHHUNJIMHBI

(Mmonxyais).

OcHOBHBIMU (pOpMaMH KOHTaKTHOM 1o aucrumuinHe «MHCTpyMeHTalbHbIE CpeCTBA HH-

(OpMaLIMOHHBIX CUCTEM» JJIs1 OYHOM (POpMBI 00YUEHUS ABISIOTCA JEKIUH, JabopaTopHbie pado-
THI ¥ KOHTPOJIMPYEMasi CaMOCTOsITeNIbHAs padoTa.



http://webofscience.com/
https://www.kaggle.com/
http://www2.viniti.ru/
https://dvs.rsl.ru/
http://window.edu.ru/
http://www.rfbr.ru/rffi/ru
http://www.ict.edu.ru/
http://www.lektorium.tv/

Jlekuun no gucuuiuivHe «VHCTpyMeHTallbHBIE CPEACTBA HMH(MOPMALMOHHBIX CHUCTEM»
CIIEyeT MPOBOAUTH B KOMIBIOTEPHBIX Kiaccax Kadeapbl TeopeTHYecKord (U3MKU M KOMIIbIO-
TEPHBIX TEXHOJOTUH C HCIOJIb30BAHUEM CPEICTB MyiabTUMenua. IIpy moaroroBke OTAEIBHBIX
BOIPOCOB JICKIMI WM JIEKIUH 1O ONpe/eIeHHBIM TeMaM Y4eOHOH MporpaMMbl pEKOMEHIYETCS
aKTUBHO IPHUBJIEKATh CTYJEHTOB, peaJIn3ysl TAKUE BUJbl HHTEPAKTUBHBIX 00pa30BaTEIbHbIX TEX-
HOJIOTHH, Kak «CTYIEHT B pOJIH MpenoaaBatelisi» u «Pabora B MalbIX Ipymmaxy.

JIaGoparopHubie paboThl 1o aucuuIuinHe «MHCTpyMeHTanbHbIe cpecTBa HH(POPMAITUOH-
HBIX CHCTEM» CJIEJIyeT NMPOBOAUTH B KOMITBIOTEPHBIX KJlaccax Kadeapbl TEOPETHUECKON (U3UKU
U KOMIIBIOTEPHBIX TEXHOJIOTUH. BhlnosHeHHe 1ab0paTopHbIX pabOT COYeTaeT pa3iIvMyHbIe BHUJIbI
MPAaKTUYECKHX 33/aHuil U ynpaxHeHuil. Ha mabopaTopHbIx paboTax peKOMEHIYETCsl HCIIOb30-
BaTh 0Opa3oBareibHble TeXHoJoruu «Mosrosoil mrtypm» u «TBopueckoe 3amanue». I[Ipu BbI-
ITIOJIHCHUH pa60T HCIIOJIB3YIOTCS JIOKAJIbHBIC U rjio0aJibHBIE CETH.

KoHTponunpyeMyto caMOCTOSTENbHYIO paboTy CTYAEHTOB IO AucuuInHe «MHCTpyMeH-
TaJIbHBIC CPCACTBA I/IH(bOpMaL[I/IOHHBIX CUCTCM» CJIICAYCT NPOBOAUTH B KOMIIBIOTCPHBIX KJIaCCax
Kadeapel TeopeTHdecKoil (PU3NKM U KOMIBIOTEPHBIX TeXHOJOrHH. [IpoBeeHre 3aHATHI Tpeay-
CMaTpPUBAET MOCTAHOBKY MPOOJIEMHBIX BOIPOCOB, aHAIU3 BO3MOXKHBIX AJITOPUTMOB JCHCTBUH U
IIOMCK ONTUMAJIbHOTO pemieHus. [1o3ToMy npu npoBeaeHNN KOHTPOJINPYEMOM CaMOCTOATEIbHON
paboTBl PEKOMEHIYETCsl MCIIOJIb30BaTh 00pa3oBaTeNbHbIE TEXHONOTUH «KpHUTHYeckoe MbIIie-
Hue» U «MeToll IPOEKTOBY.

Crpykrypa muctmminabl «HCTpyMeHTaIbHBIE CpeicTBa MH(POPMALMOHHBIX CHUCTEM»
U1 O4HOU (hOpMBI OOyUEHHs OIpEeeNseT CAelyrolue BUAbl CaMOCTOSITEIbHON pabOThI: caMo-
crositesibHas padota crynenta (CPC).

CamocrosTenbHast paboTa CTyI€HTa SBJISETCSI OCHOBHBIM BUJOM CaMOCTOSITENbHON pado-
Tel. OHa IMPOBOAMTCH B LECJIAX 3aKPCIICHUA 3HaHI/II>'I, IMNOJIYYCHHBIX Ha BCCX BHUAAX y‘~I€6HI)IX 3aHs-
TUH, a TaKKe pacIIUPEHUs U YrIIyOJeHHs 3HAHWM, T.€. aKTUBHOTO NPUOOpETEeHUs CTYAECHTaMU
HOBBIX 3HAHUM.

CPC BxuirouaeT npopaboTKy U MOBTOPEHUE JIEKLIMOHHOTO MaTepuana. [ljis 3Toro cTyaeH-
Ty PEKOMEHAYEeTCsl IPOYUTATh TEKCT JIEKLUH, [IEPecKa3aTh €ro BCIyX, BOCIPOU3BECTU CaMOCTOS -
TEJIbHO HMMEIOINECS B TEKCTE CTPYKTYPHO-JIOTUYECKUE CXEMBI, JHarpaMMbl, MaTEMaTUYECKUE
BBIKJIaIKU (OpMYyJ, JOKa3aTeslbcTBa TeopeM U T.I. [IpopaboTky JeKknoHHOro marepuaa cie-
JyeT MPOBOJUTH CHayasa MocCiIeA0BaTeNbHO, 110 KaKAOMY y4eOHOMY BONpPOCY, a 3aTeM IOBTOP-
HO, 110 BCEMY TCKCTY JICKINH.

CPC rakxe BKIIIOYaeT U3y4eHHE MaTepHalia 10 peKOMEHOBaHHBIM ydeOHUKaM U y4eo-
HbIM TIocoOusiM. Tak Kak CyIlecTByeT OrpOMHOE KOJIMYECTBO YUeOHOM IUTepaTypsl, TO Il 3TO-
ro BHJIa MOJIrOTOBKM HEOOXOJMMO NpeIBapUTEIbHOE yKa3zaHHe npenoasarens. [Ipenogasarens
AOJDKCH BBICTYIIATh 3/1ECH B POJIM OIBITHOTO «ITYTCBOAUTEIIA), OMPECACIIAA MOCICA0BATCIBHOCTD
3HAaKOMCTBA C JIUTEPATYPHbIMU UCTOYHUKAMH U «TJTYOUHY MOTPY)KEHUS» B KK/ U3 HUX.

Onnum u3 BugoB CPC gBnsercs nmoarotroBka K jadopaTopHbsiM paboTtam. [IpenonaBarens
HaKaHyHE OYepeJHOro 3aHATHA 0003HayaeT JUId CTYJIEHTOB KPYyI TEOPETHYECKOro MaTepuala,
HE00X0AUMOTO JJIsi BBINOJIHEHHUs JJabopaTopHOU paboThl. CTyneHTH npopaldaThIBAlOT €ro. 3a-
TEM, YK€ B ayAUTOpPUH, IEPEI BBIITOJHCHHUEM 33}13HI/H71, nmpenoaaBarCyib MPOU3BOANUT KOHTPOJIb-
HBIM ONpPOC CTYAEHTOB. DTO MO3BOJIET ONPEAEIUTH CTENEHb TOTOBHOCTH I'PYIIBI MO JaHHOU
TEMEC U CKOPPEKTHUPOBATH X0 3aHATHA.

IIpenogaBaTens NOMKEH MPOTHO3UPOBATH 3aTPYJHEHMS, KOTOPbIE MOTYT BO3HHMKHYTH Y
CTYACHTOB IIpU CaMOCTOATCIIBHOM H3YUCHUHW U YCBOCHUH yqe6Hor0 Marcepuaia u npeaycmMoT-
PETh ONEpaTUBHYIO KOHCYJIBTALMIO 110 JTI000MY Bompocy. Eciau BO3HMKAIOT 3aTpyIHEHHS 110 OJ1-
HOMY U TOMY K€ MaTepuaiy (BOIpPOCY) Y MHOTUX CTYJEHTOB, TO >KeJIaTeJIbHO IPOBECTHU I'PYIINO-
BYIO KOHCYJbTalM0. KOHCYIbTallUM JOJKHBI OBITH KPATKUMU: TPYNNOBas - 2-3 MHH., UHIUBH-
nyanbHast - 1-2 muH. ['myOuHy 1 KayecTBO ycBOeHHUsI y4eOHOTro MarepHajia He0OXOAUMO Herpe-
PBIBHO OTCJIEKHUBATH MTPH NMPOBEAECHNUN TEKYIETO KOHTPOJISI 3HAHUH.



B ocBocHHMM MUCHMITIMHBI WHBAIMIAMU W JIMIIAMH C OTPAHWMYCHHBIMH BO3MOYXHOCTSIMU
3I0pOBbsI OOMNBINIOE 3HAYCHHE HMEET WHAMBHIyallbHAas ydeOHas pabora (KOHCYIbTALUH) —
JOTIOJTHUTEIBHOE Pa3bsiICHEHUE YICOHOTO MaTepuania.

WupuBuayanbHble KOHCYJIBTAIMM [0 TMPEAMETY SBISIFOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIMM MHIWBUAYAIN3alliU OOYUEHHS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXIy TMpernojaBaTesieM M OO0y4arolMMCs HWHBAJIWAOM WM JIMIIOM C OTPaHHYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBBSI.

B ocBoeHMM AUCHUIUIMHBI MHBATUIAMH U JIUIAMU C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH
3I0POBBSl OOJIBIIIOE 3HAYEHWE HMEET WHIWBHAyalbHas ydeOHas paboTa (KOHCYJIbTAllUU) —
JOTIOJTHUTEIBHOE Pa3bsiICHEHUE YIeOHOTO MaTepuania.

WupuBuayanbHble KOHCYJIBTAIMM [0 TMPEAMETY SBISIFOTCS BaXXHBIM  (DaKTOpOM,
CHOCOOCTBYIONINM MHIUBUIYaTH3aI[UU OOYUCHHSI U YCTAHOBIICHHUIO BOCIUTATEILHOTO KOHTAKTa
MEXIy TMperojaBarelieM W OOydYaromMMCS WHBAIMJIOM WM JIUIIOM C OrpaHUYCHHBIMHU
BO3MOYXHOCTSIMU 3]TOPOBBSI.

8. llepeyenbr MHPOPMALHOHHBIX TEXHOJOTHIi, HCMOJIb3YeMbIX MPH OCYILIECTBJIECHUH
o0pa3oBaTe/IbHOIO NMpouecca N0 AUCHMUILINHE (MOLYJII0).
8.1 llepeyenb HHPOPMAIMOHHBIX TEXHOJIOTHIA.
1) Hcnosnb3oBaHKE 3IEKTPOHHBIX NMPE3CHTALIUI IPU TPOBEICHUH JICKIIUH.
2) TloaroroBka K KOJUIOKBHYMaMm M KOHCYJIbTHPOBaHHE IMOCPEACTBOM AIICKTPOHHOM
IIOYTHI.
3) BeinosaHeHHE 1a00pPaTOPHBIX PadoT.

8.2 Ilepeyenb HE0OXOAMMOI0 JTULEH3HOHHOT0 IPOTPAMMHOI0 00ecneyeHmsl.

[TporpamMmuoe obecrieyeHue B paMkax rnporpammel komnanuu Microsoft “Enrollment for
Education Solutions” DsktpEdu ALNG LicSAPk MVL

JTor. Ne67-ADD/223-D3/2018 ot 2018 Desktop Education ALNG LicSAPk MVL
Pre2017EES A Faculty EES

Jor. Ne344/145 ot 28.06.2018 IlpenocraBieHne HEUCKIIOUUTENBHBIX UMYILIECTBEHHBIX
IIpaB Ha UCIIOJIB30BAaHUEC IMMPOrpaMMHOI0 oOecrieueHus «AHTUILIATAAT» Ha OAHUH I'oLq

Kontpakt Ne59-AD®/223-03 2018 ot 07.09.2018 AnTHBHpYyCHas 3amuTa GU3NYECKUX
paboumx CTaHIMH U CEPBEPOB:

Kaspersky Endpoint Security mis6usaeca — Cranmaptasiii Russian Edition. 1500-2499
Node 1 year Educational Renewal License

Microsoft Windows 10;

Microsoft Office Professional Plus (Ne73—AD®/223-®3/2018 Cornamenne Microsoft
ESS 72569510);

Microsoft Visual Studio 2013 Professional (Ne73—-AD®/223-®3/2018 Cornamenre Mi-
crosoft ESS 72569510);

MATLAB nomep nunensznonHoro cornamenust Nel3-OK/2008-1 6eccpouHo.

9. MarepuajibHO-TeXHHYeCKasA 0a3a, He0OXoAUMAasi JJIsl OCYIIeCTBJIEHUsI 00pa3oBa-
TeJbHOI0 Mpolecca o AMCuunInHe (MOayJro).

MatepuaabHO-TEXHUYECKOE OOecredeHre TUCIUILUIUHBI (MO-

Ne Bun pabot
JyJis) U OCHAIIEHHOCTh

1.| Jlexyuonnvie 3anamus | JIeKUMOHHAs ayTUTOPHS, OCHAIIEHHAS MPE3EHTAMOHHON TeX-
HUKOHM (IIPOEKTOp, 3KPaH, KOMIbIOTEP/HOYTOYK) U COOTBETCT-
ByIOLIMM TporpaMMHbIM obecriedennem (I10) ans Bocripous-
BesieHust BaityioB popMaTa jpg U avi, T0CTaTOYHBIM KOJIHUYECT-
BoM mocagouHbix Mect. 300, 114, 209, 201 kopm. C.

2. Cemunapckue 3auamus | He mpeagycMoTpeHO




Jlabopamopnvie 3ans-
mus

JlaGopaTopusi, yKOMIUIEKTOBaHHAsI CICIIHATIM3UPOBAHHON Me-
OeNbI0 U TEXHUYECKUMU cpeacTBamu odyuenus. 207, 212, 213
kop. C.

Kypcosoe npoexmupo-
eamnue

He npenycmoTtpeno

I'pynnosvie  (unousu-
OyanvHvie) KOHCYIbma-
yuu

Aynuropus JUist IPOBEIEHUS I'PYNIOBIX (MHANBUYaJIbHBIX)
3aHATHUN, OCHAIICHHAS JOCKOW M KOMILJIEKTOM Y4e0HOM MeOe-
mu. 212, 213, 207 xopm. C.

Texywuii  KoHmpo.b,
NPOMENCYMOYHAsi — am-
mecmayus

Aynuropus Uisl TEKYIIETO KOHTPOJIS U IMPOMEXYTOUYHOU arTe-
CTallUU CTYAEHTOB, OCHAIICHHAs KOMIIbIOTEPHOH TEXHHMKOW C
BO3MO>KHOCTBIO IOJKIIIOUEHUS K ceTu “VIHTepHEeT”, ¢ COOTBET-
CTBYIOLIMM IIPOIPaMMHBIM 00ECHEUYEHUEM B PEXKUME MOAKIIIO-
YEeHHs] K TEPMHUHAJIbHOMY CEPBEPY, C MPOrpaMMON ISKPaHHOI'O
YBEJIMYEHUSI U 00ECIEUEHHBIH JTOCTYIIOM B 3JIEKTPOHHYIO UH-
(dbopmalmoHHO-00pa3oBaTeNbHYI0 Ccpeny yHuBepcutera. 114,
212, 230 xopmn. C.

Camocmosmenvhas
paboma

Kabuner st caMOCTOSATENbHON pabOThI, OCHAIICHHBIA KOM-
MBIOTEPHON TEXHUKOH ¢ BO3MOXKHOCTBIO TIOJKITIOYCHHS K CETH
«HTEpHET», POrpaMMOl KPAaHHOTO YBEIMYCHHUSI M oOecre-
YCHHBIA  JIOCTYIIOM B  O3JEKTPOHHYIO  HH(OPMAIIMOHHO-
oOpa3oBatenbHyio cpeny yauBepcuteta. 208 xopi. C.




