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1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).

1.1 leab ocBOCHUSA AN CHUTIIUHBI.

dopMupoBaHHWE Yy CTYACHTOB KOMIIETCHIIMH B  00JacTM HHCTPYMEHTAJIBLHOTO
(arOPUTMHUYECKOTO, TEXHHUYECKOTO U TPOTPAMMHOr0) oOecrnedeHus WHEHOPMAIMOHHO-
VOPABJSIIONIUX CHCTEM, T.. CHOCO0aX M METOJaX aBTOMATH3WPOBAHHOTO MPOSKTHPOBAHMSI,
OTJIAJKH, IPOU3BOJICTBA M IKCILUTyaTallMH HHPOPMAIIMOHHO-YIIPABIISIOMIUX CUCTEM B PA3TMYHBIX
00JacTsx.

1.2 3agaun AUCHUILJIMHBI.

a) W3yYCHHE OCHOBHBIX HWHCTPYMCHTAIBHBIX CPEICTB HH(POPMAIIMOHHBIX CHCTEM,
CrocoOOB  OMWCaHWs, TMPUHIMIIOB ¥  METOJOB IMOCTPOCHHS U  (DYHKIMOHUPOBAHUS
WH()OPMAITMOHHBIX CUCTEM;

0) paccMoTpeHHE 00JIACTH TPUMEHECHHUS W TEHICHIMH pPa3BUTHS WHCTPYMEHTATBHBIX
cpencTB HHGOPMAIIMOHHBIX CUCTEM;

B) MOJYYCHHE MPAKTUYCCKHX HABBIKOB OMHCAHMS WH()OPMAIMOHHBIX IPOILECCOB U
CHUCTEM, IIPUMEHEHHE MPHUHIIUIIOB U METOJOB IOCTPOCHHSI MH(POPMAIIMOHHBIX CHUCTEM IPH HX
MIPOCKTUPOBAHUH.

1.3 MecTo aucuuinHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMBbl.

JucuurummHa «/HCTpyMEHTaIbHBIE CPECTBa MH(POPMAIMOHHBIX CUCTEM» OTHOCHTCSA K
BapuatuBHOU yactu broka 1 "{uctumumael (Moxynn)" yaeOHOTO IIaHa.

Jlii ocBOeHMSI IUCUUILINHDBL «HCTpyMeHTaIbHbIE CpeICcTBa UHPOPMALIMOHHBIX CUCTEM
CTYACHTHl JIOJDKHBI 007anaTh Oa30BBIMH 3HAaHMSAMM W yMEHUSAMH 1O JAUCHUILUIMHAM
«MareMaTH4ecKuil aHanu3», «AHaJIUTUYECKash TFeoMeTpusi M JMHelHas anredpa», «Teopus
BEPOSTHOCTEW M  MaremaTtuyeckas  craTUcTUKa», «MHbpopmaTtuka»,  «ApPXUTEKTypa
UHPOPMALMOHHBIX cHucTeM», «MHpopManroHHbIe TeXHONOTHNY, «Teopus WHGPOPMAIMOHHBIX
IIPOLIECCOB U CUCTEM.

[Tonmy4yeHHble B paMKax TUCHUIUTMHBEI «IHCTpyMEHTAIBHBIE CpeicTBa HHPOPMAIIMOHHBIX
CHUCTEM» 3HAaHHUS WHCTPYMEHTAJIbHBIX CpPEJACTB U IPHOOPETEHHBbIE HABBIKU IOCTPOEHUS
COBPEMEHHBIX MH(OPMALIMOHHBIX CHUCTEM HAWAYT MPaKTUYECKOE NMPUMEHEHHE NpPU H3y4YEeHUU
TaKUX JUCHMIUIMH Kak <« H(pOKOMMYHUKAIlMOHHBIE CHUCTeMBl U ceTn», «KopnopaTuBHble
uH(popMalMOHHbIE cUCTeMbI», «lIpoekTupoBanne MHPOPMAIMOHHBIX cucteM», «MHTepdeiics
MH(POPMALIMOHHBIX CHCTEM», «MojaenupoBaHUe NPOLECCOB U cuctem», «Teopus NpUHATHS
PpELICHUIN.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3YJIbTATAMH OCBOCHHS 00Pa30BaTEJbLHOM IPOrPaMMBI.

KO,I[ 1 HAUMCHOBAHUEC MHJAUKATOPA PGSyJ’ILTaTLI 06y‘I€HI/I${ 10 JUCIUILIINHE

OIIK-7 Cnoco0eH ocymecTBJIATH BbIOOP MJIATGOPM M MHHCTPYMEHTATBHBIX MIPOrPpaMMHO-aNNaPATHBIX
CPEICTB ISl peannu3anui HHPOPMAIHOHHBIX CHCTEM

NOIIK-7.1. 3naTb OCHOBHBIE ITAT(HOPMBIL, 3HaTe COCTaB, CTPYKTYpy, UPUHIMIIBI  peann3aiuu
TEXHOJIOTHH ¥ HHCTPYMEHTAIBHBIE IPOTPAMMHO- | MHCTPYMEHTAIBHBIX CPEICTB MIPOEKTHPOBAHUS
anmaparHble CpeACTBa AN peaau3aluu nHQOpMANMOHHBIX  CHCTEM, UWX KilaccUpuKaumioo U
MHPOPMALIMOHHBIX CUCTEM TEH/ICHIIMA DPA3BUTHSA (OIMEPAMOHHBIE CHCTEMBI, S3BIKH
MIPOrPaMMHPOBAHUS, TEXHIYECKUE CPEACTBA)
NOIIK-7.2. YMeTh NIpUMEHATh COBpEMEHHBIE YMmers  paspabarbiBaTh  MH(POPMANMOHHO-JIOTHYECKYIO,
TEXHOJIOTHH JUIS peau3anni MHQOPMAMOHHEIX | (YHKIMOHAIBHYIO U OOBEKTHO-OPHEHTUPOBAHHYIO MOJICIH
CHUCTEM HHGOPMATMOHHON CHUCTEMBI, HCTIOTBb30BaTh
HHCTPYMEHTAJIbHBIE CpencCTBa, aApXHUTEKTypHBIE u

ACTAJIM3UPOBAHHBIC PCHICHUA NOPpU IMPOCKTUPOBAHUN U
BHCAPCHUU I/IH(i)OpMaIII/IOHHLIX CHCTEM

KOII 1 HAUMCHOBAHUE WHIUKATOPA PeSyJ’lBTaTI)I O6yquI/I${ 10 JUCILIUIIIIMHC




MOIIK-7.3. UMeTh HaBBIKHU BiaJIEHHUS Brnagetp MeTomamMum M TEXHOJNOTHSAMM  peajiu3allui,
TEXHOJIOTUSIMH IPUMEHEHUS] UHCTPYMEHTAJIBHBIX | BHEIPCHUS MPOEKTa WH(POPMALMOHHOM CHCTEMBI,
MPOTrpaMMHO-AIapaTHBIX CPEACTB peain3aluu CpelCTBaMU pPa3pabOTKU apXUTCKTYphl WH(POPMALIUOHHBIX
WHPOPMAIMOHHBIX CUCTEM CHCTEM, MHCTPYMEHTAIbHBIMHU cpelcTBaMU

I/IH(l)OpMaHI/IOHHI)IX CHUCTCM

2. CTpyKTYypa M coiep:KaHue JMCIUIIIHHBI.

2.1 Pacnpeesienre TPYA0EMKOCTH JUCUMUILJIMHBI IO BUAaM padoT.

OO6mast TpyI0€MKOCTh TUCIUIUIMHBI cocTaBisieT 3 3ad.ea. (108 gaca), ux pacnpeneneHue

110 BUgamM pa60T MMpCcaACTaBJICHO B Ta6J'II/II_Ie

Bun yae6HO# paboThI Bceero CemecTpbl
JacoB (dacel)
4
KoHTakTHasi paboTa, B TOM 4ncJie: 53,3 53,3
AyIuTOpHBIE 3aHATHS (BCEro): 48 48
3aHATHS JIEKIIMOHHOTO THIIA 16 16 ) )
JlaGopaTopHbI€ 3aHATHS 32 32 ) )
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI, ) ) i i
IPAKTUYECKUE 3aHSTHSI)
Hnasi koHTaKTHas padoTa: 53 53
KonTpons camocrostensHoi padotsl (KCP) 5 )
[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocTosiTe/IbHAsA padoTa, B TOM YHcIe: 28 28
[TpopaboTka yuyeOHOro (TEOpEeTUYECKOro) MaTepuana 14 20 ) )
IToaroroBka K TEKyIIEMY KOHTPOJIIO 14 1 . .
KonTpoJb: 26,7 26,7
IToaroroBka K ’K3aMeHy 26,7 26,7
O0mas Tpya0eMKOCTh qac. 108 108 - -
B TOM STHCJIE KOHTAKTHAs | g g 53,3
pabdora
3a4. ef 3 3

2.2 CTpyKTypa AMCUMIIJIMHbI:

PacnpeneneHI/Ie BUI0B yqeGHoﬁ pa6OTLI " UX TPYAOCMKOCTH I10 pa3jciyiaM TUCHUILIAHBI.

Paznenbl nuCHUIUIMHGBL, U3ydaeMble B 5 ceMECTpe

KonuuectBo yacoB
Ne HanmenoBanue pa3nenos AyRHTOPHAA Bueaynuropras
Bcero pabota pabota
JI JIP CPC
1 2 3 4 5 6
1 Tema 1. BBenenne B CHCTEMHBIN 10 2 4 4
aHaJm3
Tema 2. Onmcanue
2. |MareMaTH4YeCcKHUX MOJeNei 14 2 8 4
MIOCPEJICTBOM CTPYKTYPHBIX CXEM




Tema 3. MATLAB + Simulink, kax

MHTETPUPOBaHHAS
WHCTpYMEHTAJIbHAs cpejia
3 |[AITOPHTMHYCECKOTO, TCXHUMECKOTO (12 4 4
U TIPOTPaMMHOTO 00€CTICUCHHS
aHaM3a U CUHTE3a
WH(OPMAIIMOHHO-YTIPABIISIOIIIX
CUCTEM
Tewma 4. nentudukanus
4 MaTeMaTUYECKUX MOJIENeH ¢ 10 2 4 4
" |ucmosp3oBaHuMeM System
Identification Toolbox (MATLAB)
Tema 5. MHCTpyMEHTaIBHBIE
5 CpelCTBa HEUPOCETEBBIX 10 2 4 4
" |rexuomoruit Neural Networks
Toolbox (MATLAB)
6 Tema 6. Cpena aHaTUTHYECKUX 10 2 4 4
" [Beruncnenuii Maple
Tema 7. MynbTUMe IMITHBIE
7 BeruncauTensubie cpeasl Wolfram |19 2 4 4
" |Research: Mathematica u Wolfram
Alpha
Hmozo no oucyuniune: 76 16 32 28
2.3 Conep:xaHue pa3ieioB IMCHUILIAHBI:
2.3.1 3aHsATHA JEKUMOHHOTO THIIA.
dopma
No Hamvenonane Coneprxanue paszaena TEKYIIEeTO
paszznena
KOHTPOJISI
1 2 3 4
1. Tema 1. Beenenue B OCHOBHBIE  TIOHATUS W ONpPEACIICHUS K
CUCTEMHBIN aHallU3  |CHUCTEMHOTO aHanm3a (HeompenemnsieMbie
MPEIMETHBIC TEPEMCHHBIE «BXOI» M «BBIXOIY,
MOHITHE «CUCTEMay, MaTeMaTH4ecKas MOJelb
CUCTEMBI).
Knaccudukanus cucreM (B 3aBUCUMOCTH OT
TUTIA YPAaBHEHHM, OTMMCHIBAIONINX MAaTEMATHUECKYIO
MOJielb; MO TUMY KOA(P(GUIMEHTOB ypaBHEHUN
MaTEeMaTHYeCKOH MOJIeJM; TI0 BPEMEHHU; 10
BO3JICHCTBUIO OKpPYKAWOIIEH Cpeapl; MO YHUCITY
BXOJIOB M BBIXOJIOB; ITO THITY CBSI3U MEXY BXOJIOM
Y BBIXOJIOM).
2. Tema 2. Onucanue OcHOBHEBIE OHSTHUS u OIpENICIICHNS. K
MaTeMaTHYECKHUX [TocnenoBarenpHOE COEJIMHEHHE 3BEHBEB.
Mozenen mocpeactsoM |llapamienbHoe coenrHeHUE 3BEHbEB. BcTpeuHo-
CTPYKTYpPHBIX CXeM  |[apajliesIbHOe COeTMHEHUE 3BEHHEB WA
COCTMHEHHUE C OOPATHOM CBSI3BIO.
Matematuueckass HMHTEpPOpETalusl MPaBUII
peoOpa3oBaHus CTPYKTYPHBIX CXEM.
3. Tema 3. MATLAB + OCHOBHBIE OIIEPATOPHI BCTPOECHHOT'O SI3bIKA K




Simulink, kak

MATLAB (MaTpuuHbI€ ONEpaTopsl, IEHCTBUSA HAJ

WHTETPUPOBAHHAS MHOTOYICHAMH, IEHCTBUs Hal (QyHKIUAMH, 2D- u
UHCTpyMeHTaNbHas cpena|3D-rpaduka).
AJTOPUTMHUYECKOTO, [Ipumepsl ucnosb3zoBanusi MATLAB nnsa
TEXHUYECKOTO U YUCJIICHHOTO pelieHus 3a1a4y aHaJn3a
POrPaMMHOTO MH(OPMALIMOHHO-YIIPABIISIIOIINX CUCTEM (TYJIOOKC
oOecrieueHus aHalu3a U [CUMBOJIBHBIX BBIYUCIICHUM, TYJIOOKC YHUCIEHHOTO
CHUHTE3a UHTErpupoBanus nuddepeHInaIbHbIX ypaBHEHUH,
nH()OPMAIIMOHHO- TYJIOOKC aHain3a JIUHEHUHBIX CHUCTEM,
YIOPAaBISIOUIUX CUCTEM |MaTeMaTH4YeCKOe MOJCIUPOBAHUE CTPYKTYPHBIX
cxeM B cpene Simulink).
Tewma 4. Unentudukanus [TapameTpudeckass | HemapaMeTpuueckas

MAaTEMAaTUYCCKUX
MOJIEJIEN C
UCIOJIb30BaHUEM System
Identification Toolbox
(MATLAB)

UACHTHU(DHUKAIIS CHCTEM C OJHUM M HECKOJIbKUMU
BXOJ1aMH (BBIXO/IAMH ).

CriernanpHble CpescTBa Ui UIeHTH(DUKAIUT
JMHAMUYECKHX OOBEKTOB IMEPBOTr0, BTOPOTO U
TPETHEro MOPSIKA.

@OyHKIUKM CIIPaBKU IO TECTOBBIM JAHHBIM H
UACHTH(DUIIMPOBAHHBIM MOJICIISIM.

[TpenBaputenpHas 00pabOTKa JaHHBIX BO
BPEMEHHOM UM 4YacTOTHOM o0nacTd, BKIIOYast
GWIbTpanuio, yaajleHHe TPEHIOB H CMEIICHUIA,
yJlaJIeHHE IIIyMa ¥ BOCCTAHOBJICHUE TAaHHBIX.

CpenctBa g UACHTUPUKAIUU 33JEPKEK U
00paTHBIX CBSI3EH.

CrieranbHbIi 0JI0K I Simulink,
MO3BOJISIOMIMK  BKJIIOYATh  TOJYYEHHYIO  IIpH
UICHTU(UKAIIMHA MOJICIb B IDYTHE CHCTEMBI.

Tema 5.
NHcTpymeHTanbHbIE
CpelICTBA HEUPOCETEBBIX
texnonoruii Neural
Networks Toolbox
(MATLAB)

I'padmueckuii unTepdeiic monp3oBarens A
MOLIIaroBOro CO3J1aHus, o0y4eHus U
UMHUTALMOHHOTO  MOJICTUPOBAHMST ~ HEHMPOHHBIX
cereil. Ilonnepxkka Hambojee pacHpOCTPaHEHHBIX
VIOpaBIIEMbIX W HEYNPAaBISEMBIX  CETEBBIX
cTpyktyp. IlomHblif mepedyeHp oOyyaromux |
TECTUPYIOIIUX byHKIHA. JAuHamudeckue
QITOPUTMBI ~ O0y4eHHus  ceTed, BKIIOYaIOIIUe
BPEMEHHYIO 3aJIEPKKY, HEJIMHEHHYIO
aBTOPETPECCHUIO (NARX), LIETTHbIE u
HacTpanBaeMble JHHAMHUYECKUE CTPYKTYPHI.

brioku Simulink nnst co3manus HeWpoHHBIX
ceTell M pa3BUTHIX OJOKOB ISl CHCTEM KOHTPOJIS.
ABTomarnyeckas renepamus OmokoB Simulink u3
00BEKTOB HEHPOHHOU CeTH. MonynsHOE
NpEeJCTaBICHUE CEeTH, MO3BOJISAIOIIEe CO3/1aBaTh
HEOTpaHMYEHHOE KOJHMYECTBO BXOIHBIX CIIOEB H
0o0BEIMHEHHBIX ceTeil, a Takxke rpapuueckoe
NPEJICTaBICHUE apXUTEKTYPHI CETH.

OyHKIUU [IpeABapUTEIILHON U
noctoopaborku u 610ku Simulink s yydmenus
mporecca oOyueHus u OIICHKH
MIPOU3BOIUTEIIEHOCTH CeTH. Buzyanuzanus
TOTIOJIOTHH | TIpoIiecca 00yUIeHNsI HEHPOHHOM CETH.




6. Tema 6. Cpena Hasnavyenue u npumenenue Maple. BricTpblit K
AHATUTHYECKUX crapt. CTpyKTypa OOBEKTOB (UHCIIa M KOHCTAHTBHI,
BeIYHCIICHUI Maple  |cTpoku M UMEHa, OCIe0BATEeIbHOCTD BhIPAKCHUIA,
HAOOpBl M CIIMCKH, OIEpaTophl NPUCBAUBAHHSA H
ypaBHeHus1, GyHKIUH, oriepaTopbl Maple: oneparop
KOMITO3UIIMY U HEUTPAILHBII O1eparTop).
Komanner Maple/ T'paduku u  aHumarms.
[IpouenypHoe mporpammupoBanue B cpene Maple/

IIporpammupoBanue CBOMCTB u [IpaBUII
BbIUUCIICHUs (DYHKIHMI U OIlepaTopoB.
1. Tema 7. CpaBHUTENBHBII  aHAIW3  BO3MOXKHOCTEU K

MybpTUMEANIHBIE  |BBIYMCAMTENbHBIX cpeq MATLAB, Maple wu
BeIYHCIHTENBHBIE cpezbl |\Wolfram Research.
Wolfram Research:
Mathematica u Wolfram
Alpha

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.

He npenycmoTpenst

2.3.3 JlaGopaTopHbIe 3aHATHS.

®dopma
Haumenosanue
No A3e1a HaumenoBanue nabopatopHbix paboT TEKYIIEro
pasit KOHTPOJISI
1 2 3 4
1 Tema 2 WucrpymenTanbhbie cpeactBa Simulink u System JIP
Control Toolbox
2 Tema 3 HNHcTpyMeHTaIBHBIE CPEACTBA AHAIA3A U JIP

BU3yaJIU3alUU JAHHBIX, MOJEIUPOBAHUA U
IIPOEKTUPOBAHUS CUCTEM PA3ITUYHON ITPUPOIBI,
aBTOMAaTUYECKOI0 IIPOrpaMMUPOBAHUS U
TECTUPOBaHUSI O0BEKTOB Pa3IUYHON IPUPOJIBI
3 Tema 4 Wnentudukanys B IpoCTPaHCTBE COCTOSHUM, JIP
IIepEAATOYHbIX U YaCTOTHBIX MEPEIATOYHBIX
(GyHKIMH, KOPPEISLIMOHHBIX MOJIeNei

4 Tema 5 W3yueHne TUITOBBIX HEUPOCETEBBIX MApaAUTM JIP
5 Tema 6 CpaBuurenbHbiil anamuz Symbolic Math Toolbox JIP
(MATLAB) u Maple
6 Tema 7 CpaBHUTENBHBIN aHAIN3 BO3MOKHOCTEN JIP
BeIuHCIHTENBHBIX cpel MATLAB, Maple u Wolfram
Research

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

He npenycMmoTrpensl

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 O0eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)



[Tepeuensb yueOHO-METOUIECKOTO 00ECTICYCHUS TUCITUTLINHBI

Ne Bun CPC T10 BBITIOJTHEHUIO CAMOCTOSITEIHFHON paboThI
1 2 3
1 |IIpopaGorka yueOHoro  |Meronu4eckue YKa3aHHs 10 OpraHU3alMd ayIUTOPHOU U
(TeopeTHiecKoro) CaMOCTOATENBHOH ~ paboT,  yTBEpKJAEHHBIE  Kadeapoit
Matepunaia TCOPETUYECKOH  (DM3UKM W KOMIBIOTEPHBIX  TEXHOJOTHUIA,

nporokoi Ne 9 ot «14» mapra 2017r

2 |[loaroroBka k Tekyuiemy| Mertoauueckue  peKOMEHIAIUU TUISE MOJITOTOBKH K
KOHTPOJIIO MPAKTUYECKAM, CEMUHAPCKHUM U J1a00paTOPHBIM 3aHITHSIM,
yTBepXkKACHHbIE  Kadenpod  TeopeTHUeckod  (GUBMKH |

KOMIIBIOTEPHBIX TEXHOJIOTUM, npoTokol Ne 9 ot «14» mapra
2017r.

Y4eOHO-MEeTONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromIUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) nmpenocraBisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALINU:

Jlyist i1 ¢ HapyIeHUsIMH 3PEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JList i1 ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

B pamkax guctmmnuabel «MHCTpyMEHTaNbHBIE CpeAcTBa WHGOPMAIMOHHBIX CHCTEM)
PCATU3YIOTCA KaK TPAAUIIUOHHBIC, TAK U HHTCPAKTUBHBIC O6p330BaT€J'H)HI)Ie TEXHOJIOI'UH.

Hcnonb3yemble MHTEpaKTUBHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH MO CEMECTpaM U BHJaM
3aHSATUHN TIPEICTABIICHBI B TAOIHIIE.

Bun sansis Hcrnonb3yemple HHTEPAKTUBHBIE KomnuectBo
Cemectp | (JI, 113, C, JIP,
KCP) o0pa3oBaTeNnbHbIE TEXHOIOTUU 4acoB
J «CTyIeHT B poJid IpenoaaBaTess» 1
J «Pabora B MaJbIX Ipynmax» 1
) JIP «Mo03roBo# WITypM» 1
Ounas JIP «TBopueckoe 3aaHue» 1
dbopma KCP «Kputnueckoe MBIIUICHUE) 1
KCP «Metoa IpOEKTOB 1
Hmoeo: 6

21.]'[5{ JUI ¢ OrpaHMYCHHBIMH BO3MOXHOCTAMH 300POBbA NPEAYCMOTPEHA OpraHu3aluAa
KOHCYJ'IBTa]_[I/Iﬁ C UCITIOJIb30BaAHHEM SHCKTpOHHOﬁ IIOYTHI.

4. OneHo4YHbIe CPeACTBA JIsl TEKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMEKYTOYHOM
aTTrecTaluu.
4.1 ®oHA OLEHOYHBIX CPeCTB A MPOBeIeHHUs TEKYIero KOHTPOJIs.




[To mucrumumae «MHCTpyMEHTAIbHBIE CpeICcTBAa HHAOOPMAIIHOHHBIX CHCTEM) JIJIsl OUHOU
(bopMbI 00YUIECHHSI TPEAYCMOTPEHBI CIIEYIOIHE (POPMBI TEKYIErO KOHTPOJIS:

a) koyokBuyM (K) mo remam 1-7,;

0) BeIMOTHEHME TabopaTtopHbIX padot (JIP) mo Temam 2, 3,4, 5, 6, 7.

Hepeqenb BOIIPOCOB IJIA IIPOBEICHUA KOJJIOKBHYMA

Tema 1. Ilepeuenb BOIIpOCOB:

1)
2)
3)
4)

HCOHpelleJISICMHe NpECAMETHBIC ICPEMCHHBIC «BXOI» U «BBIXOI».

[TousaTue «cucreMa.

MaremMmaTudeckas MOACIb CUCTEMBI.

KJ'IaCCI/I(bI/IKaI_[I/IH CHUCTEM B 3aBUCHUMOCTHM OT THIIA ypaBHeHHﬁ, OITMCBhIBAIOIIIUX

MaTCMaTUYCCKYIO MOJCIIb.

5)
MOACIIHN.
6)
7)
8)
9)

Knaccudukanusa cucreM mno tumy Kod(h(UIHNEHTOB ypaBHEHUH MaTeMaTH4ecKOu

Knaccugukanus cuctem 1o BpeMeHHu.

Knaccugukarus cuctem 1o BO37CTBUIO OKPYKAIOIICH CPEJIbI.
Knaccugukanus cuctem 1o 4uciay BXOAOB U BBIXO/I0B.
Kﬂaccnquaum{ CHUCTCM I10 TUITY CBA3H MCXKAY BXOJ0M U BbIXOJ0OM.

Tewma 2. [lepeuenb BOpocoB:

1)
2)
3)
4)
5)

OCHOBHBIE TIOHSTHS M OTIPEICIICHUSI.

[TocnenoBarenbHOE COEAMHEHNE 3BCHBEB.

[NapamiensHOe COeTMHEHUE 3BEHBEB.

Bcerpeuyno-niapasienbHOe COSJMHEHNE 3BEHBEB HIIH COSTMHEHNE ¢ 00PAaTHOM CBSI3BIO.
Maremarnueckas HHTEpIIpeTalys IpaBuil MpeoOpa3oBaHus CTPYKTYPHBIX CXEM.

Tema 3. [lepeueHb BOIIPOCOB:

1)
2)
3)
4)
5)
6)
7)
8)
9)

Matpuunsie onepatopsl MATLAB.

HevictBusa Hag MHOrouleHamu MATLAB.

HeiictBus van pyukusmu MATLAB.

2D- rpaduka MATLAB.

3D-rpajduxa MATLAB.

TynOGoKc CUMBOJIBHBIX BBIYHUCIICHUH.

TynOokc 4rcIeHHOro UHTErpupoBaHus Tu(HepeHIIMATBbHBIX YpaBHEHH.
TynOokc aHan3a TMHEHHBIX CUCTEM.

Marematudeckoe MOJICTUPOBAHKUE CTPYKTYPHBIX cxeM B cpee Simulink.

Tema 4. [lepedenp BopocoB:

1)

HapaMeTqueCKa;I U HCIapaMeTpuiccKad I/II[CHTI/I(I)I/IKS.I_II/ISI CUCTEM C OJHHM H

HECKOJBKIUMH BXOJIaMH (BBIXOJaMH ).

2)

CHCI_II/IaJ'IBHLIC cpeacrea s I/II[CHTI/Iq)I/IKaI_II/II/I JUHaAMHUYCCKUX 00BEKTOB IepBoro,

BTOPOTO U TPETHETO MOPSIIKA.

3)
4)

OYHKINH CIIPaBKU MO TECTOBBIM JAHHBIM M UJICHTU(PUITUPOBAHHBIM MOJIETISIM.
[IpenBaputenbHas 00paOOTka JaHHBIX BO BPEMEHHOW M YacTOTHOW OOJacTH,

BKJIrO4as (I)I/IJ'IBTpaI_II/IIO, YAaJIICHHUEC TPCHAOB U CMCLHGHHﬁ, YAAJICHUC yMa U BOCCTAHOBJICHHC

JaHHBIX.
5)
6)

Cpencrsa Ui uaeHTH(OUKAIMT 3a/IePKEK U 00paTHBIX CBSI3EH.
Crnenmanbupii 65ok amst Simulink, mo3BosisiforMii BKITFOYATh MOJIYYCHHYIO TPH

I/IIleHTI/I(I)I/IKaI_[I/II/I MOZCIIb B IPYTUC CUCTCMBI.

Tema 5. IlepeyeHb BOIIPOCOB:



1) TI'paduueckuii uHTEpdEHC MOIB30BATENA IS MMOMIArOBOrO CO3JaHUs, OOyUYCHHS |
MMHUTALMOHHOTO MOJICIIMPOBAHUS HEUPOHHBIX CETEH.

2) Tlomnmepkka HamboJiee pacCpOCTPAHCHHBIX YHPABISIEMBIX M HEYIPaBISIEMbIX
CETEBBIX CTPYKTYD.

3) Tlomublii mepeueHb 0OYYAIOMIMX U TECTHPYIOMIUX (HYHKIIHH.

4) JluHaMHUYeCKHE alrOPUTMbI OOYUCHHUS CETEH, BKIIOYAIONINEC BPEMCHHYIO 3aJICPKKY,
HenmHelHyro aproperpeccuio (NARX), nienHbie U HacTpanBaeMble THHAMHYECKUE CTPYKTYPBHI.

5) buoku Simulink st co3manus HEWPOHHBIX CETE M Pa3BHTBHIX OJOKOB Ui CHCTEM
KOHTPOJISI.

6) ABromMartuueckas reHepaius 07J0koB SImulink 13 00bEeKTOB HEHPOHHOI CETH.

7) MonyabHOe TIPEACTABICHHE CETH, II03BOJISIONIEE CO37aBaTh HEOTPAHUUCHHOEC
KOJINYECTBO BXOJHBIX CJIOCB M OOBEIMHEHHBIX CETed, a Takke rpaduueckoe MpeacTaBICHUE
APXUTEKTYPHI CETH.

8) @yskumu npeaBapuUTENLHON U mocToOpaboTku u Omoku Simulink mis ynydmenns
nporiecca 00y4eHHUs U OI[CHKH ITPOU3BOIUTEIIEHOCTH CETH.

9) Busyanuzanus TONMOJOTHH U Tpoliecca 00yueHUs] HEHPOHHOM CETH.

Tema 6. [lepeuenb BOpocoB:

1) Hasunauenue u npumerenue Maple. BeicTpslii crapr.

2) UYwucna u koHctanTel Maple.

3) Crpoku u umena Maple.

4) TlocnenoBarenbHOCTH BhIpakeHuid Maple.

5) Hab6ops! u crcku Maple.

6) Omeparopsl npucBanBaHus u ypaBHeHus Maple.

7) ®yuxuuu Maple.

8) OmepaTop KOMIIO3UIIMU U HEUTpaIbHBIN oneparop Maple.

9) Komanasr Maple/ I'paduku u aHuMaIus.

10) IIpouenypuoe nporpamMmmupoBanue B cpene Maple/ IlporpammupoBanie CBOWCTB |
NpaBUJI BBIYMCIICHHUS (DYHKIMIA U OTIEPaTOPOB.

Tema 7. IlepeyeHb BOIIPOCOB:

1) Beruucnutensnas cpena MATLAB.

2) BeruucnutensHas cpena Maple.

3) Beruucnurenshas cpena Wolfram Research.

4) CpaBuutenbhblii anamuz MATLAB, Maple u Wolfram Research.

OO6pasupl 3aanuit Ha mabopartopHyto paboty (JIP) mis mpoBeneHus: TeKyIero KOHTPOIIs

3HaHMN Mo JucuuIuIHe «HCTpyMeHTaIbHbIE CPECTBA MHPOPMAIMOHHBIX CUCTEM» 10 TEMaM
2,3,4,5,6,7:

JIP 1o teme 2

[TponeMOHCTpUPOBATh HHCTPYMEHTaIbHBIE cpeacTBa Simulink:

1) WHrepakTuBHas rpaduyuecKas cpejia st IOCTPOCHUS OJIOK-THarpamMM.

2) Pacmmpsiemasi 6MOIMOTEKA TOTOBBIX OJIOKOB.

3) CpexnctBa TOCTPOSHHS MHOTOYPOBHEBBIX HEpPapXMYECKUX MHOTOKOMITOHEHTHBIX
MOJEIIEH.

4) CpencrBo HaBHTallMd W HACTPOMKM IMApaMETPOB CIOXKHBIX Mozenei - Model
Explorer.

5) Cpencrsa unrerparnuu rotoBbix C/C++, FORTRAN, ADA u MATLAB-anroputmMoB
B MOJIEJTh, B3aMMOICHCTBUE C BHEITHUMH ITPOTPaMMaMH JIJIST MOACTHPOBAHUS.



6) CoBpeMenHble cpeacTBa  pericHus aAuddepeHIHaNIbHBIX — YPAaBHCHHH  JIJIS
HENPEPBIBHBIX, TUCKPETHBIX, TNHEHHBIX ¥ HETMHEHHBIX 00BEKTOB (B TOM YHCIE C TUCTEPE3UCOM
U pa3pbIBaMH).

7) HVMuTannoOHHOE MOJICIMPOBAHUE HECTAIIMOHAPHBIX CUCTEM C TIOMOIIBIO pelIaTeiei ¢
MEPEMEHHBIM M TOCTOSIHHBIM IIAaroM WM MeToaoM yrpasisgemoro nu3 MATLAB mnaketHoro
MOJCIIUPOBAHUS.

8) UHrepakTHBHas BU3yaln3alks BbIXOJHBIX CHIHAJIOB, CPEJCTBA HACTPOMKH U
3aJ]aHUsl BXOJIHBIX BO3JICHCTBHIA.

9) CpezcTBa OTIAIKU M aHATH3a MOJICIICH.

10) IMonnas wnrerparms ¢ MATLAB, Bkirodass YHCICHHBIC METOJbI, BU3yaTH3aIlHIO,
aHaJIU3 JIaHHBIX U rpaduueckue nHTepdenco.

JIP o Teme 3

IIpumeHuTS:

1) WHctpyMeHTanbHBIE CpEICTBA CHUCTEMHOIO aHanu3a (MHAHCOBBIX  JAHHBIX
(Optimization Toolbox, Statistics Toolbox, Financial Toolbox, Financial Derivatives Toolbox,
Econometrics Toolbox, Data feed Toolbox, Fixed-Income Toolbox).

2) UHcTpyMeHTalbHBIE CPEICTBA MOJCIMPOBAHUS M  IPOCKTUPOBAHUS  CHCTEM
MaccoBoro obcmyxuanus (SimEvents).

3) UncTpyMeHTa bHBIC CpeacTBa MOJIETTUPOBAHUS u MPOCKTHPOBAHUS
AIIEKTPOCHIIOBBIX, MEXaHUUECKHUX U MHPABIMUYECKUX 00BEKTOB (Simscape).

4) HHCTpyMEHTaJIbHBIC CPEICTBA MOJACIMPOBAHMS W MPOCKTUPOBAHUS MEXaHHUYECKUX
cuctem (SimMechanics).

5) HHcTpyMeHTaNbHBIC CPEICTBA MOJICIUPOBAHHUS U IIPOCKTUPOBAHUS 3JICKTPOCHIOBBIX
CHUCTEM TEHEepaluu, I[epeladyd, paclpeleleHuss U NOTpeOIeHUus  AIIEKTPOIHEPTUu
(SimPowerSystems).

6) WHcTpyMeHTalbHBIC CPEACTBa MOJACIMPOBAHUS M IMPOCKTHPOBAHUS JBHKYIIHUXCS
00bexToB (SimDriveline).

7) HWHcTpyMeHTalIbHbBIC CPEACTBAa MOJICTUPOBAHUS M MPOCKTUPOBAHHS THPABIHYCCKUX
cucreM (SinHydraulics).

8) WHcTpyMeHTalbHbIC CpeicTBa MO/JIEIMPOBAHUS " POEKTHUPOBAHUS
anekTpomexanndeckux cuctem (SimElectronics).

9) MHWucrpymeHTanbHble cpenactBa  Busyanusauuu  3D-mBukenus  (Simulink®3D
Animation).

10) UHcTpyMeHTanbHBIE CPEACTBA MOJCIMPOBAHUS W HPOCKTHPOBAHUS IH(POBBIX
cucreM o6pabotku curHanos (Signal Processing Blockset).

11) NHcTpyMeHTanbHBIE CPEICTBA MOJICIHPOBAHUS M IMPOCKTHPOBAHUS (HH3MICCKHX
KaHaAJIOB CBsI3U 1 nepeaaun nadopmarmu (Communications Toolbox).

12) NuHctpyMmeHTanbHBIE cpecTBa MoenupoBanus U npoektiupoBanus CBY-cuctem (RF
Blockset).

13) UHcTpyMeHTanbHBIE CPEACTBa MOJCIMPOBAHUS M IPOCKTHPOBAHHUS CHUCTEM
texuudeckoro 3penus (Video and Image Processing Blockset).

14) WncTpyMeHTaNbHBIE CpezcTBa MO/JIeITUPOBAHUS U IPOEKTUPOBAHUS
MHKporporieccopubix cucteM (Real-Time Workshop).

15) MHCcTpyMeHTaNbHBIE CPEICTBA aBTOMATHYECKOTO MPOrPAMMHUPOBAHUS KOHTPOJUIEPOB
(Simulink®PLC Coder).

16) MucTpyMmMeHTaNbHBIC CpeicTBa ABTOMATHYECKOTO IpOTrpaMMHUPOBAHUS
mukpornporieccopoB (Embedded IDE Link).

17) VHCcTpyMEHTaNbHBIE CPEACTBA BU3yaIn3alluK KapTorpadguyeckux aaHHbIX (Mapping
Toolbox).

18) MHcTpyMeHTanbHBIE CpPENCTBA TECTUPOBAaHUS  MH(OPMAIMOHHO-YIPABISIONIHX
cucteMm (Simulink Design Verifier, System Test).



JIP 1o teme 4
[IpousBectu cienyromme AHCTBUS:

1) WnenTuduxanus B IpOCTPAHCTBE COCTOSHMUIA.

2) Wnentudukanus nepeiaTouHbIX GYHKIHIA.

3) Wnaentudukaius 4acTOTHBIX TePeIaTOUHBIX (YHKIUIA.
4) Wnentuduxanus KOpPEIAIUOHHBIX MOEIEH.

JIP o Teme 5
[IpousBecTu U3yueHHUE TUIIOBBIX HEUPOCETEBBIX MAPATUTM.

JIP 1o teme 6
[IpousBectu cpaBHHMTENbHBIN aHanu3 Symbolic Math Toolbox (MATLAB) u Maple.

JIP no teme 7
[IpousBecTr cpaBHUTENBHBIN aHATN3 BO3MOXKHOCTEH BhuncIuTeIbHbIX cpel MATLAB,
Maple u Wolfram Research.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUM.

[lo mucummumue «MHCTpyMEHTaNbHBIE CpPEACTBA  MH(POPMALMOHHBIX  CHCTEM»
IPEIyCMOTpPEHBI cleayromue (GopMbl IPOMEXYTOUHOHN aTTecTanuu: 3k3aMeH (3) B 4 cemecTpe
O0YHOU PopMBI 0OyUCHUSI.

Bonpocs! 1151 NOATOTOBKH K 3K3aMeHY

1) HeomnpenensieMbie peIMETHBIC TIEPEMEHHBIC «BXO» U «BBIXOJI».

2) TlomsTHe «cuctemay.

3) MaremaTtrueckas MOJETb CHCTEMBI.

4) Kiaccudukaiys CHUCTeM B 3aBUCHUMOCTH OT THINA YPaBHEHHI, OMHCHIBAIOIINX
MaTeMaTHYECKYIO MOJIEIb.

5) Knaccudukauusi cucteM mo TUNY KOI(PPUIMEHTOB ypaBHEHHH MaTeMaTHYCCKON
MO/IEIH.

6) Kiaccudukarius CHCTEM 0 BPEMEHH.

7) Knaccudukanus cucTeM 1Mo BO3ACHCTBHIO OKPYKAIOIICH CPEIbl.

8) Kunaccudukanus cucteM 0 YKCITy BXOJIOB U BBIXOJIOB.

9) Kiaccudukarysi CHCTEM O THITY CBSI3U MEX/y BXOJIOM U BBIXOJIOM.

10) Omnwucanue MaTeMaTHYECKHX MOJICICH MOCPEJCTBOM CTPYKTYPHBIX cxeM. OCHOBHbIC
TIOHSATHS U OTIPEICIICHUSI.

11) IMocnenoBaTenbHOE COCAUHECHUE 3BEHBEB.

12) TlapannenbHOE COCIMHEHHUE 3BEHBEB.

13) BcrpeuHo-napaiienbHOe COSAMHEHHE 3BEHBEB WITH COCIMHEHHE C 00paTHOI CBA3BIO.

14) MatemaTHyeckasi HHTEpIpPETALUs IPaBUI IPeoOpa30oBaHMsI CTPYKTYPHBIX CXEM.

15) Matpuunsie oneparops MATLAB.

16) [eiictBus Hax muorowicHamu MATLAB.

17) Heiicteus nax dpyukimsivu MATLAB.

18) 2D- rpajpuxka MATLAB.

19) 3D-rpajuxa MATLAB.

20) TynOOKC CHMBOJIBHBIX BHIYUCICHUH.

21) TynOOKC YKCICHHOTO HHTETPUPOBAHUS TUPPEPCHIIUATHBHBIX YPABHEHHUH.

22) TynOokc aHamM3a TMHEHHBIX CHCTEM.

23) MaremaTrueckoe MOJISIMPOBAHUE CTPYKTYPHBIX cxeM B cpeae Simulink.



24) TlapameTpudeckas W HemapameTpHyecKas HACHTH(MHUKAIMS CHCTEM C OIHHM |
HECKOJIbKMMH BXOJaMU (BBIXOJaMHU).

25) CnenuanbHble CpeicTBa I WACHTH(DUKAIIMA JTUHAMUYECKHX OOBEKTOB IMEPBOTO,
BTOPOT'O U TPETHETO MOPSIIIKA.

26) dOyHKIUHU CIIPABKHU 110 TECTOBBIM JAHHBIM M UACHTH(OUIIMPOBAHHBIM MOICIISIM.

27) TlpenBaputenbHas o0pa0OTKa JaHHBIX BO BPEMEHHOH M YacTOTHOW 00JacTw,
BKITIOYas (DWIIBTPALIMIO, YAAJICHHE TPEH/IOB M CMEIICHH, yIalleHHe IIyMa U BOCCTAaHOBJICHUE
JIAHHBIX.

28) Cpencrsa it HACHTU(DUKAIIMH 3aICPXKEK M OOPATHBIX CBSI3CH.

29) Cneuumanbsbiit O6mok s Simulink, mo3Bossomuii BKIIOYATh TONYYCHHYIO TIPH
UJICHTU(UKAIIMHA MOJIEINb B IPYTHE CHCTEMBI.

30) I'paduueckuii uHTEpdEiic MONIB30BATENA Ui IMOIMIArOBOrO CO3aHUs, OOyUYCHHS |
UMHUTAIMOHHOTO MOJICIIUPOBAHUS HEHPOHHBIX CETEH.

31) Iomnepkka HamboJiee pacHpPOCTPAHEHHBIX YIPABISIEMBIX U HEYNPABISIEMBIX
CETEBBIX CTPYKTYD.

32) TlonHblii epeYeHb 00YYAIOIUX U TECTUPYIOIIMX (YHKIIHUH.

33) JluHaMuYeCKHe alrOpUTMbl OOYYEHHsI CeTel, BKIIIOYAOIINE BPEMEHHYIO 3aJCPIKKY,
HenuHelnyto aBToperpeccuio (NARX), nenHele u HacTpauBaeMble JUHAMUUECKHUE CTPYKTYPHI.

34) baoku Simulink must co3maHuss HEMPOHHBIX CETEH M Pa3BHTHIX OJIOKOB IS CHCTEM
KOHTPOJISI.

35) ABromMartuueckas renepaius 0;0koB Simulink u3 00beKTOB HEHPOHHO CETH.

36) MonynbHOE TIPEICTABICHUE CETH, II03BOJISIIOIIEE CO37aBaTh HEOTPAHUYCHHOC
KOJINYECTBO BXOJHBIX CJIOCB M OOBCIUHEHHBIX CETCH, a Takke rpaduyeckoe mpeicTaBiICHHE
APXHUTEKTYPHI CETH.

37) dOyHKIMU TpeABAPUTENLHON U TOcTOOpaboTku U Omoku Simulink mis yiaydienus
nporecca 00y4eHHUsI M OLICHKH IMPOU3BOAUTEIEHOCTH CETH.

38) Busyanu3zaiiusi TOMOJOTHH M IIPOLIEcca 00yUEHHsI HEHPOHHOMN CETH.

39) Hasnauenue u npumenenne Maple. BeicTpsiii crapr.

40) Yucna u xoucrautsl Maple.

41) Crpoxu u umeHa Maple.

42) TlocnenoBarenbHOCTH BhIpakeHuii Maple.

43) Habops! u ciucku Maple.

44) Omneparopsl pucBauBaHus U ypaBHeHus Maple.

45) Oynkimuu Maple.

46) Ormeparop KOMITO3HIIMU U HEHTpaJbHBI oneparop Maple.

47) Komannael Maple/ I'paduku u anumarusi.

48) TlpouenypHoe mporpammupoBanue B cpene Maple/ TIporpamMupoBaHue CBOWCTB U
NPaBUJI BBIYUCIICHHS QYHKIHI U OTIEPaTOPOB.

49) BeruncnurensHast cpenra MATLAB.

50) BeruucnurensHas cpena Maple.

51) BreruucnurensHas cpena Wolfram Research.

52) Cpasuutenbhbiii ananu3 MATLAB, Maple u Wolfram Research.

TemaTuka npakTUYECKUX 3aJaHUM Ha YK3aMEHE

1) TIlpumeHeHHe HHCTPYMEHTANBHBIX cpeacTB Simulink.

2) TlpumeHeHue HHCTpYMEHTAIBHBIX cpeacTB System Control Toolbox.

3) IlpumeHeHHE HHCTPYMEHTAIBHBIX CPE/ICTB aHAIN3a U BU3yaIn3alliH JaHHbIX.

4) TlpuMeHeHHe WHCTPYMEHTAIBHBIX CPEJCTB MOJCIUPOBAHHUS U IPOCKTUPOBAHHUS
CHCTEM Pa3IMYHOMN MPHPOIBI.

5) TlpumeHeHHE MHCTPYMEHTAILHBIX CPEICTB aBTOMATUYECKOTO MPOrPaMMUPOBAHUS H
TECTUPOBAHUS OOBEKTOB Pa3IMYHON PUPOIBL.

6) 3amaun uaEHTH(HUKAIMY B IPOCTPAHCTBE COCTOSTHHIA.



7) 3amaun HMACHTUPHKAIMK B  TPOCTPAHCTBE MEPENATOYHBIX M YaCTOTHBIX
nepeaaToOuHbIX (PYHKITHI.

8) 3amaun uneHTU(UKAIMHU B IPOCTPAHCTBE KOPPEIAHOHHBIX MOJIEIICH.

9) 3agaun NPUMEHEHHS TUIIOBBIX HEHPOCETEBBIX MAPAIUTM.

10) ITpumenenne HHCTPYMEHTANBHBIX cpeacTtB Symbolic Math Toolbox (MATLAB).

11) IIpumMeHeHHEe HHCTPYMEHTANBHBIX cpencTB Maple.

12) Ilpumenenne uHCTpyMEHTaIBHBIX cpeactB Wolfram Research.

OOpazen; Ousera nans OpOBEACHHUS HK3aMeHa Mo jucuuiinHe «/HCTpyMeHTaIbHbIe
cpeacTBa HHPOPMAITMOHHBIX CUCTEM:

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BYOJDKETHOE OBPA30OBATEJIbHOE
YYPEXXJEHHWE BbICILIEI'O OBPASOBAHUA
«KYBAHCKUU I'OCY JAPCTBEHHbLIM YHUBEPCUTET»

@u3HNKO-TeXHUUECKUI (PaKynbTeT
Kagenpa reopernueckoii (pU3MKNU U KOMIBIOTEPHBIX TEXHOJIOTUH
Hanpasnenue moarorosku 09.03.02 MudopManoHHbIe CHCTEMBI M TEXHOJIOTUU

2017-2018 yu. ron
Huctummmaa MHCTpyMeHTaIbHBIC CPECTBA HHPOPMAITHOHHBIX CUCTEM

BIWJIET Ne 1

=

Matpuunsie onepatopsl MATLAB.
2. MonynbpHOE MpeCTaBIeHUE CETH, [TO3BOJISAIONIEE CO3aBaTh HEOTPAHUYEHHOE KOJIUYECTBO

BXOJIHBIX CJIOGB W OOBEAMHEHHBIX CETEH, a TakkKe Tpapuueckoe IpeACcTaBICHUE
ApPXUTEKTYPHI CETH.

3. Pemmts 3amady naeHTH(UKAITUH B IPOCTPAHCTBE COCTOSIHUH.

3aBeayromuit kadenpoit B.A. Ucaes

DK3aMeH 1o Y4YeOHOW IUCIUIIMHE WMEET LENbI0 TPOBEPUTh U OIEHUTH YPOBEHH
3HAHUH, MOJYYEHHBIX CTY/I€HTAMH, YMEHUE NPUMEHITh UX K PEIICHUIO MPAKTUYECKUX 3a/]ad, a
TaKk)Ke CTENEHb OBJIAJCHUS MPAKTUYECKUMHU YMEHUSMU M HaBbIKAMU B 00beMe TpeOOBaHMIA
y4eOHOM TTPOTrpamMMBlI.

DK3aMeH MpOBOJUTCS B MEPUOJ HSK3aMEHALMOHHON CECCHU COTJIAaCHO PACTIMCAHUIO
9K3aMEHOB, YTBEPKJIEHHOMY JIeKaHOM (paKyiIbTeTa.

DK3aMeH NPUHUMAETCsl JIEKTOPOM IMOTOKa. B mMoMOIb OCHOBHOMY 3K3aMEHATOPY
pelieHueM 3aBeAyroIero kadenpoil Ha3zHAYAIOTCsA TMPENoJaBaTeNId, BEAYIIME 3aHSATHSA 10
JTAHHOM JAMCLUIUIMHE.

K »Kk3aMeHy [OmMyCKarOTCS CTYIASHTHI, BBHITIOJIHUBINNE BCE TpeOOBaHUS Y4eOHOMU
MpOrpaMMbl MO JUCHUILIIMHE.

3aBeayromuii kadenpoil 1Mo MPenCTaBICHUIO MPENoAaBaTelsl MOXKET OCBOOOXIATh OT
cIaud »HK3aMeHa CTYACHTOB, MOKa3aBIIMX OTJIWYHBIE 3HAHUS N0 pe3yJlbTaraM TEKYIIEro
KOHTPOJISA, C BEICTABJICHUEM UM OIIEHKH «OTIUIHON.

DK3aMeH MPOBOAMUTCA B YCTHOU (opMme, MO SK3aMEHAIMOHHBIM OWiieTaM, KOJIHYECTBO
KOTOPBIX JMOJDKHO OBITh Ha 10 % Oosblne, 4eM YHCICHHOCTh CTYJAEHTOB B CaMOM OOJBIION
yueOHoI rpymre.

B sk3ameHanmoHHBId OWJIET BKJIIOYAIOTCS TPU BOMPOCA: JIBA TEOPETHUYECKUX M OJUH
[IPAaKTUYECKUM.




KoHcynbTanuu cTyIeHTOB IPOBOISATCS K3aMEHATOPOM U MPENOAaBaTESIMU, BETYIIIMMHI
3aHATHS TO Y4eOHOH IUCHHIUTMHE, B TMEPUOJ TMOATOTOBKM K 3K3aMEHY B COOTBETCTBHH C
pacrycaHueM SK3aMEHOB.

B xome mpoBeneHUss KOHCYNIbTAlUi CTyJAEHTaM JAIOTCS HEOOXOTUMBIC MOSICHEHHS IO
y4eOHOMY MaTtepuainy, yKa3bIBaeTCs Y4eOHO-METOAMYECKas JIMTeparypa JUIsl MOATOTOBKH K
9K3aMEHY, JOBOMISTCS TEPEYCHb YUEOHBIX M HArJISIIHBIX MOCOOWH, CIPaBOYHBIX MaTEpUAIIOB,
KOTOPBIMU Pa3peIIeHO MOJIb30BATHCS MPH MPOBEICHNUN dK3aMeHa, TIOPSAIOK JCHCTBUM CTY/ICHTA
HAa OK3aMEHe, THUINOBOH OOOOIICHHBI aJlropuT™M OTBETAa CTYACHTa HAa  BOIPOCHI
JK3aMEHALMOHHOIr0 OMjeTa.

B ayauropum, rie mpuHUMAETCSl YK3aMEH, MOKET HaXOAMTHCS OJHOBPEMEHHO He Oolee
YETBhIPEX CTYJAECHTOB U3 pacyeTa Ha OJHOTO dK3aMeHaTopa.

Ha moaroroBky K OTBETY Ha BOMPOCHI 9K3aMEHAIIMOHHOTO OWMIIeTa KaXJIOMy CTYACHTY
orBogutcs 0,5 4.

3HaHI/IS'I, YMCHHUS U HAaBBbIKU O6yanOH_[I/IXC$I OMpCAC/IAAIOTCA OLHCHKAMU «OTJIMYHOY,
«XOPOILIO», «YAOBIETBOPUTEIBHO» U «HEYJOBIETBOPUTENbHO». OLIEHKa CTYJEHTY 3a OTBET Ha
BOTIPOC OMJIETA BHICTABIIIETCS] B COOTBETCTBHH CO CICAYIOIIMMHU TPEOOBAHUSIMH:

«OTIIMYHOY, €CIIU CTY/ICHT:

SICHO TIOHMMAET CYIIHOCTb U COZIEPKaHNE ITOCTaBJIEHHOTO B OMJIETEe BOMIPOCa;

OTBET CTPOHUT B COOTBETCTBUH C THUIOBBIM JITOPHUTMOM, MaTephall U3jaraeT yBEpeHHO,
MIOCJIEIOBATEIBHO U JIOTHYHO, IIPOU3BOJAUT HEOOXOIUMBIE I0KA3aTEILCTBA U BBIBOBI;

CBOOOIHO OPUEHTHPYETCS B MaTepuale IPHU OTBETE Ha JOTIOJIHUTEIbHBIE BOIIPOCHI.

«XOPOIIO», €CITU CTYIEHT:

HOHUMAET CYIIHOCTh M COJICPKaHHe TIOCTAaBICHHOTO B OMJIETe BONPOCa;

OTBCT CTPOUT B COOTBETCTBUU C THUIIOBBIM aJITOPUTMOM, MaTCpUAJl U3JIaraCT YBCPCHHO U
HOCJIEZIOBATEIBHO, HO HEIOCTAaTOYHO OOOCHOBBIBAET CBOM BBIBOJBI WIIM OHU HE OTIMYAIOTCS
KOHKPETHOCTBIO;

yMEeT HaXOIUTh IPaBHIbHBIC OTBETHI HA JIOTIOJTHUTEIBHBIC BOIPOCHL.

«yJIOBJIETBOPUTEIHHOY, €CIIU CTYJICHT:

B OCHOBHOM ITIOHMMAET CYIIIHOCTh M COJIep’KaHHe MOCTaBIEHHOIO B OUJIeTe BOIPOCa;

IIpU OTBETE HE B IOJIHOW Mepe HPUACPKUBACTCS TUIOBOIO AJITOPUTMA, MaTepuai
U3JIaraeT HeyBEpPEeHHO, JIOMYCKAeT HETOUHOCTH M TEPMUHOJIOTHYECKUE OIINOKY;

IMpHU MOCTAHOBKEC AOIOJHUTCIBHBIX BOIIPOCOB TEPACTCH, MPABUJIBHBIC OTBCTHI HAXOAUT
TOJIBKO T1OCJIE TIOCTAHOBKU HABOSAIINX BOIIPOCOB.

«HEYIOBJICTBOPUTEIHHOY, €CIIN CTY/ICHT:

He MOHMMAET CYIIHOCTHU MOCTAaBJIEHHOI0 B OMjieTe BOIpOCa;

CTPOHUT OTBET HEMPABHUIIHHO 110 (JOPME U TIO CYILECTBY;

HE HaXOJUT NPaBUIbHBIX OTBETOB Ja’Ke MPH MOMOIIM HABOJSAIIUX BOIIPOCOB;

B IPpyrux Ciiy4dasax, KOraa HEC BBIIIOJHCHBI YCJIOBHA HAa OLUCHKY «YAOBJICTBOPHUTCILHOY,

CaMOCTOSITENILHO 3asBJISIET O HE3HAHUU WJIM HEMOATOTOBJIEHHOCTH K OTBETY IO JJaHHOMY
BONpOCY (0TKa3 OT OTBETA).

JIOTIOJTHUTENBHBIA  BOMPOC MOXKET OBITh 3aJaH CTYACHTY IO TEOPETUYECKHM U
MPaKTUYECKUM BOTIPOCaM, 32 KOTOphIe ObLTa MOJydyeHa HHU3IIas OIeHKAa, B 00beMe TpeOoBaHUM
yueOHOI MPOrpaMMBI 10 UCHIUTIIHHE.

OO6mrast oreHKa 3a 9K3aMEH BBIBOJUTCS HAa OCHOBAHHMHM YACTHBIX OIICHOK 3a OTBETHI Ha
BOMPOCHI IK3aMEHAIIMOHHOTO OWJIeTa U JOTOJIHUTEIbHBIE BOMPOCHL. [Ipu 3TOM pekoMeHayercs
MOJIH30BATHCSA CISAYIOMICH TaOTUIIEH:

OO01mas oreHKa YacTHbIE OIIEHKH 32 OTBETHI HAa BOITPOCHI




JlonmoHUTEIbHEIE
BOITPOCHI

Bonpocs! 6mitera

OTJIMYHO

XOPpOLIO




yIIOBJIETBOPUTEIHHO 4 3 2 3 3
3 4 4 3 3
3 4 3 4 3
3 4 3 3 3
3 4 3 3 2
3 4 2 3 3
3 3 3 4 3
3 3 4 3 3
3 3 3 3 3
3 3 3 2 3
3 3 2 3 3
3 2 3 3 3
2 3 3 3 3
«HEYNIOBJICTBOPUTEIIHHOY OpU  T[OJYYCHUM JBYX H 0OoOJiee YaCTHBIX OIICHOK

«HEYJIOBJIETBOPUTEIBHO» 10 BOIPOCAaM OUJIETa;

IIpYU OTKAa3€ OT OTBETA Ha JiBa BOIIpOCa OMIIETa;

B cily4yae OOHapyXeHHUs y CTyJEHTa I0cCIie MOJyYeHUs
UM Owmiera y4eOHBIX MOCOOWH, METOAMYECKMX MaTepHUasoB,
yuyeOHOM W  HMHOM  JuTepaTypbl (32  HCKIIIOUYCHHEM
pa3peleHHbIX TUISt HCII0JIb30BaHNUA), KOHCIIEKTOB,
HE3aBUCHUMO OT THIIa HOCUTeNns HHPOpMalMU, a TaKxKe
AH00BIX TEXHUYECKUX CpPEACTB U  CPEICTB  Iepeaayvu
uHbopMalnuy, MO0 HCIOAB30BaHUS UM IOJACKAa3KH, BHE
3aBUCHUMOCTH OT TOT0, OBUIM JIM KCIIOJIb30BAHBI YKa3aHHbIE
MaTepHalbl U (WIM) CpeACTBa IPU MOATOTOBKE K OTBETY

OrneHoUHBIE CpencTBA Ui HMHBAJIHMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3J10pOBbsI NIPEIOCTABIISIETCS IOMOTHUTEIBHOE BpeMsl JUIsl IOJrOTOBKM OTBETA HA HK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHWBAHUS PE3yIbTATOB OOyUEHHsI MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOIUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbSI
U WHBAIWIOB TIPOIEypa OIICHWBAHUS pPE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI Pe3yIbTATOB OO0YYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbsSI 10 JTUCHMIUIMHE (MOJIYJIO) MpelycMaTpUBAET IPEI0CTaBICHHE
uHpopManuu B (opMax, aZaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,



— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:
— B IIeYaTHOM (opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

TumnoBoii 0000IIEHHBIN aTOPUTM OTBETA CTYACHTA Ha BONPOCH SK3aMEHAIIMOHHOT O Onitera:

1. Bsenenue.
1.1. AxTyanbHOCTH M 3HAUCHHE.
1.2. HaumeHOBaHHME OCHOBHBIX HOPMATUBHBIX JOKYMEHTOB.
1.3.  MecTto naHHOTO JIeMEHTa (BOIIpOCa, 3a/1auu, IPoOIeMbl) B 00IIIEH CHCTEME.
2. OcHOBHas 4acTh.
2.1. TpeOGoBaHUS HOPMATUBHBIX JIOKYMEHTOB.
2.2.  llenu, noHATHUS, ONPEACIICHUS, TEPMHUHBI, (HOPMYJIbI, KATETOPHH,
B3alMOCBSI3HU, 3aKOHOMEPHOCTH, 3aKOHBI.
2.3. Hasnauenwue, kiaccudukamnus, CTpyKTypa, COCTaB, yCTPOHCTBO, paboTa,
3anaun, QYHKIUH, COAepKaHUE, OpraHU3aIus, YCIOBUA, TOPSAIOK, NEHCTBHS,
HOPMBI, HOPMAaTHUBEI, IOKA3aTeIH, OCOOCHHOCTH, BO3MOYKHOCTH, UJICH.
2.4. Tlokas, nemMoHCTpalusl, MPaKTHUKa, Pe3yIbTaThl.
2.5. OmeIT nesATENBHOCTH, IPUMEPHI.
3. 3akiouyeHue.
3.1. HUroru u BBIBOJBI.
3.2. Pa3BuTHE U NEPCICKTUBBHI.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHYaIbHBIX ICUXO()U3NUECKIX 0COOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
3J10pOBbsI NIPEIOCTABIISIETCS IOMOJIHUTEIBHOE BpeMsl JUIsl IOJrOTOBKM OTBETA HA HK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbSI IIPEAYCMAaTPUBAETCS UCIOIb30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TPOIEIypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHS 10 JAHCHUIUINHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI pe3yIbTAaTOB OOYYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZanTUPOBAHHBIX K OTPAaHHUYCHHUSIM WX 3I0POBBS W BOCIIPHUSTHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st T C HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMILIMHBI (MOIYJIs).
5.1 OcHoBHas JiuTEpaTypa:



1. A6pamoga, JI.B. UacTpyMeHTanbHbIE cpencTBa HHGOPMAIIMOHHBIX CHCTEM : yuyeOHOe
nocobue / JI.B. AGpamoBa ; MunucrepcTBo obpa3zoBanus u Hayku Poccuiickoit deneparum,
CeBepublii  (ApkTuueckuii) ¢denepanpHblii  yHHBepcuteT wuMmeHH M.B. JlomonocoBa. -
Apxanrensck : CADY, 2013. - 118 c. : ui. - bubnuorp. B kH. - ISBN 978-5-261-00851-4 ; To
ke [DaexTponnsrii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=436131

2. Buuyrosa, A.A. UHCTpyMEHTaJIbHBIE CPEICTBA HMH(POPMALMOHHBIX CUCTEM : Y4eOHOE
nocobue / A.A. BuuyroBa ; MunuctepcTBo oOpa3zoBanus U Hayku Poccuiickori deneparuu,
@DenepanbHOE TOCYIApPCTBEHHOE AaBTOHOMHOE 00pa30BaTENIbHOE  YUPEkKACHUE  BBICIIETO
obpazoBanus «HarmoHanbHBIN UcCIea0BaTeNbCKUN TOMCKHI TOCY1apCTBEHHBIM YHHBEPCUTETY.
- Tomck : U3znatensctBo ToMckoro nonurexHuueckoro yHupepcurera, 2015. - 136 c. : uin.,
Tabn., cxeM. - bubnmorp. B kH.. - ISBN 978-5-4387-0574-1 ; To »xe [DnexkTpoHHBINA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=442814

Jlj1 OcBOGHMS AUCUMILTUHBI MHBAIMIAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsI MMEIOTCSl M3JJaHUSI B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«JTanb» u «fOpairy.

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1. Tepman-I'ankun, Cepreii I'epmanoBuu. KomnbloTepHoe MojaeupoBaHue
noJynpoBoauukoBbix cucreM B MATLAB 6.0 [Tekcr] : [yueOnoe nmocobue] / C. I'. I'epman-
[anxun. - CII6. : KOPOHA npunt, 2007. - 320 c. : ni. - (Y4eOHUK U BBICIIUX M CPEIHUX
yueOHBIX 3aBefeHuil) (Yuurenb u yueHuk). - [Ipun. : [1] auckera. - bubnuorp. : ¢. 319-320. -
ISBN 9785793104715 : 130 p.

2. llltoBOa, Cepreit Imutpuenuu. IIpoekTHpOBaHUEe HeYEeTKUX CHCTEM CpPeICTBAMU
MATLAB [Tekcr] / C. 1. llITo6a. - M. : I'opstuast muaus-Tenekom, 2007. - 284 c. - bubmumorp. :
c. 277-279. - ISBN 593517359X : 132 p.

3. lepeabmyTep, B. M. Ilakersr pactmpenuss MATLAB. Control System Toolbox u
Robust Control Toolbox [Tekcr] / B. M. Ilepeasmytep. - M. : COJIOH-IIPECC, 2008. -
223 c. - (budauoreka npogeccuonaia). - budanorp. : c. 220. - ISBN 978593590237 : 107 p.

5.3. Illepuoauyeckue u3IaHus:

Ne [TepuonuvHocTs 3a Kakue Mecro Cpok
Ha3zBanue n3nanus TOJIbl
n/n BBIX0J1a (B TO11) XpaHEHUsl | XpaHEHUus
XpaHHUTCS
1 HHpoKOMMyHHKAIIMOHHBIE 4 2006: 2008- s 5 et
TEXHOJIOTUU
2. | MadopmaTrka u oOpa3oBaHue 6 1992- 93 TOCT.
3. |Nudopmaruka. PeepaTuBHblii )
sypHan BUHUTH 12 1987 3an PXK IOCT.
4. | UndopmarrioHHOE 001IECTBO 2006- u3 5 ner
o. WHupopmarninoHHbIE pecypchbl 6 2007 ¢ Nod- ws 5 et
Poccun
6. |[MadopManmoHHBIE TEXHOJIOTHH 12 1996- 93 TOCT.
7. Mup KOMIIBIOTEPHOU
aBTOMaTu3auu - Mup 4 2006- 0 5 et
BCTPanBAEMbIX KOMITBIOTEPHBIX
TEXHOJIOTHI
8. Mup TTK 12 2006-2009 93 5 ner
9. HeiipoxommbroTepsr: 12 2004- 0 10 net
pa3paboTKa, IpUMEHEHNE
10. | Ortkpeitbie cuctemsl. CYBJI 12 2005- 93
11. | IlpuxnagHas uHGoOpMaTHKa 6 2007 ¢ Ne4- u3 TOCT.



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

12. [Ipob6nemsl nepenaun 4 2005- ws —
nHpopmaruu
13. [TporpammupoBanue 6 1975- 93 OCT.
14. | TIlIporpammHBIE TPOAYKTHI U 2005- ws —
CHCTEMBI

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CceTH
«/AHTEpHET», B TOM 4YHCJIe COBpeMeHHble MNpodeccCHOHAJbHbIE 0a3bl [JAaHHBIX U
HH(pOpPMANlMOHHBbIE CINPABOYHbIE CHCTEMbl, HEOOXOAUMBbIE /IJsi OCBOEHHMS JUCIHUNIMHBI
(MmomyJs).

1. BJI Web of Science - rnmaBHBII pecypc Uisi HCCIeNOBATeNIeld MO MOWCKY W aHAIU3Y
Hay4dHOH JuTepaTypbl, oxBarbiBaromed okojg0 18000 HaydHBIX >KYpHAJIOB CO BCETO
mupa. baza  gaHHBIX = MEXIYHapOAHBIX  HMHJIEKCOB  HAYYHOTO  IIMUTUPOBAHHSA
http://webofscience.com/

2. ZbMATH - monnas matemarudeckas 6a3a gaHHbIx. OXBaThIBaC€T MaTepHasbl ¢ KOHIA 19
Beka. ZbMATH coxepxut okxono 4000000 noxymentoB u3 Oonee 3000 >xypHanoB u
170000 kHHAT IO MaTeMaTHKE, CTATUCTHKE, HH(popmartuke. https://zbmath.org/

3. BJ] Kaggle - sto mmardopma mns cOopa U 00pabOTKHM MaHHBIX. SIBIISETCS OH-JalH
IUTOMIA IKOM JIJIsl HAYYHOTO MOoAeIupoBanus. hitps://www.kaggle.com/

4. ba3za nanaeix Hayunoit snextponnsiii oudanoreku eLIBRARY.RU https://elibrary.ru/

baza manubpix BcepoccHilcKOro HMHCTUTYTa HAyYHOW M TEXHHUYECKOH WH(pOpManuu

(BUHUTU) PAH http://www2.viniti.ru/

6. «JIEKTPOHHAS BUBJIMOTEKA JIUCCEPTAILIMI» Poccuiickoii ['ocyaapcTBeHHOI

bubmuorexu (PI'B) — B nHacrosimee Bpemsi OB/l comepxutr OGonee 800 000 momHBIX

TEKCTOB Aucceprarmii. hitps://dvs.rsl.ru

[TopTan oTKpHITEIX HJaHHBIX Poccuiickoit denepepartuu https://data.gov.ru

8. baza OTKpHITBIX JaHHBIX MUHHCTEpPCTBA Tpyla MW COLUMAIBHOW 3amuThel PO
https://rosmintrud.ru/opendata

9. @enepadbHBI MOpPTAN E€IWHOE OKHO JOCTyHna K WH(GOPMAIMOHHBEIM pecypcam -
http://window.edu.ru/

10. Poccmiickuit  poHa (GyHIAMEHTAIBHBIX HCCICAOBAHUN MPEIOCTABISICT JIOCTYI K
WH(OPMAIIMOHHBIM HAYKOMETPUYECKUM 0a3aM [aHHBIX M TOJTHOTEKCTOBBIM HAyYHBIM
pecypcamu u3narenbetB Springer Nature u Elsevier - http://www.rfbr.ru/rffi/ru

11. ®epepanbubiii  moptan  "MHpOpMAMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTHH B
obpaszoBanuu" - hitp://www.ict.edu.ru/

12. «Jlektopuym TB» — Bumeonekimu Beayumx JekropoB Poccun. Jlekropuym — on-line —
6ubnuoreka, rae BY3sl u u3BecTHble nekTopuu Poccuy Mpe3eHTYIOT CBOMX JIYHIIUX
nekTopoB. JlocTym k MaTepuanam cBOOOIHBIH U OecruiatHbIi - http://www.lektorium.tv.

o

~

7. Mertoauyeckue yKazaHHsl JJsi OOy4YAIOIIMXCH 110 OCBOCHHMIO JHUCHHUILIMHBI
(Mmonxyasi).

OcHOBHBIMU (POpMaMU KOHTAaKTHOW MO aucHMIUIMHE «VHCTpyMeHTallbHbIE CpeiCTBa
MH(OPMALIMOHHBIX CHCTEM» Ji1 OYHOW (hopMbl OOyUeHHUs SIBISIFOTCS JIEKIMH, JIabopaTOpHbIE
paboThl ¥ KOHTPOJIMPYEMasi cCaMOCTOsITeIbHAs padoTa.

Jlexuuu no mucuumuinHe «MHCTpyMeHTanbHbIE CpeAcTBa MHPOPMAIIMOHHBIX CHCTEM)»
clieflyeT TpPOBOJUTh B KOMIBIOTEPHBIX Kiaccax Kadeapbl TeopeTHUecKo ¢U3UKu U
KOMIIBIOTEPHBIX TEXHOJIOTUHA C MCHOJIb30BAaHUEM CpPEICTB MynbTuMenua. Ilpu moaroroske
OTJENBHBIX BONPOCOB JIEKUMH WM JEKIMHA MO ONpeJesieHHbIM TeMaM Y4eOHOH MpOorpaMMmbl
PEKOMEHIyeTCsl aKTHUBHO TPUBJIEKAaTh CTYIEHTOB, pealu3ys TaKue BHJIbI HHTEPAKTUBHBIX



https://www.kaggle.com/
https://dvs.rsl.ru/
http://window.edu.ru/
http://www.rfbr.ru/rffi/ru
http://www.ict.edu.ru/

00pa30BaTeNbHBIX TEXHONOIWH, Kak «CTyaeHT B posin IpenojaBaTens» U «PaboTa B MalbIx
rpymnmnax».

JIabopartopuble  paGorel mo  aucuumuimHe — «MHCTpymeHTanmbHBIE — CpeacTBa
UH(POPMALIMOHHBIX CHCTEM» CJIEAyeT NPOBOJUTH B KOMIBIOTEPHBIX Kilaccax Kadeapsl
TEOPETUYECKONM (U3UKU M KOMIBIOTEPHBIX TEXHOJIOTMi. BbimonHeHue nabopaTopHbIX paboT
COYETaeT pa3JInYHbIC BUABI MPAKTUYECKHUX 3aJaHui U yrnpaxHenuid. Ha mabopaTopHbix paboTax
pPEKOMEH/yeTCs MCII0JIb30BaTh 0Opa3oBaTelIbHbIE TEXHOJIOTMH «MO3roBol ImTypmM» U
«TBopueckoe 3anmanue». [Ipu BbImoNHEHHH PaOOT HMCIOJB3YIOTCS JOKaJIbHBIE U TI00aTbHBIE
CeTH.

Kontponupyemyro  caMOCTOSTENIbHYIO  pabOTy  CTYAEHTOB 1O  JHCLHUIUIMHE
«lHCTpyMEHTalbHbIE  cpeicTBa MHGOPMALMOHHBIX  CHUCTEM)»  CJlelyeT IpPOBOAUTH B
KOMITBIOTEPHBIX Kiaccax Kadeapbl TEOPETHYECKOW (PHU3MKM M KOMIBIOTEPHBIX TEXHOJIOTHA.
[IpoBenenue 3aHATHH IpegycCMaTpUBAeT IIOCTAHOBKY IPOOJEMHBIX BOIPOCOB, aHAIU3
BO3MOJKHBIX QITOPUTMOB JCHUCTBUH M IIOMCK ONTUMAaJIbHOrO pemeHus. I[loatromy mnpu
IPOBEICHUN KOHTPOJIUPYEMOH CaMOCTOSITENIbHOW pabOThl PEKOMEHAYETCS HCIOJIb30BaTh
oOpa3oBaTeiibHble TeXHOJI0ruu «KpuTHueckoe MpIlIeHUE» U «MeTo ] IPOEKTOBY.

Crpykrypa nucuuminHbl «VHCTpyMeHTallbHBIE CPEJCTBA HWH(OPMALMOHHBIX CHUCTEM)
uis O4HOM (opMbl OOydeHHsI ONpeneNseT CIEAYIOIINE BHIBI CaMOCTOSATENBHOW pPaOOTHI:
camocrosTensHas padora crynenta (CPC).

CaMmocrosiTenbHasi paboTa CTyAEHTa SIBISETCS OCHOBHBIM BHJIOM CAaMOCTOSITEIbHOU
pabotbl. OHa IPOBOJUTCS B LIENAX 3aKPEIUICHUs 3HaHUMH, MOJTY4YEHHBIX HA BCEX BHJAX Y4EOHBIX
3aHATUH, a TaKXkKe pACHIMpPeHHUs | YIIIyOJeHHWs 3HAHWHA, T.€. AKTUBHOTO TNPHOOpETeHHS
CTYJEHTaMH HOBBIX 3HaHUM.

CPC Bkirouaer npopabOTKy M IIOBTOPEHME JIEKIMOHHOro Martepuana. [ns a3roro
CTYIEHTY PEKOMEHIYETCSl IPOYMTATh TEKCT JIEKLHH, IIEPECKa3aTh €ro BCIyX, BOCIPOU3BECTU
CaMOCTOSITEIbHO HUMEIOLIUECS] B TEKCT€ CTPYKTYpHO-JIOTUYECKHE CXEMBbl, JHarpammbl,
MaTeMaTHYeCKUe BBIKIAIKU (popMyll, JoKa3aTeabcTBa TeopeM U T.I. [IpopaboTKy JIeKIMOHHOTrO
MaTepuaia ciaeayeT MPOBOJUThH CHayaia MOCJIeJ0BaTEIbHO, 10 KAXKIOMY Y4eOHOMY BOIPOCY, a
3aTeM [TOBTOPHO, IIO BCEMY TEKCTY JIEKIUH.

CPC Taxxke BKJIIOYAEeT HM3ydyeHHUE MaTepuajga IO PEKOMEHJIOBAaHHBIM Y4YeOHUKAM U
yueOHbIM nocoOusM. Tak Kak CylecTBYeT OrpOMHOE KOJIMYECTBO y4eOHOW JIMTepaTyphbl, TO s
TOr0 BHUJAA TOATOTOBKM HEOOXOIMMO TNpPEABApUTEIbHOE YKa3aHHe IpernojaBaTelis.
[IpennogaBaTens MOIKEH BBICTYNATh 3/€Ch B POJIA ONBITHOIO <ITYTEBOIUTENS», ONPEIEIIsis
MOCJIEI0BATEIbHOCTh 3HAKOMCTBA C JINTEPATYPHBIMU UCTOYHUKAMU U «TTyOUHY HOTPYKEHUS» B
KaKIbIM U3 HUX.

Onnum u3 BunioB CPC sBnsercst moarotoBka k jabopatopubeiM padotam. [IpenogaBarens
HaKaHyHEe OYepeaHOro 3aHATHs 0003HAyaeT AJIS CTYIEHTOB KPYI TEOPETHYECKOro MaTepuana,
HEOOXOJUMOTro JJisi BBINOJIHEHUS JabopaTtopHoil pa®oThl. CTyaeHTbl NpopadaThIBalOT €ro.
3areM, yX€ B ayJWTOpUHU, INEpe] BBINOJIHEHUEM 3aJaHUil, IPENoJaBaTellb IMPOU3BOIUT
KOHTPOJIbHBIN ONPOC CTYAEHTOB. JTO MO3BOJISIET OMPEIENIUTh CTENEHb TOTOBHOCTH TPYIIIBI MO
JAHHOW TEME U CKOPPEKTUPOBATh XOJ1 3aHATHUS.

[IpenogaBaTens N0OMKEH MPOTHO3UPOBATH 3aTPYAHEHMSI, KOTOPbIE MOT'YT BO3HUKHYThH Y
CTYACHTOB TMIPU CAMOCTOSTENPHOM M3y4eHHH M YCBOGHMHM Y4eOHOro Mmarepuaiga u
MPEeyCMOTPETh OMNEpPAaTUBHYIO KOHCYJIbTallMI0O MO Jo0oMmy Bompocy. Eciau BO3HHMKarOT
3aTpYAHEHUS 10 OJJHOMY U TOMY K€ MaTepHaiy (BOIPOCY) Yy MHOTHX CTYACHTOB, TO KeJaTeIbHO
MIPOBECTH TPYIIIOBYIO KOHCYIbTAHI0. KOHCYThTallu JOIDKHBI OBITH KPATKHUMHM: TPYIIIIOBAs - 2-
3 MuH., uHAMBHAYyaldbHAs - 1-2 MuH. [yOMHY M KadyecTBO yCcBOeHMs y4eOHOro marepuaia
HE0OXOIMMO HEMPEPHIBHO OTCIEKUBATD MTPHU MPOBEACHUN TEKYILET0 KOHTPOJIS 3HAHUM.

B ocBoeHuM IMCHUIUIMHBI MHBATUAAMM U JIMIIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl OOJbIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHas ydeOHas paOoTa (KOHCYJIbTAaIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE YUeOHOro MaTepuara.



WnnuBuayanbHble KOHCYJIbTAIMM 1O TPEAMETY SBISAIOTCA BaXKHBIM  (PaKTOpOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3ALUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXJy TpernojaBaTesieM W O00y4aroIlMMCS WHBAJIWIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBbSI.

B ocBoeHun aMCHMIUIMHBI MHBAIUAAMHU U JULAMU C OFPAHMYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CIOCOOCTBYIOLIUM MHIMBUIYaIN3allUd OOyYEHUSI U YCTAHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YyYalomUMCS HHBAJIHIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBBSI.

8. Ilepeyenb MH(GOPMANMOHHBIX TEXHOJIOTHI, UCIOJb3yeMbIX NPH OCYLIECTBJIEHUU
00pa3oBaTeILHOIO NMPoIecca Mo TUCHUILINHE (MOTYJIIO).
8.1 llepeuenb HHGOPMANMOHHBIX TEXHOJIOT U,
1) Hcnonb3oBaHKE AICKTPOHHBIX MPE3CHTAIMN TIPH TPOBEICHUH JICKIHH.
2) TloaroroBka K KOJJIOKBUYMaMm M KOHCYJIbTHPOBAHHE MOCPEACTBOM 3JICKTPOHHOM
MOYTHI.
3) BelnonHeHue 1a60paTOpPHBIX PadoT.

8.2 [lepeueHb HEOOXOAUMOTO JMIEH3MOHHOTO MPOrPAMMHOI0 o0ecneveHusl.

[IporpamMmMHoOe obOecrieueHrne B paMKax mporpamMmmbl kommanuu Microsoft “Enrollment for
Education Solutions” DsktpEdu ALNG LicSAPk MVL

Jor. Ne67-AD®/223-03/2018 or 2018 Desktop Education ALNG LicSAPk MVL
Pre2017EES A Faculty EES

Hor. Ne344/145 ot 28.06.2018 IlpenocraBieHrne HEUCKIIOYUTEIBHBIX HMYIIECTBEHHBIX
IIPaB HA UCIOJIb30BaHUE MPOTPaAMMHOI0 obecredeH s « AHTHILIAruaT) Ha OJUH IOl

Kontpakt Ne59-AD®/223-®03 2018 ot 07.09.2018 AnTHBHpYyCHas 3amuTa (pU3HUECKUX
pabouux CTaHLUN U CEPBEPOB:

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

Microsoft Windows 10;

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

Microsoft Visual Studio 2013 Professional (Ne73-AD®d/223-03/2018 Cornamenue
Microsoft ESS 72569510);

MATLAB nomep nuuensnonHoro cornamenust Nel3-OK/2008-1 6eccpouno.

9. MarepuanbHo-TexHH4eckass 0a3a, HeoOxoauMasi sl  OCYLIECTBJICHUS
00pa30BaTeILHOIO NMPOIECcca Mo JUCHHILINHE (MOYJIIO0).

MaTCpI/IaJ'IBHO-TCXHI/IqCCKOC obOecrieueHue JUCIHITIINHBI

No Bun pa6or
(MOTyIs1) M OCHAIIEHHOCTH

1.| Jlexyuonnvie 3anamusa | JIeKUMOHHAsE ayAWTOpHs, OCHAIIEHHAs MPE3EHTAI[MOHHON
TEXHUKOW  (IIPOEKTOp, OHKpaH, KOMIIbIOTEp/HOYTOYK) U
COOTBETCTBYIOLIMM IporpaMMHbIM obOecnieuenueM (I10) mns
BOocnpou3sBeneHus: ¢aiioB ¢opmara jpg U avi, JOCTATOYHBIM
KoJInyecTBOM nocaiounbix mMecT. 300, 114, 209, 201 kopm. C.

N

Cemunapckue 3anamus | He npegycMoTpeHo

3. Jlabopamopnvie JlabopaTopus, YKOMIUIEKTOBaHHasi  CIELHAIN3UPOBAHHON

3aHAMUSA MeOenpl0 U TEXHUYECKUMHU cpeacTBaMu obyuenus. 207, 212,
213 xopm. C.




Kypcosoe

He npenycmorpeno

npoeKxmuposanue

I'pynnogvie Aynuropus Uisl IPOBEIEHUS IPYNIOBbIX (MHAWBUIYyaIbHBIX)

(unousudyanvuvie) 3aHATHI, OCHAIIEHHAS JIOCKOM M KOMIUICKTOM y4eOHOM

KOHCYybmayuu mebenu. 212, 213, 207 xopm. C.

Texywuti  KoHmpoaw, | Aynuropus JUIsl TEKYIIEro KOHTPOJS U IPOMEXYTOUHOMN

NPOMEINCYMOUHAS aTTecTallud  CTYACHTOB,  OCHALIEHHas  KOMIIbIOTEPHOMH

ammecmayus TEXHUKOM ¢ BO3MOXKHOCTBIO MOJIKJIFOUEHUs K ceTH “MHTepHeT”,
C COOTBETCTBYIOIIUM MPOTrPAMMHBIM O0OECIIEUEHUEM B PEKUME
HNOJKJIIOYEHUS! K TEPMUHAIBHOMY CEpBEpy, C MpOrpammoit
HKPAHHOTO YBEJIMYEHHUS U O00ECHeYeHHBIH JOCTYIOM B
ANIEKTPOHHYI0  HH(POPMAIMOHHO-00Pa30BaATEIBHYIO  CPEAY
yuupepcutera. 114, 212, 230 xopmn. C.

CamocmosamenvHas Kabuner s caMocTOSTENbHONW pa®OThI, OCHAICHHBIN

paboma KOMIIbIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOIKIIOUEHHS K

cetu «/HTEpHET», NPOrpaMMOM HKPAHHOTO YBEIHWYEHUA U
00€CIEeUYeHHbIN JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
obOpasoBarenbHylo cpenry yausepcurera. 208 xopm. C.




