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1 Heau u 3212494 M3y4YeHUs1 TUCHMILINHBI (MOIYJIs1).

1.1 Ileab ocBOEeHUN TUCHUILIUHDI.

dopMHUpOBaHUE y CTYJCHTOB KOMIIETCHIIMH B 00JaCTH MHCTPYMEHTAIBLHOTO (aJITOpHT-
MHUYECKOr0, TEXHHYECKOT0 U MPOrpaMMHOro) obecredeHus HHGOPMAIMOHHO-YIPABISIOIINX
CHUCTEM, T.€. CIOCO0ax W METOJax aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS, OTJIAJIKH, TPOU3BOJI-
CTBA U 9KCIUTyaTalluyu HHGOPMAIIMOHHO-YIPABIISIIONINX CUCTEM B Pa3IMYHbIX 00IaCTsIX.

1.2 3agaun AUCHHUILINHEL,

a) U3YYCHHE OCHOBHBIX MHCTPYMEHTAJIBHBIX CPEACTB MH()OPMAIIMOHHBIX CUCTEM, CIIOCO-
OOB OIMCaHMsI, TPUHITUIIOB M METOJOB IMOCTPOCHHSA U (DYHKIIMOHMPOBAHUS WH(DOPMAIMOHHBIX
CHUCTEM;

0) paccMoTpeHHEe 00JIaCTH TPUMEHEHHS W TEHICHIMHA pPa3BUTHUS HHCTPYMEHTAJIbHBIX
cpeacTB MHGOPMAITUOHHBIX CUCTEM;

B) TMOJy4YEHUE MPAKTUYECKUX HABBHIKOB OMHCAHUA WH(OPMALMOHHBIX MPOILIECCOB U CH-
CTeM, IPUMEHEHHUE MTPUHIIMIIOB ¥ METOJIOB TOCTPOCHUS MH(POPMAITMOHHBIX CHCTEM IPU UX TPO-
€KTHPOBaHHH.

1.3 MecTo AucHuNIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

JuctuiumHa «/HCTpyMEHTalIbHBIE CPECTBa MH(POPMAIMOHHBIX CUCTEM» OTHOCHUTCS K
BapuatuBHOU yactu broka 1 "/luciunnunel (Moaynu)" y4eOHOTO MiaHa.

Jliis ocBOeHMsI IUCUUILINHDBL «HCTpyMeHTaIbHbIE CpecTBa UHPOPMALIMOHHBIX CUCTEM
CTYJEHTBI TOJDKHBI 0071a1aTh 6a30BBIMU 3HAHUSIMU U YMEHUSMHU O AUCHUILTHHAM «Maremaru-
YEeCKH aHaIn3», «AHAJUTHYECKasi TEOMETPHs U JIMHEHHast anreOpa», «Teopust BeposTHOCTEH U
MaTeMaTtuyeckas cratuctuka», «MuHdopmarukay, «ApxuTekTypa WH(OOPMALMOHHBIX CHUCTEM,
«HpopmanimoHHBIE TEXHOIOTUNY, «Teopust HH(HOPMAIIMOHHBIX IPOIIECCOB U CHCTEMY.

[TonydeHnHble B paMKax TUCHUILIUHBI «HCTpyMeHTaIbHbIE cpeicTBa MHGOPMAIIMOHHBIX
CUCTEM» 3HaHUS MHCTPYMEHTAJBHBIX CPEJCTB M NMPUOOPETEHHbIE HABBIKK IOCTPOEHHUS COBpE-
MEHHBIX MH()OPMAIIMOHHBIX CHCTEM HAMIyT MPAaKTHYECKOE MPUMEHEHHUE MPHU U3YyYCHHH TaKuX
JUCIUIUINH Kak «IHQOKOMMYHHUKAIlMOHHBIE CUCTEMBI U ceTn», «KopropaTtuBHble HHpOpMaIIu-
OHHBIE cucTeMbI», «[IpoekTrpoBanue nHPOpPMAIMOHHBIX cucTeMy, «HTepdetickl nudopmanm-

OHHBIX cUCTEM», «MOACINPOBAaHKE MTPOIIECCOB U CUCTEMY, « T €opust IPUHATHUS PEIICHUI.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHUSs MO JMCHMILIMHE (MO1YJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHON NMPOrPaMMBbI.

No WNupnexc Conepxanuie koM- | B pesynbraTte nuzydeHus: yueOHON IUCIUILIMHBI 00Y-
. | KOMIETEH- | TIETCHIHH (nm eé YAIOIUECs] JOIKHBI
o 005078 YaCTH) 3HATh YMETh BJIaJE€Th
1. OIIK-3 CIIOCOOHOCTBIO METO/IBI pelle- YUTATh U BbI- HaBBIKAMM Ca-
IIPUMEHSTHh OCHOB- | HHS MH)KEHEpP- | IOJHAThH YepPTe- | MOCTOSATEIbHON
HbIE MTPUEMBI U 3a- HO- KH; TIPUMEHSATh paboThI Ha
KOHBI CO3JJaHus U reoMeTpuye- I'ocynapcTBeH- | KOMIBIOTEPE U

YTEHUS YePTEKEN U
JOKYMEHTALUU 10
arnmapaTHbIM U

CKHX 3a/1a4 B
CUCTEMAx aBTO-
MaTH3UPOBaH-

HBIC CTaH)IapTBI
ECK]I, HeoOxo-
JIIAMBIE JJIS pa3-

B KOMITBIOTEP-
HBIX CETIX;
OBITH CITOCO0-

IIPOrPaMMHBIM HOT'O IIPOEKTH- paboTku u HBIM K KOMIIbIO-
KOMIIOHEHTaM MH- | pOBaHUs; Ipa- odopmiieHus TEPHOMY MOJE-
(opMaIMOHHBIX BUJIA BBINIOJIHE- | KOHCTPYKTOP- JIMPOBAHUIO
CHUCTEM HUS YepTexen CKO- YCTPOMCTB, CH-
neraneii, coo- TEXHOJIOTMYe- CTEM U

POYHBIX €OU-

CKOM JIOKYMEH-

IMPpONECCOB C




Nunekc

ConepxaHue KOM-

B pesynbprare uzydeHus: yueOHON NUCIUIUIMHBI 00Y-

an(_; KOMIIETEH- | MEeTeHUUH (Uiu eé YJaromyecs JOJKHbBI
o 005078 YaCTH) 3HATH YMeTh BJIaJleTh
HUL, TallUK, UCIIOJIb- | HCIIOJIb30BAHU-
IIEKTPUUYECKUX 30BaTh MOJIY- €M YHMBep-
cXeM (CTpyK- YEHHbIE 3HAHUS CaJIbHBIX
TYpPHBIX, QYHK- | U HaBBIKU IIPU [IaKeTOB MPHU-
LIUOHAJIbHBIX, CO3IaHMHU JJIEK- | KIJIAJHBIX KOM-
INPUHIUINATIL- | TPOHHBIX MOJE- IbIOTEPHBIX
HBIX, MOHTaX- Jeil cxeM U Iporpamm
HBIX) C Y4ETOM YCTPOICTB Ha
COBPEMEHHBIX | IE€PCOHAIBLHOM
MHUPOBBIX CTaH- KOMIIBIOTEPE,
JapTOB OCYILIECTBIATh
CXEMOTEXHHUYE-
CKO€ IPOEKTH-
poBaHue pa3pa-
OaTbIBaEMBIX
panuonpuem-
HBIX Y3JIOB U
YCTPOMCTB
2. OIIK-5 CIIOCOOHOCTBIO UC- | METOJBI IOUCKA | MPUMEHSTh ME- | HaBbIKAMU KpH-
[10JIb30BaTh COBpe- | HHpOpMaUu TOJIbl IOUCKA | THUYECKOIro aHa-
MEHHBIE KOMIIbIO- JUTSl pelIeHUs UHpOpMaLIUN JM3a HalieH-
TEpHBIE TEXHOJIO- IIOCTaBJIIEHHOW | M KPUTUYECKOTo | HOM uHpopMa-
I'MH T10MCKa UH- 3a/1a4M, KpUTH- aHaJn3a IUU U 000CHO-
bopmauuu ans YEeCKOI'o aHaIM- | HaWJACHHOW MH- | BaHMS MPHUHSA-
pellIeHus OCTaB- | 3a 3TOH UHPOp- dbopmaruu u TBIX UJIEU U
JICHHOW 3aJa4H, Maluu u oboc- 000CHOBaHUs MOJIXOJI0B K
KPUTHUYECKOIO aHa- | HOBAHUS NPUHS- | IPUHATHIX UAeH PEILIECHUIO
au3a 3Toi uHpOop- TBIX UAEH U Y TIOJXOJ0B K
Maluu 1 000CHO- | MOJAXOJIOB K pe- PEILIECHUIO
BaHUS MPUHSITHIX IEHHIO
HIEeN U ITOAX0H0B K
PELIECHUIO
3. [1K-12 CIIOCOOHOCTBIO IPUHLIMIIBL, 0a- | HPUMEHSTH CO- METOJaMH U
pa3pabaTbIBaTh 30BbIE KOHIIETI- BPEMEHHBIE CpeacTBaMu
CpEeJICTBA peain3a- | UK TEXHOJIOTUMN TE€XHOJIOTHH MIpe/ICTaBICHUS
UK nHpopMalM- | HPOrpaMMHUpPO- IIPOEKTUPOBAa- | JaHHBIX U 3Ha-
OHHBIX TEXHOJIOTHI1 | BaHUS, OCHOB- | HHUS IPOrpPaMM- HUH 0 Ipen-
(Meronuueckue, HBIE JTalbl U HBIX CPEJICTB, METHOI1 061a-
MH(OPMaLIMOHHBIE, | TMPUHIHUIBI CO- HCII0JIb30BaTh CTH, S3bIKAMH
MaTeMaTHYECKHE, 3/1aHus Ipo- ApPXUTEKTYpPHBIE | IPOLEAYPHOIO
AITOPUTMHUYECKHE, IrPaMMHOTO U JAETaInu3upo- 1 00BEKTHO-
TEXHUUYECKUE U MIPOJYKTa, pa3- | BaHHBIC pellle- | OPUEHTHUPOBAH-
IIPOrpaMMHBIE) JUYME MEXIY | HUS IpU IPOeK- | HOro Imporpam-
cneuruKanueil | THpOBaHUU TPO- MHUPOBaHUs
U peanuzanuen TPaMMHBIX
CPEICTB
4, [K-17 CITOCOOHOCTBIO HC- | OCHOBHBIE JIO- OCYILIECTBJISATh HaBBIKAMH JIO-
I10JIb30BATh TEXHO- | TMYECKHE METO- | METOJ0JIOrHYe- THKO-
JIOTUU pa3pabOTKU | Jbl M IPUEMBI | CKOE 000CHOBa- | METOJO0JIOTHYe-




No WNHunekc Conepxanne kKoM- | B pesysnbTare nuzydeHus yueOHOM JUCIUILIUHBL 00Y-
LI KOMIICTCH- IIETCHOUHN (I/IJ'II/I eé qaroumuecsa AOJIKHbBI
02078 YaCTH) 3HATh yMeTh BJIA/IETh
00BEKTOB Ipodec- | HAYYHOTO HC- HUE HAyYHOTO CKOT'0 aHaJIn3a
CHOHAJIBHOM Jiesi- CJIeJIOBaHUS, UCCIICIOBAHMS, HAYYHOTO HC-
TCIbHOCTU B 06Ha- METOAOJIOTHUYC- MNPUMCHATH CO- CJIeAOBaHUA U
CTSIX: MAIIUHO- CKHE TEOPUU U | BPEMCHHBIC M€- | €ro pe3yJbTa-
CTPOCHUC, HpI/I60- MPHUHOUIIBI CO- TOAbI HAYYHBIX TOB, MECTOJaMU
pPOCTpOCHHUE, TEX- BpPEMEHHOU UCCIICIOBAaHHIA HAYYHOT'O T10-
HUKa, 00pa3oBa- HayKHU st hopmupo- MCKa U UHTEII-
HUE, ME/IUIIHA, BaHUS CYXKJIe- JEKTYAJILHOTO

aJIMHHHUCTPATHBHOC
yIpaBJeHHE,
IOPUCTIPYICHIIUSA,
Ou3Hec, mpeanpu-
HUMAaTEIIbCTBO,
KOMMEpIIHs, Me-
HEJHKMEHT, 0aH-
KOBCKHE CHUCTEMBI,
6€301acHOCTh MH-
(hopmaImoOHHBIX
CUCTEM, yIpaBJie-
HUE TEeXHOJIOTHYe-
CKHMH TIpoIecca-
MH, MEXaHUKa,
TeXHUYecKas Ppu-
3HKa, SHEPreTUKa,
sIepHAsl SHEPTeTH-
Ka, CUJIOBasl DJIEK-
TPOHUKA, METAJI-
Typrusi, CTpOU-
TEJBCTBO, TPAHC-
MOPT, JKEJEe3HO/10-
POKHBIN TpaHC-
TOPT, CBSI3b, TEJIE-
KOMMYHHKAIIHH,
yIipaBiieHue HH(O-
KOMMYHHKAITUSIMH,
MOYTOBAS CBS3b,
XUMHUYECKasl Po-
MBINIJIEHHOCTH,
CENbCKOE XO351M-
CTBO, TEKCTUJIbHAS
Y JIeTKasl TPOMBIIII-
JICHHOCTb, THIIIe-
Bast IPOMBIIIIICH-
HOCTb, MEAUIIHH-
CKHE 1 OMOTEXHO-
JIOTUH, TOPHOE Jie-
JI0, oOecreucHue
0€30IMMacHOCTH MO/-
3EMHBIX TTPEIPHSI-

HUH U BBIBOJOB aHaJIM3a Hay4-
o npobiemam | Hou nHpopma-

nH(pOPMAIHOH- LMY U3 3apy-
HBIX TEXHOJIO- | OEXHBIX U OTe-
THI U CUCTEM; YECTBCHHBIX
OCYILIECTBISTh HUCTOYHUKOB
MaTeMaThye- MIPY PEIICHUN
CKYIO TIOCTa- HOBBIX 33/a4;
HOBKY HCCIITy- | MaTeMaTH4e-
€MBIX 3aJ1a4, CKUM anmnapa-
MPUMECHSITH all- | TOM JUIsI pellie-
napar HelpoH- | Hus crieuudu-
HBIX CETeH B 00- | YeCKHX 3a7a4 B
nactu uHdop- o0JacTu uH-
MaIMOHHBIX (hopMaImOHHBIX
TEXHOJIOTHt CUCTEM U TeX-
HOJIOTHIA




WNHunekc Conepxanne kKoM- | B pesysnbTare nuzydeHus yueOHOM JUCIUILIUHBL 00Y-
KOMIICTCH- IIETCHOUHN (I/IJII/I eé qaroumuecsa AOJIKHbBI

II.II.
oO1H ‘IaCTI/I) 3HAThb YMETH BJAACTh

THI U TIPOU3-
BOJICTB, T'€0JIOTHS,
HedTerazoBas OT-
paciib, Teoie3us 1
KapTorpadusi, reo-
nH(pOpMaLIMOHHBIE
CHCTEMEI, JIECHOM
KOMILJIEKC, XUMU-

KO-JIECHOU KOM-
IJIEKC, 9KOJIOTHS,
cdepa cepBuca,
CUCTEMbI MacCOBOI
nH(pOpMALINH, JTH-
3aiH, MEIHAUHY-
CTpHS, a TAKKE
MPEIPUITHS pa3-
JIMYHOTO NPOoPuUILs
U BCE BUJIBI JIes-
TEIHHOCTH B yCJIO-
BUSIX IKOHOMHUKH
MH(OPMaLIMOHHOTO
oOrrecTBa

2. CTpyKTYypa M coaep:KaHue THUCHUIIINHBI.

2.1 PacnipeaesieHne TPyA0EMKOCTH JUCHHUILIMHBI 110 BHAaM padoT.

O6mas Tpyno€MKOCTh TUCIUIUIMHBI COCTaBiseT 2 3ad.el. (72 Jaca), UX pacmpeesieHre
10 BUJaM pabOT MPEICTABICHO B TaOJIHIIe

Bun yuebHoit paboThl Bcero CemecTtpbl
4acoB (dacel)
5
KonrakTHasi paboTa, B TOM 4HcJjIe: 40,2 40,2
AyauTopHbIe 3aHATHSA (BCEro):
3aHsATHS JEKIIMOHHOTO TUTIA 18 18 - - -
JlaGopaTopHble 3aHATHS 18 18 - - -

3aHATHUSI CEMUHAPCKOTO TUMA (CEMUHAPBI, IPaKTHYe-
CKHE 3aHSTHS)

HNuas koHTaKkTHas padora:

KonTpons camocrositenpaoi padotsl (KCP) 4 4

ITpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTejibHasi pa6oTa, B TOM YHcIe: 31,8 31,8

[TpopaboTka yueOHOro (TeOpeTHUECKOro) MaTepuaia 18 18 ) ) )
[ToaroToBka K TEKyIIeMy KOHTPOJIIO 13,8 13,8 } } )
KonTpoJn:

[TonroroBka K SK3aMeHY

Oo6masi Tpya10eMKOCTh qac. 72 72 - - -

B TOM YHCJI€e KOHTAKTHAA 40,2 40,2




padora

3a4. ¢

2.2 CTpyKTypa M CUMILIMHbI:

Pacnipenenenue BuoB yueOHOM pabOTHI M MIX TPYIOEMKOCTH IO pa3jiesiaM JUCIUTIINHBI.

Pa3nensl AUCUMIIIMHBL, U3yYaeMBbIE B 5 CEMECTpE

KonnuectBo yacoB
Ne HanmenoBanue pa3znenos AymuTOpHas BreayuTopras
Bcero pabota
JI JIP CpPC
1 2 3 4 5 6
1 Tema 1. Benenue B cUCTEMHBIN 5 2 0 3
aHajm3
Tema 2. Onucanue MaTeMaTHuye-
2.  |cKHX MOJEIel MoCpeaCcTBOM 7 2 2 3
CTPYKTYPHBIX CXEM
Tema 3. MATLAB + Simulink, kax
WHTErPUPOBAaHHAA UHCTPYMEH-
TaJbHas Cpeia ArOPUTMUYECKOTO,
3. |TEXHHYECKOro W MPOrpaMMHOTO 16 4 6 6
obecrieueHrs aHAIN3a U CHHTE3a
UH(}OPMAaLIMOHHO-YTIPABISIOIINX
CHCTEM
Tema 4. Unentudukanus marema-
4 |THUecKHX MOﬂeﬂeﬁ_ C MCTIONL30BA- 13 4 4 5
auem System Identification
Toolbox (MATLAB)
Tewma 5. MHCTpyMeHTaIbHBIE CpE-
5 [|°TBa HEHPOCETEBBIX TEXHOJIOTHI 9 5 2 5
Neural Networks Toolbox
(MATLAB)
6. Tewma 6. Cpevz[a aHAJIUTHYECKUX 0.8 2 2 5.8
BeruncieHuit Maple
Tema 7. MynbTUMEIUNHBIE BbI-
7 yucnuTenbHbie cpeabl Wolfram 8 9 5 4
" |Research: Mathematica u Wolfram
Alpha
Hmoeo no oucyuniune: 67,8 18 18 31,8
2.3 Coneprxanue pa3aeaoB AUCHUNIHHBI:
2.3.1 3aHsATHS JIEKIIMOHHOTO THIIA.
®dopma Te-
No Hamvenosarue Conepxanue pazaena KYILIETO
pazaena
KOHTPOJIA
1 2 3 4
1. Tema 1. Beengenue B cu- OCHOBHBIE MOHATUSA U OMNPEACIICHUSI CUCTEM- K
CTEMHBIN aHaIU3 HOTO aHalu3a (HeompesenseMble TpeaMETHBIE Tie-
PEMEHHBIE «BXO» U «BBIXOJ», IOHATHE «CUCTEMAY,
MaTeMaTH4YeCcKast MOJIEIb CUCTEMBI).




Knaccudukanust cucrem (B 3aBUCHMOCTH OT
TUTIA YPAaBHEHHI, OMMCHIBAIOIINX MAaTEMATHUECKYIO
MOJIEITb; 10 TUIY KOA(PQUIMEHTOB ypaBHEHUH Ma-
TEMaTUYEeCKOH MOJIENH; 1O BPEMEHH; IO BO3JCH-
CTBHIO OKpYJKAlOIICH CpeIbl; 1O YHCIY BXOJOB H
BBIXOJ/IOB; TIO THITY CBSI3U MEXKIY BXOJOM U BBIXO-
JIOM).

Tema 2. Onucanue Marte-
MaTUYECKHUX Monenei
MOCPEJICTBOM CTPYKTYp-
HBIX CXEM

OcHoBHble noHATHS U onpexaenenus. [locie-
JIOBaTeNbHOE COeMHEHUE 3BeHbeB. [lapamnenbHoe
COEIMHEHHUE 3BEHbEB. BCTpeuHO-NapaiiebHOE CO-
€IMHEHHE 3BEHBEB WIIU COEIMHEHHE C O0OpaTHOM
CBS3bI0.

Matematuueckass HMHTEpHpeTanus
IpeoOpa3oBaHusl CTPYKTYPHBIX CXEM.

PaBUI

Tema 3. MATLAB +
Simulink, xak uaTerpU-
pOBaHHAsi HHCTPYMEH-
TaJIbHAS Cpe/ia alITOPUT-

MHYECKOT'0, TEXHUYECKO-

T'0 ¥ MPOTPaMMHOTO
o0ecrieueHHs aHAIN3a U
CHHTE3a NH(POPMAIIMOH-
HO-YTIPABIISIOMINX CH-

OcHOBHBIE OMNEPATOPHl BCTPOCHHOTO SI3bIKA
MATLAB (MaTpuuHble onepaTtopbl, JEHCTBUS HaJ
MHOTOYJICHaMH, JAeWcTBUS Haa GyHKIusMHU, 2D- u
3D-rpaduka).

[Ipumepsl ucnosb3zoBanusi MATLAB nns
YUCJIEHHOr0 PELIeHUs 3a/1a4y aHainu3a “Hpopmanu-
OHHO-YIPABJISIIOMIUX CHUCTeM (TylI0OKC CHMBOIIb-
HBIX BBIYHMCIICHUH, TYJIOOKC YMCIEHHOTO WHTETPHU-
poBanust quddepeHInaTbHbIX YPaBHEHUH, TYI00KC

CTEM aHaJIM3a JIMHEWHBIX CHCTEM, MaTeMaTH4YE€CKOE MO-
JIENUpPOBaHHE CTPYKTYpHBIX CXeM B  cpele

Simulink).
Tema 4. Unentudukanus [TapameTpuueckas ¥  HemapaMmeTpHuecKas

MaTEMAaTHYCCKUX MOJC-
JIeH ¢ UCIIOJIb30BaHUEM
System Identification
Toolbox (MATLAB)

UACHTH(DHUKAITNS CHCTEM C OJHUM M HECKOJIBKUMU
BXOJIaMH (BBIXOJ/IAMH ).

CrenranbpHBIe CpeACTBa U UACHTU(DHUKAIIH
TUHAMHYECKHX OOBEKTOB MEPBOr0, BTOPOTO U Tpe-
THETO TOPSIKA.

OYHKIMKU CTIPAaBKH MO TECTOBBIM JAaHHBIM H
UACHTH(DUIIMPOBAHHBIM MO/IEIISIM.

[IpenBaputensHas 00paboOTKa JaHHBIX BO
BPEMEHHON M 4acCTOTHOW 00JIaCTH, BKJIOYAsl (HIIb-
Tpaluio, yJaJleHue TPEHJO0B U CMEIEHUH, ynane-
HUE IIIyMa W BOCCTAHOBJICHHUE JTAHHBIX.

CpenctBa s UACHTHPHUKAIUU 3aJEPKEK U
00paTHBIX CBSI3EH.

Creruaneaeiii 0ok gt Simulink, mo3BoJs-
IONMUH BKJIIOYATh TOJYYEHHYIO MPH HJICHTH(PUKA-
IIUU MOJIENb B IPYTHE CUCTEMBI.

Tema 5. UHCTpyMeEHTaIb-
HBIE CPEICTBA HEUpoOCe-
TeBBIX TexHonoruii Neu-

ral Networks Toolbox
(MATLAB)

I'padmueckuit uaTepdeiic monp3oBarens s
MOIIIAroBOT0 CO3/aHUsA, 00yUYEeHUSI U UMUTAIIMOHHO-
ro MOJEIMPOBAHMS HEMPOHHBIX cered. [lognepxka
HanOoJiee PacIpOCTPAHEHHBIX YIPABIISIEMBIX U He-
YIPABISIEMBIX CETEBBIX CTPYKTYp. llomHbIN mepe-
YeHb O0YYaloUMX M TeCTUPYHOIUX (QyHKIMHA. J(u-
HaMHUYECKHE aJITOPUTMbl OOy4YeHHsS ceTell, BKIIIO-
YaloINe BPEMEHHYIO 3a/I€pP)KKy, HEIUHEHHYIO aB-
toperpeccuto (NARX), nemasie u HacTpanBaembIe




JTMHAMUYECKHE CTPYKTYPHI.

broku Simulink mist co3maHust HEWPOHHBIX
ceTeld M pa3BUTHIX OJIOKOB JUISI CUCTEM KOHTPOJIS.
ABTtomarnueckas renepamus OsokoB Simulink u3
00BEKTOB HEHPOHHOU ceTu. MoaynbHOE TpPEeICTaB-
JICHUE CETH, IMO3BOJISIONICE CO3/IaBaTh HEOTPaHH-
YEHHOE KOJIMYECTBO BXOJHBIX CJIOEB U OOBEIMHCH-
HBIX CeTell, a Takke rpad)uueckoe Mpe/CTaBICHUE
APXUTEKTYPHI CETH.

OyHKIMHM TpeABapUTEIBHON U 1MOCTOOpadoT-
ki ¥ Onoku Simulink mas ymydineHus mporiecca
O0y4eHUS] M OLECHKH IPOM3BOJUTEIILHOCTH CETH.
Busyanuzanus Tomonoruu M mporecca o0ydeHHsI
HEHPOHHOMU CETH.

Tema 6. Cpena ananuTu-
4eCKUX BhIuncieHuin Ma-

ple

Hasnauenune u npumenenue Maple. Beictpsrii
crapT. CTpykTypa OOBEKTOB (UKClia U KOHCTAHTHI,
CTPOKHU U UMEHA, MOCJIEeI0BATEIbHOCTh BHIPAYKEHUH,
HAOOpPBl W CIIMCKH, ONEPaTOpPhl MPUCBAUBAHUS U
ypaBHeHwus, GyHKIMH, onepatopsl Maple: oneparop
KOMITO3HIIMU U HEUTPAJIBHBIN OrepaTop).

Komanger Maple/ T'paduku u aHuManus.
[MporenypHoe mporpammupoBanue B cpeae Maple/
[IporpaMMupoBaHue CBOWMCTB M MpPaBHII BBIYHCIIE-
HUSL QYHKIIUH U OTIepaToOpOB.

Tema 7. MynbTumMe nui-
HBIC BBIYNCIINTCIIBHBIC
cpeast Wolfram
Research: Mathematica u
Wolfram Alpha

CpaBHUTENIBHBIN aHAIN3 BO3MOXXHOCTEH BbI-
yucnutenbHbix cpen MATLAB, Maple u Wolfram
Research.

2.3.2 3aHATHA CEMHHAPCKOI0 THIA.

He npeagycMmoTrpensl

2.3.3 JlaGopaTopHbIe 3aHATHS.

®dopMma TeKy-
Ne Hamvenonane HaunmeHoBaHMe 1a00paTOPHBIX padboOT IIEro
paszena
KOHTPOJISI
1 2 3 4
1 Tema 2 WucrpymenTanbhbie cpeacTBa Simulink u System JIP
Control Toolbox
2 Tewma 3 HNHcTpyMeHTaIbHBIE CPEICTBA AHAJIN3A M BU3YyaIU3a- JIP
LIMU JTaHHBIX, MOJEIIMPOBAHUS U IPOEKTUPOBAHHUS
CHCTEM Pa3IUYHON MPUPOJIbI, ABTOMATHYECKOTO MPO-
IrpaMMHPOBAHUS U TECTUPOBAHUS OOBEKTOB pa3INy-
HOMW IIPUPOJBI
3 Tema 4 Wnentudukaiys B IpoCTpaHCTBE COCTOSHUI, mepe- JIP
JATOYHBIX M YACTOTHBIX MEePeIaTOYHBIX (PYHKIIHM,
KOPPEJSILMOHHBIX MOJIENeN
4 Tema 5 W3yueHne TUITOBBIX HEUPOCETEBBIX MapaaurM JIP




5 Tema 6 CpasuurenbHblil ananmus Symbolic Math Toolbox JIP
(MATLAB) u Maple
6 Tema 7 CpaBHUTEIIBHBIN aHATIU3 BO3MOXKHOCTEW BBIYUCIIH- JIP
tenpHbIX cper MATLAB, Maple u Wolfram Re-
search

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IIPOEKTOB)
He npenycmorpensl

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl

00y4aoIMUXCH M0 JUCHUILIMHE (MOTYJII0)

[lepeuenpb yueOHO-METOMUECKOTO 00ECTIEUeHUS TUCITUTINHBI
Ne Bun CPC I10 BBIIIOJIHEHUIO CaMOCTOSITENIbHOM paObOThI
1 2 3
1 |IIpopaGotka yueOHOro  |MeTonu4ecKkue yKa3aHHs MO OPraHU3AlUHN ayJTUTOPHON M CamMo-
(TEOPETHYECKOr0) MaTe-  |cToATENbHOM paboT, yrBepxKAeHHbIE Kadeapoil TeopeTH4ecKon
praia (U3MKKM U KOMIIBIOTEPHBIX TEXHOJIOTHUi, IpoToKoI Ne 9 oT «14»
mapta 2017r
2 |[loaroroBka k Tekyiemy|MeTtoanueckue peKOMEHIAMKU AJis TOATOTOBKH K IpakKTH4e-
KOHTPOJIIO CKUM, CEMMHAPCKUM M JAOOPATOPHBIM 3aHATHSM, YTBEPXKICH-
Hble Kadenpoit TeopeTuyeckol (GU3MKU M KOMIBIOTEPHBIX TEX-
HoJlorui, npotokoa Ne 9 ot «14» mapta 2017r.

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroImuXcs U3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSMHU 3710poBbsi (OB3) mpenocrasnsatoTcs
B (hopMax, aJaiTUPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBbS U BOCIIPUITHS HH(POpMALIUU:

Jist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoOM (opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTa:
— B ieyaTHoOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH.
B pamkax aucuumnunel «HCTpyMeHTalbHbIE CpeACcTBa HH(OPMALIMOHHBIX CUCTEM» pe-

AIIN3YHOTCA KaK TPAAUIIUOHHBIC, TAK U HUHTCPAKTUBHBIC 06pa3OBaTeJ'IBHBIC TCXHOJIOTHH.

I/ICHOJ’IB?,yeMI)Ie HHTCPAKTUBHLBIC 06pazoBaTem>Hme TEXHOJIOTHHU IO CEMCCTpaM M BUIAaM

3aHATUHI IMPEACTaBJICHLI B Ta6J'II/II_Ie.

Bun samsris Hcnonp3yeMble MHTEpAaKTUBHBIE KonnuectBo
Cemectp | (J1, I13, C, JIP, M P
o0Opa3oBaTeNnbHbIE TEXHOJIOTUU 4acoB
KCP)
JI «CTyJIEHT B POJIH MIPEIOIABATEIIS 1
OuHas JI «PaboTa B MaJIbIX rpymnmax» 1




dbopma

JIP «MO03TOoBOH ITYpM» 1
JIP «TBopueckoe 3aganue» 1
KCP «Kputnieckoe MbIIIJICHUEY 1
KCP «MeToJ IPOEKTOB 1
HUmoeo: 6

HJ’I?I JUI ¢ OrpaHMYC€HHBIMH BO3MOXHOCTSAMH 3O0POBbA NPEAYCMOTPEHA OpraHuU3aluAa
KOHCYHBT&HI/Iﬁ C UCIIOJIb30BaAHHEM 3JICKTpOHHOfI IIOYTHI.

4. OueHo4YHbIe CPeaCTBA 1JIfl TEKYIEero KOHTPOJIsl yCIeBAeMOCTH U NMPOMEKYTOYHOM
aTTeCTAINH.

4.1 ®oHa OLIEHOYHBIX CPEICTB /IS MPOBEIEHHS TEKYIIEero KOHTPOJIS.

[To mucturuimae «MHCTpyMEHTAlIbHBIC CPEICTBA HH()OPMAIIMOHHBIX CHCTEM) JIJIsl OUHOU
(dbopMbI 00YUICHHSI TPETYCMOTPEHBI CIIEYIOMIHE (DOPMBI TEKYIIETO KOHTPOJIS:

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

0) BeIMIOTHEHME TabopaTopHbIX padoT (JIP) mo Temam 2, 3, 4, 5, 6, 7.

Hepeqeﬂb BOITPOCOB JISI ITIPOBECICHUA KOJJIOKBUYMA

Tema 1. IlepeueHb BOIIPOCOB:

1)
2)
3)
4)

Heonpeﬂem[eMme MpECAMETHBIC ICPEMCHHBIC «BXOI» U «BBIXOI».

IlonsTHe «cucreMa.

MaremaTudeckas MOACIb CUCTEMBI.

KJ'IaCCI/I(bI/IKaI_[I/IH CHUCTEM B 3aBHCHMOCTH OT THIIA ypaBHCHI/Iﬁ, OIIMCBIBAIOIIMX MATC-

MaTUYCCKYIO MOJCIIb.

5)
JCIIN.

6)

7)

8)

9)

Knaccudukanus cucrem no Tumy kKo3hUIMEHTOB ypaBHEHUN MaTeMaTHYECKOi Mo-

Knaccugukanus cuctem 1o BpeMeHHU.

Knaccudukanus cuctem 1o Bo3A€HCTBUIO OKPYXKAIOLIEH cpebl.
Knaccugukaius cuctem 1o 4uciay BXOAO0B U BBIXO/I0B.
Knaccmbnxauml CHUCTCM I10 TUITY CBA3H MCKIAY BXOJ0M U BBIXOJ0M.

Tewma 2. [Iepeuenb BOpocoB:

1)
2)
3)
4)
5)

OCHOBHBIE TIOHSITHS M OTIPEICIICHUSI.

[TocnenoBarebHOE COETNHEHNE 3BCHBEB.

[NapamiensHOE COeTMHEHUE 3BEHBEB.

Bcerpeuyno-niapasienbHOE COSIMHEHNE 3BEHBEB HIIH COSTMHEHNE C 00PAaTHOM CBSI3BIO.
Maremartnueckas HHTEpITpeTanus MpaBui MPeoOpa30BaHUs CTPYKTYPHBIX CXEM.

Tema 3. [lepedueHb BOpoOCOB:

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

Matpuunsie onepatopel MATLAB.

JetictBusa Haa mHorouwieHaMu MATLAB.

HeitcrBus van pynkusimu MATLAB.

2D- rpa¢puka MATLAB.

3D-rpajpuxa MATLAB.

TynOoKC CUMBOJIBHBIX BHIYUCIICHUH.

TynOokc yrcieHHOro UHTErpupoBaHus TuddepeHIMaTbHBIX YpaBHEHH.
TynOokc aHanu3a TMHEHHBIX CUCTEM.

MaremaTtrueckoe MOJICIMPOBAHNE CTPYKTYPHBIX cXeM B cpeae Simulink.

Tewma 4. Ilepeuenp BopocoB:

1)

HapaMCTpI/I‘-ICCKaSI U HCIIapaMCTpHUICCKad I/II[eHTI/I(bI/IKaLII/ISI CUCTEM C OOJHHMM H HC-

CKOJIbKUMH BXOJaMH (BbIXO/1aMH).




2) CrhenuajibHble CPEACTBA [UIS WACHTH(PHUKAIMUA JUHAMHUYECKUX OOBEKTOB IEPBOTO,
BTOPOTO M TPETHETO MOPSIIKA.

3) ®OyHKIUU CIIPABKH 1O TECTOBBIM JAHHBIM U UIACHTU(DHUIIMPOBAHHBIM MOICIISIM.

4) TlpenBapurenbHas 00paOdOTKa JaHHBIX BO BPEMCHHON M 4aCTOTHOW 00J1aCTH, BKITO-
qasi puIbTpanuio, yiaaeHue TPEHI0B U CMEIIIEHUH, YIalleHUe yMa U BOCCTAHOBIICHUE JTAHHBIX.

5) Cpencrsa Wit HACHTH(DUKAIIUMH 3aICPHKEK B OOPATHBIX CBSI3CH.

6) Cneumanpnbiit 6ok mast Simulink, mo3BossrOImME BKITIOYATh TONYYCHHYIO TIPH
UACHTH()HUKAIIMK MOJICIb B APYTHUE CUCTEMBI.

Tema 5. IlepeueHb BOIIPOCOB:

1) TI'paduueckuii nHTEpPEUC MONB30BATENS Ul MOLIATOBOTO CO3JaHHs, OOYYCHUS H
UMHTAIIMOHHOTO MOJICTIMPOBAHUS HEHPOHHBIX CETEH.

2) Tlognmepkka Hanbojee PacHpPOCTPAHCHHBIX YIPABISCMBIX W HEYIPABISIEMBIX CETe-
BBIX CTPYKTYP.

3) TlonHbIli epeYeHb 00YUYAIOIIUX U TECTUPYIOIIMX (PYHKIIHUH.

4) JluHaMHUYeCKHe ajJrOpUTMbI OOYUYECHHUS CETCH, BKIFOUYAIOIINE BPEMEHHYIO 3aJICPXKKY,
HenuHelnyto aBToperpeccuto (NARX), nenHble 1 HacTpauBaeMble JUHAMUYECKHUE CTPYKTYPBHI.

5) baoku Simulink mus co3maHuss HEMPOHHBIX CETEH M Pa3BHTHIX OJIOKOB IS CHCTEM
KOHTPOJISL.

6) ABromMaruueckas renepaius 6;0koB Simulink u3 00beKTOB HEHPOHHOM CETH.

7) MoaynpHOE TPEACTaBICHUE CETH, TIO3BOJISIONIEE CO3/1aBaTh HEOrPAHHUCHHOE KOJIH-
YeCTBO BXOJHBIX CIIOEB U OOBEIUHEHHBIX CETEH, a Takke rpaduyeckoe MpeacTaBIeHHe apXH-
TEKTYPhI CETH.

8) ®yHKIMHU TpeABAPUTENHLHON U MOCTOOpaboTku U Omoku Simulink ms yiaydienus
nporecca 00y4eHHs ¥ OLCHKHU MPOM3BOAUTEILHOCTH CETH.

9) Bwusyanu3zaiys TOMOJOTHH U IPOLecca 00yUeH s HSHPOHHOMN CETH.

Tema 6. [lepeueHb BOpoCOB:

1) Hasnauenue u npumenenre Maple. BricTpbiii cTapT.

2) Ywucna u koncrauTel Maple.

3) Crpoku u umena Maple.

4) TlocnenoBatenbHOCTh BhIpaxkeHuit Maple.

5) Habops! u ciicku Maple.

6) Omneparopsl npucBauBaHus U ypaBHeHus Maple.

7) ®yukuuu Maple.

8) Omneparop KOMIO3HUIIMY U HelTpanbHbI oneparop Maple.

9) Komanner Maple/ I'paduku 1 aHEMAIHS.

10) IIpouenypuoe nporpammupoBanue B cpeae Maple/ IIporpaMmmupoBaHue CBOWCTB U
NpaBUJI BBIYUCIICHHS (QYHKIIUI U OTIepaTopoB.

Tema 7. IlepeueHb BOIIPOCOB:

1) BeruucnurensHas cpena MATLAB.

2) Beruucnurenshas cpena Maple.

3) Beruuciurenshas cpena Wolfram Research.

4) CpasuutensHbiii ananns MATLAB, Maple u Wolfram Research.

OO6pa3siel 3amannii Ha TabopaTopHyto padoty (JIP) mans mpoBeneHust TEKyIero KOHTPOIIst
3HaHWN MO JucHUIUMHe «HCTpyMeHTaIbHbIe CpecTBA MHGOPMAIMOHHBIX CHCTEM» MO TeMaM
2,3,4,5,6,7:

JIP o Teme 2
[TponemMoHCTpUpOBaTh MHCTPYMEHTaNbHBIE cpeacTBa Simulink:



1) WurepakTHBHas rpaduuecKas cpeia s OCTPOCHUS OJIOK-TUarpaMM.

2) Pacmmpsiemast 6MGIHMOTEKA TOTOBBIX OJIOKOB.

3) CpezacrBa NOCTPOCHHSI MHOTOYPOBHEBBIX HEPAPXUUCCKUX MHOTOKOMIIOHEHTHBIX MO-
NEIIEen.

4) CpencTtBo HaBUTAIMK U HACTPOMKH MMapaMeTpoB CIIOKHBIX Mozeneit - Model Explor-
er.

5) Cpencrsa unrerpanuu rotoBbix C/C++, FORTRAN, ADA u MATLAB-anroputmMoB
B MOJI€JIb, B3aUMOJICHCTBUE C BHEIIHUMU IIPOrpaMMaMH U1l MOJEIUPOBaHUS.

6) CoBpemeHHble cpecTBa pemieHus AuddepeHIHaIbHBIX YPaBHEHUH U1 HETIPEphIB-
HBIX, IUCKPETHBIX, IMHEWHBIX U HEIMHEHHBIX OOBEKTOB (B TOM YHUCIIE C TUCTEPE3UCOM H pa3pbl-
BaMH).

7) HVmuTannoHHOE MOAEIMPOBAaHHE HECTAIIMOHAPHBIX CUCTEM C IIOMOLIBIO pelIaTeliei ¢
IIEPEMEHHBIM U NTOCTOSHHBIM LIaroM Wi MeTojoM ympasisemoro u3 MATLAB naketHoro mo-
JEIINPOBAHMSL.

8) UHrepakTHBHAs BU3yaJqH3alusl BBIXOIHBIX CHUTHAJIOB, CPEACTBA HACTPOMKH M 3a/1a-
HUS BXOJHBIX BO3/ICHCTBU.

9) CpezcrBa OTIAIKU M aHATH3a MOJICIICH.

10) Tlomuast unterpamust ¢ MATLAB, Brito4as 4HCIACHHBIE METOJbI, BU3YaTH3AIIUIO,
aHaJIN3 JITaHHBIX U rpaguueckue nHTepdencol.

JIP 1o Teme 3

[IpumenuTs:

1) HWHcTpyMeHTaNbHBIC CPEIICTBA CHCTEMHOTO aHajin3a (puHAHCOBBIX JaHHBIX (Optimi-
zation Toolbox, Statistics Toolbox, Financial Toolbox, Financial Derivatives Toolbox, Econo-
metrics Toolbox, Data feed Toolbox, Fixed-Income Toolbox).

2) UHcTpyMeHTalIbHbIE CPEICTBA MOJICITUPOBAHUS U IPOCKTUPOBAHUS CHCTEM MacCOBO-
ro oociykuBanust (SimEvents).

3) HWHcTpyMeHTalbHBIC CPEICTBA MOJCIMPOBAHUS U TPOCKTUPOBAHHS DIICKTPOCUIIO-
BBIX, MEXaHUYECKHX M THIPABINYECKUX 00BEKTOB (Simscape).

4) VIHCTpyMEHTaIbHBIC CPEICTBAa MOJCIUPOBAHHS U MPOCKTUPOBAHMS MEXaHHYCCKUX
cuctem (SimMechanics).

5) HHcTpyMeHTabHbBIC CPEICTBA MOJICIUPOBAHHS U TIPOSKTUPOBAHHS AIICKTPOCHIOBBIX
CHCTEM TEHEpaluu, Tepeladd, paclpeleleHuss W MOTPeOJICHHS  DJICKTPOIHEPTHH
(SimPowerSystems).

6) UHcTpyMeHTaNbHBIE CPEACTBA MOJCIMPOBAHHMS M TMPOSKTHPOBAHHS JIBHIKYIIHXCS
00wekToB (SimDriveline).

7) UHcTpyMeHTalbHBIE CPEACTBA MOACIUPOBAHUS U MPOSKTHPOBAHUS TUAPABIMYCCKUAX
cucreM (SinHydraulics).

8) UHcTpyMeHTaNbHBIC CPECTBA MOJICIUPOBAHUS M TIPOSKTUPOBAHUS DIICKTPOMEXaHH-
yeckux cucteM (SimElectronics).

9) MHuctpymenTambHble CcpeAcTBa  BH3yanusanuud  3D-aBmwkenus  (Simulink®3D
Animation).

10) MHCcTpyMEeHTANBHBIE CPECTBA MOJCIUPOBAHUS M MPOCKTUPOBAHUS IH(POBBIX CH-
crem o0pabotku curnanoB (Signal Processing Blockset).

11) MHCcTpyMEeHTANBHBIE CPECTBA MOJICIIMPOBAHUS U TIPOCKTUPOBAHUS (PU3NUECKUX Ka-
HaJIOB cBsA3M U nepenayn nHpopmanuu (Communications Toolbox).

12) MHcTpyMeHTaNbHBIE CPECTBA MOIeupoBanus U mpoektupoBanus CBY-cuctem (RF
Blockset).

13) MHCcTpyMeHTaNIbHBIE CPEICTBA MOJICITUPOBAHUS M TPOCKTUPOBAHUS CHCTEM TEXHHUYE-
ckoro 3penus (Video and Image Processing Blockset).

14) VHCTpyMEHTANBHBIE CPEICTBA MOJCIUPOBAHUS U TMPOCKTUPOBAHUS MHUKPOIPOIIEC-
copubix cucteM (Real-Time Workshop).



15) MHCcTpyMeHTaNbHBIE CPEICTBA aBTOMATUYECKOTO IMTPOrPaMMHUPOBAHUS KOHTPOJUIECPOB
(Simulink®PLC Coder).

16) MHcTpyMeHTaNbHBIE CPEJCTBA ABTOMATHYECKOTO IMPOTPAMMHPOBAHHS MHKPOIIPO-
neccopoB (Embedded IDE Link).

17) VHcTpyMeHTaNbHBIC CPEACTBA BU3yaln3alluu KapTorpadguyeckux naHubix (Mapping
Toolbox).

18) MHcTpyMeHTaNbHBIE CPEACTBA TECTUPOBAHUS WH(POPMAIIMOHHO-YIPABISIOIUX CHU-
creM (Simulink Design Verifier, System Test).

JIP o Teme 4
[Ipoussectu cienyromue 1eUCTBU:

1) Upentuduxamus B IpOCTPAHCTBE COCTOSHUIA.

2) Wnentudukanus nepesaTouHbIX GyHKIHIA.

3) Upentudukanus 4acTOTHBIX IEpPeJATOUHBIX (yHKIHIA.
4) Wnentudukanus KoppesIUOHHBIX MOJENEH.

JIP o Teme 5
[IpousBecTr U3ydeHHE TUTIOBBIX HEMPOCETEBBIX MaPaIUTM.

JIP 1o Teme 6
[TpousBectu cpaBHUTENBHBINA aHanu3 Symbolic Math Toolbox (MATLAB) u Maple.

JIP o Teme 7
[IpounsBecTu CpaBHUTENBHBIN aHATIN3 BO3MOKHOCTEN BhIUUCIUTENBHBIX cpen MATLAB,
Maple u Wolfram Research.

4.2 ®oHJ OLIEHOYHBIX CPE/ICTB /I MPOBEAeHUs MPOMEKYTOUHOI aTTeCTAIIUH.

ITo nucnunmuae «HCTpyMeHTanbHBIE CpeACTBa HMH(OPMAIMOHHBIX CHUCTEM» Mpery-
CMOTpEHBI cienyromue GopMbl MPOMEXKYTOUHOM aTTectauuu: 3adeT (3) B 5 cemecTpe OYHOU
dbopMbI 00yUEeHHUS.

Bonpoch! 1J1s1 NOATOTOBKH K 3a4eTy

1) Heomnpenesnsiemble IpeIMETHBIC TIEPEMEHHBIC «BXO/» U «BBIXOI.

2) Tlonsitue «cuctemay.

3) MaremaTtudeckasi MOJICIb CUCTEMBI.

4) Krnaccudukaiusi CUCTEM B 3aBUCHUMOCTH OT THIIA YPAaBHEHUH, OMUCHIBAIOLINX MaTe-
MaTHYECKYIO MOJIEIb.

5) Kuaccudukanus cucteM 1o THITY KOI(PQHUIMCHTOB YPaBHEHUI MaTeMaTHUECKONH MO-
JEIIN.

6) Kiaccudukarus cucteM Mo BpeMeHH.

7) Kunaccudukanus cucteM 1o BO3IEHCTBUIO OKPYKAIOIIEH Cpebl.

8) Kiaccudukanus ciucteM 1o 4ucily BXOIOB U BBIXOJIOB.

9) Kuaccudukarysi CHCTEM IO THITY CBSI3U MEXK/Y BXOJOM U BBIXOJIOM.

10) Omucanne MaTeMaTU4eCKUX MOEJIEH MOCPEICTBOM CTPYKTYPHBIX cxeM. OCHOBHEBIC
TIOHSTHS U OTIPEICIICHUSI.

11) IMocnenoBarenbHOE COCTUHEHHUE 3BEHBEB.

12) TlapannenbHOE COCIMHEHHUE 3BEHBEB.

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

14) MatemaTuyeckass HHTEPIPETAIUS TPABUIT IPEOOPA30BaHKSI CTPYKTYPHBIX CXEM.

15) Matpuunsie oneparopsl MATLAB.



16) [eiictBus Hax muorowicHamu MATLAB.

17) HetictBus Han pyaxmusvmu MATLAB.

18) 2D- rpajpuxka MATLAB.

19) 3D-rpaduxa MATLAB.

20) Tysna00KC CUMBOJIbHBIX BBIYHUCIICHUH.

21) Tya0OKC YUCIIEHHOTO HHTErPUPOBaHMs TU(GepeHIIMAIbHBIX YPaBHEHUI.

22) TynOokc aHamu3a JMHEHHBIX CHCTEM.

23) MareMaTHYECKOE MOICIIMPOBAHUE CTPYKTYPHBIX cxeM B cpeae Simulink.

24) TlapameTpuueckas U HemapameTpUYecKas WACHTHU(QHKALUS CUCTEM C OJHUM U He-
CKOJIbKMMH BXOJIaMH (BBIXOJIaMH ).

25) CneuuanpHble CpeicTBa Il WACHTH(UKAIMUA TUHAMUYECKHX OOBEKTOB MEPBOTO,
BTOPOTO ¥ TPETHETO MOPSIIIKA.

26) dyHKIMU CIIPABKU 110 TECTOBBIM JJAHHBIM M UACHTH(OUIIMPOBAHHBIM MOICIISIM.

27) TlpensaputenbHas 00pabOTKa JaHHBIX BO BPEMEHHON M YaCTOTHOM 00J1aCTH, BKITIO-
yas (GUIBTPALNIO, YAAJICHHE TPEHIOB U CMEIICHUH, yalleHUe ITyMa 1 BOCCTAaHOBJICHHE JaHHBIX.

28) Cpencrsa it HACHTH(DUKALIMH 3aICPXKEK B OOPATHBIX CBSI3CH.

29) Cneuumanebiit O0mok s Simulink, mo3Bosnstomuii BKIIOYATh TONYYCHHYIO TPH
UICHTU(DUKAIIMA MOJICIb B IPYTHE CHCTEMBI.

30) I'paduueckuit uHTEpdEiic MOIB30BATENA IS MOIMIArOBOrO CO3aHUs, OOyUYCHHS |
UMHUTAIMOHHOTO MOJICIIUPOBAHUS HEHPOHHBIX CETEH.

31) Momnepxkka Haubosee PacCHpPOCTPAHEHHBIX YIPABISIEMbIX U HEYIPABIIEMBIX CETE-
BBIX CTPYKTYP.

32) TlonHblii epeYeHb 00YYAIOIINX U TECTUPYIOIIUX (YHKIIUH.

33) JluHaMuYeCKUe alrOpUTMbl O0YYEHHsI CeTel, BKIIIOYAOIINE BPEMEHHYIO 3aJICPKKY,
HenuHelnyto aBToperpeccuio (NARX), nenHele u HacTpauBaeMble JUHAMUUECKUE CTPYKTYPHI.

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

35) ABromarmueckas renepanus 6;okoB Simulink u3 06beKTOB HEWPOHHOH ceTH.

36) MonynbHOE MPEACTABICHUE CETH, MO3BOJISIOINIEE CO3/[aBaTh HEOTPAHUICHHOE KOJIH-
YeCTBO BXOJHBIX CIIOEB U OOBEIMHEHHBIX CeTed, a Takke rpaduyeckoe MmpeacTaBIeHHE apXH-
TEKTYPhI CETH.

37) OyHKIMU TPeIBApUTENBHON U MOCcTOOpadboTku U O10ku Simulink mis ynydineHus
nporecca 00y4eHHUs M OI[CHKH ITPOU3BOIUTEIIEHOCTH CETH.

38) Busyanu3zalus TOMOJIOTUH U ITpoliecca 00ydeHHs HeHPOHHOI CeTH.

39) Hasnauenue u npumeHenue Maple. BeicTpsiii crapr.

40) Yucna u koucrautsl Maple.

41) Crpoxku u umeHa Maple.

42) TlocnenoBarenbHOCTh BhipakeHuii Maple.

43) Hab6ops! u ciucku Maple.

44) Omneparopsl pucBauBaHus U ypaBHeHus Maple.

45) Oynkimu Maple.

46) Omneparop KOMIIO3UIIMY M HEWTpaibHBIN oneparop Maple.

47) Komanaet Maple/ I'paduku u aHuMaIusi.

48) IlpouexypHoe nporpammupoBanue B cpeae Maple/ IlporpammupoBanue CBOHCTB U
NpaBUII BBIYMCIICHHS QYHKIIUI U OTIepaTopoB.

49) Beruucnurenbhas cpena MATLAB.

50) BeruucnurensHas cpena Maple.

51) Beruucnurenshas cpena Wolfram Research.

52) Cpasuutenbhbiii ananmuz MATLAB, Maple u Wolfram Research.

TemaTrka paKkTHYECKUX 3aaHUl Ha 3a4eTe
1) IlpumeHeHne HHCTPYMEHTANBHBIX cpencTB Simulink.



2) llpumeHeHne HHCTpYMEHTAIBHBIX cpeacTB System Control Toolbox.

3) IlpumeHeHHE HHCTPYMEHTAJIBHBIX CPENICTB aHAIN3a U BU3YaIN3allii JaHHbIX.

4) TlpuMeHEHHE MHCTPYMEHTAIBHBIX CPEICTB MOJCIUPOBAHHS U MPOCKTHPOBAHUS CH-
CTEM Pa3JIMYHON IPUPOJIBL.

5) IlpumeHeHHE HUHCTPYMEHTAIBHBIX CPEICTB aBTOMATHYECKOTO MPOrPAMMUPOBAHUS U
TECTHPOBAHUS 00BEKTOB PA3IMYHON IPHPOIBL.

6) 3amaun upeHTU(UKAIMU B TPOCTPAHCTBE COCTOSHUH.

7) 3angaun uaeHTH(UKALMK B POCTPAHCTBE MEPEIATOYHBIX M YACTOTHBIX MEPeIaTod-
HBIX (QYHKITHI.

8) 3amaum uneHTUPUKAIMHU B IPOCTPAHCTBE KOPPEISLIHOHHBIX MOJICIICH.

9) 3agaun NPUMEHEHHS TUIIOBBIX HEHPOCETEBBIX MAPAIUTM.

10) IIpumeHenne HHCTPYMEHTANBHBIX cpeactB Symbolic Math Toolbox (MATLAB).

11) IIpumeHeHHEe HHCTPYMEHTABHBIX cpencTB Maple.

12) Ilpumenenne uHCTpyMEeHTaNBHBIX cpeactB Wolfram Research.

Obpazenr Owmiiera ans MpoBeACHMsS 3aueTa Mo AucuuruinHe «VHCTpyMeHTalbHBIE Cpe-
CTBa MH(POPMAITMOHHBIX CUCTEM.

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE YUYPE-
JKAEHUE BBICIIEI'O OBPASOBAHUA
«KYBAHCKHNU I'OCY JAPCTBEHHbLIM YHUBEPCUTET»

OuU3NKO-TeXHUUECKH (paKkyIbTeT
Kadenpa reoperndeckoii (GU3MKU M KOMITBIOTEPHBIX TEXHOJIOTHUN
Hamnpasnenue noaroroku 09.03.02 MHbopMaimOHHBIE CUCTEMBI M TEXHOJIOTHH

2017-2018 yu. ron
Juctummmaa MHCTpyMeHTaIbHBIC CPECTBA MHPOPMAITMOHHBIX CUCTEM

BUJIET Ne 1

=

Matpuunsie onepatopsl MATLAB.

2. MonynbpHOe MpeJICTaBlIeHHE CETH, TO3BOJISIONIEE CO3aBaTh HEOTPAHUYEHHOE KOJTUYECTBO
BXOJIHBIX CJIOEB M OOBbEIUHEHHBIX CETEeH, a TakKe rpapuueckoe MpeCTaBICHUE apXUTEK-
TypBI CETH.

3. Pemmts 3amauy naeHTH(UKAIIUHN B TPOCTPAHCTBE COCTOSTHUH.

3aBeayromuii kadenpoit B.A. Ucaes

3aueTr Mo y4eOHOU AMCUUIUIMHE UMEET IeNbI0 MPOBEPUTH U OLICHUTh YPOBEHb 3HAHUU,
MOJTYYEHHBIX CTYJICHTAMHU, YMEHHE MPUMEHATh WX K PEHICHHUIO MPAKTUYCCKHUX 3a/1ad, a TaKXKe
CTETICHb OBJIAJICHUS MPAKTUYECKUMH YMEHHUSMU M HaBBIKAMH B 00beMe TpeOoBaHM yueOHOM
MIPOTPAMMBI.

3aueT MPOBOAUTCS B MEPHUO] 3aUETHOW HEJENU COTIACHO PACIHCAHUIO 3a4€TOB, YTBEP-
KICHHOMY JIeKaHOM (haKyJbTeTa.

3aueT MPUHUMAIOT MPENOABATENN, BEAYIIUE 3aHATUS WU YUTAIOIINE JEKIUU 10 JaH-
HOU JTUCLIUTUINHE.

K 3adery momyckaroTcsi CTy/IEHTHI, BEIIOTHUBIIHE BCe TPeOOBaHUS Y4eOHON TPOrpaMMBI
0 JTUCITUTUTAHE.

3aBenyromnuii kageapoil Mo MPeACTaBICHUIO MPENoIaBaTeNIsi MOXKET OCBOOOXKIATh OT
C/laYy 3a4eTa CTYACHTOB, MIOKA3aBIINX OTIMYHBIC 3HAHUS 10 Pe3yIbTaTaM TEKYIIETo KOHTPOJIS,
C BBICTABIICHUEM UM OIICHKH «3aUTEHOY.




3ayer mMpoBOAMUTCS B YCTHOW (opme, MO 3a4eTHHIM Ouieram, KOJHMYECTBO KOTOPBIX
ToJKHO ObITH Ha 10 % GombIlie, YeM YHCIEHHOCTh CTYACHTOB B caMOil 001bII0# y4eOHOi rpy-
mne.

B 3auerHblit OuneT BKIIIOYAIOTCA TPHU BOIpPOCA: JIBa TEOPETUUYECKUX U OJIMH MpaKTUYe-
CKUH.

KoHncynpTanum cTyJeHTOB MPOBOJATCS MPENOJaBaTEISIMU, BEAYIIUMHU 3aHATHUS 110 y4ueO-
HOW UCIUIUIMHE, B TIEPUO]T TIOJITOTOBKU K 3a4€Ty B COOTBETCTBUU C PACIIHCAHUEM 3a4€TOB.

B xonme mpoBeneHuss KOHCYNbTallUi CTyJEHTaM JAIOTCSI HEOOXOIUMBIEC TMOSICHEHHUS IO
yueOHOMY MaTepuaiy, yYKa3blBaeTCsl yu4eOHO-METOIUYecKas JIuTeparypa Ajs MOJATOTOBKH K 3a-
YeTy, JOBOJIATCS MEepeueHb YU4eOHBIX M HAIJIATHBIX MMOCOOUi, CIPaBOYHBIX MAaTEpUAIOB, KOTO-
PBIMU Pa3peIIeHO MOJIb30BAThCS MPHU MPOBEACHUH 3a4eTa, MOPSA0K NSHCTBUI CTYJICHTA Ha 3a4e-
T€, TUTIOBOI1 0OOOIIEHHBIN aITOPUTM OTBETA CTYJIEHTA Ha BOIIPOCHI 3aU€THOTO OMIIeTa.

B aymuTopun, rie npuHUMaeTcs 3a4eT, MOXKET HaXOAUThCS OJJHOBPEMEHHO He Oolee de-
ThIPEX CTYJIEHTOB M3 pacyeTa Ha OJJHOT0 dK3aMeHaTopa.

Ha moarotoBky K OTBETY Ha BOMPOCH! 3a4ETHOT'O OMJIeTa KKIOMY CTYICHTY OTBOJUTCS
0,5 4.

3HaHUs, YMEHUS M HAaBBIKM OOYYaIOIIMXCsl HA 3a4eTe ONPEACISIOTCS OLEHKaMU «3ayTe-
HO» U «HE3aYTCHOY.

3HaHUs, yMEHUS U HaBbIKM 0Oy4aroIIMXcs 32 OTBET Ha BOIPOC 3a4€THOro Oumiiera ornpe-
JETSIOTCS. YaCTHBIMH OLEHKAMH «OTIUYHOY», «XOPOIIO», «YIAOBIETBOPUTEIBHO» U «HEYIIOBIIE-
TBOpUTENBHO». OLIeHKa CTYAEHTY 3a OTBET Ha BOIPOC OMIIeTa BBICTABIISAETCS B COOTBETCTBUH CO
CIIEYIOIUMU TPEOOBaHUSIMMU:

«OTIIUYHOY, €CIIU CTYACHT:

SCHO TIOHUMAET CYIIHOCTb U COZIEPKaHNE ITOCTaBJICHHOTO B OMJIETEe BOMPOCa;

OTBET CTPOMUT B COOTBETCTBUHU C TUIIOBBIM aJrOPUTMOM, MaTepuall U3JIaraeT yBEpEeHHO,
MIOCJIEIOBATENBHO U JIOTHYHO, IPOU3BOAUT HEOOXOIMMBIE I0KA3aTEILCTBA U BBIBOBI;

CBOOOJTHO OPUEHTHPYETCS B MaTepHaje Mpu OTBETE Ha JOMOJHUTEIbHBIE BOIPOCHI.

«XOpOLIO», €CIIU CTY/IEHT:

MOHUMAET CYUIHOCTb U COJIepKaHNe MOCTABJICHHOI0 B OMjieTe BOIpoca;

OTBET CTPOHT B COOTBETCTBUU C THUIIOBBIM QJITOPUTMOM, MaTepHall H3JIaraeT YBEPEHHO U
NOCJIEI0BATENbHO, HO HEIOCTaTOYHO OOOCHOBBIBAET CBOU BBIBOJIBI MJIM OHU HE OTIMYAIOTCS
KOHKPETHOCTBIO;

yMeEeT HaXOUTh MIPABUIIbHBIE OTBETHI HA JONOJIHUTEIbHbBIE BOIPOCHI.

«yJlOBJIETBOPUTEIBLHOY, €CIIU CTY/IEHT:

B OCHOBHOM ITOHMMAET CYIIHOCTb M COJIep’KaHHe MOCTABIEHHOTO B OUJIETE BONPOCa;

IIpY OTBETE HE B MOJHOW Mepe MPHUIEPKUBACTCS THIIOBOTO AJITOPUTMA, MaTepHall M3Jja-
raeT HeyBEpeHHO, JIOIMYCKAeT HETOYHOCTH U TEPMHUHOJIOTHYECKUE OLIHOKH;

IIPH TTOCTAHOBKE JIOTIOJHUTEIBHBIX BOTPOCOB TEPSIETCS, MPABUIBHBIE OTBETHI HAXOJUT
TOJIBKO T1OCJIE TIOCTAHOBKU HABOJSAIINX BOIIPOCOB.

«HEYJOBJIETBOPUTEIBHO, €CIIH CTYEHT:

HE MOHMMAET CYIIHOCTH IMOCTAaBJIEHHOI0 B OMjieTe BOIpOca;

CTPOHUT OTBET HEMIPABHIIHHO 110 ()OPME U TIO CYIIIECTBY;

HE HaXOJUT NPaBUIbHBIX OTBETOB Ja’Ke MPH ITOMOIIH HABOSAIIUX BOIIPOCOB;

B IPYTHX CITydasiX, KOTJa HE BBHITIOIHEHBI YCIOBHS Ha OIEHKY «YIOBICTBOPUTEIHLHOY;

CaMOCTOSITENILHO 3asBJISIET O HE3HAHWU WJIM HEMOATOTOBIEHHOCTH K OTBETY IO JAHHOMY
BONpOCY (OTKa3 OT OTBETA).

JloTOoTHUTENBHBIN BOIIPOC MOXKET OBITh 33J1aH CTYJIEHTY 10 TEOPETUYECKUM U MpaKTuye-
CKUM BOIIpOCaM, 3a KOTOpbIe Oblja MojlydyeHa Hu3IIas olleHKa, B 00beMe TpeOoBaHUil yueOHOM
IIPOrpamMMBl 110 JUCIUIUIVHE.



OGH_IEUI OLCHKAa 3a 3a4€T BBIBOAUTCA Ha OCHOBAHHWHMU YAaCTHBIX OLICHOK 3a OTBETHI HA BO-
IPOCHI 3a4ETHOTO OMJIETA M TOMOJHUTENIbHBIC BOIPOCHL. [Ipr 3TOM peKOMEHyeTCs T0Ib30BaTh-
Csl CIIeIyIoIel TabmuIeit:

YacTtHbie OLICHKH 3a OTBCTHI Ha BOIIPOCHL

B 5 JlomonmHuTenbHbIE BO-
OO01mas oeHKa OIIPOCHI OMjIeTa IpOCHI
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IpY NOJYYEHUH JBYX U 00Jiee 4acTHBIX OLEHOK «HEyO0-
BIIETBOPUTEIIHOY 110 BOIIpOCaM OMIIETa;

IpY OTKa3e OT OTBETA Ha JIBa BOIpoca Ouiera;

B Cilydae OOHapy:KEHHs Yy CTYJEHTa IOCIE IOIYy4EHUs
uM Owmsiera yuyeOHbIX NOCOOUI, METOAMYECKMX MAaTepUaloB,
y4eOHOM M MHOW JIMTEpaTyphl (32 UCKIIOYEHHEM pPa3pelIeH-
HBIX JJIsl HCIIOJIb30BAHNUS), KOHCIIEKTOB, HE3aBUCUMO OT THUIIA
«HE3AUYTCHO» HOCHUTCIIA I/IH(i)OpMaHI/II/I, a TakXKe IJIOOBIX TEXHHYECKHX
CPEACTB M CPEICTB Nepeaaud nHpopMaluu, JM00 UCIOIb30-
BaHHUA UM IIOJCKa3KH, BHE€ 3aBUCHUMOCTH OT TOIO, ObLIN JTH
UCIOJIb30BaHbl YKa3aHHbIE MaTepuallbl U (WIK) CpeAcTBa pU
IMOATOTOBKE K OTBECTY

B ciayuae oOHapyXeHHS y CTyJIEHTa TOCJIe TIOJYYCHHUS UM Oujieta y4eOHBIX MOCOOHWH,
METOJIMYECKUX MATePHAIIOB, yYEOHON U MHOM JIUTEPATYPHI (32 UCKITIOYCHHEM Pa3pEIICHHBIX IS
HCIIOJIB30BaHUA IPU IMPOBEACHUN 3aqua), KOHCIICKTOB, HC3aBHCHUMO OT THUIIA HOCUTECIIA I/IH(l)Op-
MAIiH, a TAaK)Ke JTIFOOBIX TEXHHUECKUX CPEJICTB M CPEACTB Mepeaadu nHPOopMaIiuu, 1100 UCTIONb-
30BaHUs UM IMOJCKAa3KH, BHC 3aBHCHMOCTH OT TOTO, OBLIH JIY UCIOJIL30BaHbI YKa3aHHBIC MaTCpH-
ajbl U (WIM) CpeCTBa PH MOJTOTOBKE K OTBETY Ha 3a4eTe, yKa3aHHbIE MATepUaiIbl U3bIMAOTCA,
U BBICTaBJISIETCS OLIEHKA «HE3aUTEHO.

YacTHbIe OLIEHKH 332 OTBETHI Ha BOMPOCHI OUIeTa U 001Iast OIleHKa OOBSIBISIETCS CTYACH-
Ty 110 OKOHYaHUH UM OTBETA HA 3a4CTC.

[TonoxxurenpHast OLEHKA («3aYTEHO») 3aHOCHUTCS B 3aYETHYIO BEIOMOCTb, 3a4ETHYIO
KHIDKKY CTY/ICHTa U )KypHAaJl ydeTa y4eOHBIX 3aHATHH.




OneHka «HE3aYTEHO» MPOCTABIISIETCA TOJIBKO B 3aYETHYIO BEAOMOCTb M JKypHaJ ydyeTa
y4eOHBIX 3aHSATHH.

IToBTOpHAs cllaya 3a4eTa C LEIbI0 NOJYyYEHUS IOJOKUTEIBHON OLIEHKU HE I0IyCKAETCs.

3aIucy B 3a4ETHYIO BEIOMOCTb, 3aUETHYIO KHIKKY M XKYpHal ydeTa y4eOHBIX 3aHATUI
JIEJIal0TCs YEPHOHM NacTo (YepHUIIaMH) JIMYHO AK3aMEHATOpOM. B 3aueTHON KHMIKKE IIPOCTaB-
asieTcs o01ee KOJIMYECTBO YacoB 110 JaHHOM JUCLMILIMHE COIIACHO y4eOHOMY IIJIaHy.

TumoBoi 0606].].[6HHBII>1 AJITOPUTM OTBE€TA CTYACHTA HA BOIIPOCHI 3a4ETHOI'O ouiera.

1. Bsenenue.
1.1.  AKTyaJbHOCTb U 3HaUCHUE.
1.2. HaumeHOBaHHME OCHOBHBIX HOPMAaTUBHBIX JOKYMEHTOB.
1.3. Mecrto gaHHOrO 251eMeHTa (BOIpoca, 3a/1a4u, mpoOaemMbl) B 00IIeH CUCTEME.
2. OcHOBHas 4acTb.
2.1. TpeOGoBaHus HOPMATHUBHBIX JTOKYMEHTOB.
2.2.  Uenu, moHATHS, ONIPEEICHUS, TEPMUHBI, (POPMYIIBI, KATETOPUU, B3AUMOCBS-
3H, 3aKOHOMEPHOCTH, 3aKOHBI.
2.3. Hasnauenwme, kiaccudukanus, CTpyKTypa, COCTaB, YCTPOHCTBO, padoTa, 3a1a-
gu, QyHKINHU, COJEpIKAHUE, OpTraHU3aIUs, YCIOBHS, TOPSIOK, IEHCTBUS,
HOPMBI, HOPMAaTHUBBI, TIOKA3aTeIN, OCOOEHHOCTH, BO3MOXKHOCTH, UJICH.
2.4. Tlokas, neMoHCTpamus, MPAKTHUKA, PEe3YJIbTATHI.
2.5.  OmpIT neATENbHOCTH, IPUMEPHI.
3. 3aximoueHwme.
3.1. Hroru u BEIBOJBI.
3.2.  Pa3BuTHE U MEPCIIEKTUBEI.

OneHouHble cpeAcTBa A MHBAIUIOB U JIMI] C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 310PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIBHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.

— MIpU HEOOXOMMOCTH MHBAJIUAAM M JIMIIaM C OIPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIISAETCS JOMOJIHUTEIBHOE BpeMsI JIJIsl IOJTOTOBKM OTBETA HA 3K3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPhI OLICHUBAHUS PE3YIbTATOB 00YyUEHHsI MHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs NMPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOCHHOCTSIMH;

— IIp1 HEOOXOAUMOCTH JJIs1 00YHaIOIIUXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMH 37]0POBbSI
U MHBAJIMJOB MIpOIelypa OLIEHUBAHUS PE3YyIbTaTOB OOYUYEHMs MO AUCLUIUIMHE MOXET MpPOBO-
JUTHCS] B HECKOJIBKO 3TaIloB.

IIponiennypa orneHMBaHUsI pe3yabTaTOB OO0YYEHHs MHBAJIUAOB M JIHMII C OrpaHUYEHHBIMH
BO3MOXXHOCTSIMHU 3/I0pOBbsI IO AMCLUMILINHE (MOJYJIIO) MpeaycMaTpUBaeT IpPeJI0CTaBICHUE HH-
dopmanuu B hopMax, aAaTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pPOBbSl M BOCHPUATHUS HHPOpMa-
IUH:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUig au1 ¢ HapyIIeHUsIMHA OIIOPHO-JBUTATEIBHOTO alapara:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



5. IlepeyeHb OCHOBHOI M JOMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJIS OCBOEHM Sl JUCUMILJIMHBI (MOIYJIsl).

5.1 OcHoBHas JiuTEepaTypa:

1. A6pamoga, JI.B. UacTpyMeHTanbHBIE CpeicTBa HHPOPMAITMOHHBIX CUCTEM : yuyeOHOe
nocooue / JI.B. Abpamona ; MunuctepcTBo o0pa3oBanus u Hayku Poccuiickoit deneparuu, Ce-
BepHBI (ApkTHYeCKuid) dhenepanbHblii yHUBEepcUTET MeHn M.B. JlomoHOCOBA. - ApXaHTeNbCK :
CADY, 2013. - 118 c. : un. - bubnuorp. B k1. - ISBN 978-5-261-00851-4 ; To xe [DnekTpoH-
ueiii pecypc]. - URL.: http://biblioclub.ru/index.php?page=book&id=436131

2. BuuyroBa, A.A. lHCTpyMeHTalbHbIE CPEeACTBa MH()OPMAIIMOHHBIX CUCTEM : yueOHOe
nocobue / A.A. Buuyrosa ; MunuctepcTBo oOpa3oBanusi 1 Hayku Poccuiickoit denepanun, De-
JiepalbHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUPEKACHHE BBICIIErO 0Opa3oBa-
Hus «HarnmoHanbHbIN uccaenoBaTeNbCkuii TOMCKUNA TOCYIapCTBEHHBIM YHUBEPCUTET». - TOMCK
: U3natenscTBO TOMCKOTO MOJIMTEXHUYECKOTO YHUBEpcuTeTa, 2015. - 136 c. : wi., Tadiu., cxem. -
bubmuorp. B kH.. - ISBN 978-5-4387-0574-1 ; To xe [DnektponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=442814

Jl51 ocBOGHMS AUCUMILTUHBI HHBAIMIAMH U JIUIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3JI0POBbSI MMCIOTCSI M3JaHWS B JJICKTPOHHOM BHJIC B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIaub» n «fOpaiiT».

5.2 JlonosiHUTeILHAS JIUTEpaTypa:

1. Tepman-I'ankun, Cepreit ['epmanoBuy. KomnbsrorepHoe MoAeIMpoBaHue MOTYIPOBO/I-
HUKOBbIX cucteM B MATLAB 6.0 [Texkct] : [yuebnoe nocobue] / C. I'. I'epman-T'ankun. - CIIO. :
KOPOHA npunr, 2007. - 320 c. : wi. - (YueOHHK AJi BBICIIMX U CPEIHUX YUEOHBIX 3aBEICHUI)
(Yuutens u yuenuk). - [lpun. : [1] nuckera. - bubnuorp. : ¢. 319-320. - ISBN 9785793104715 :
130 p.

2. llltoB6a, Cepreii JmutpueBud. [IpoekTrpoBaHHEe HEUETKUX CHCTEM CpEICTBAMU
MATLAB [Tekcr] / C. 1. llIToba. - M. : I'opstuast muaus-Tenekom, 2007. - 284 c. - bubmumorp. :
c. 277-279. - ISBN 593517359X : 132 p.

3. Iepememytep, B. M. Ilakersr pacmupenuss MATLAB. Control System Toolbox u
Robust Control Toolbox [Tekcr] / B. M. Ilepensmytep. - M. : COJIOH-ITPECC, 2008. - 223 c. -
(bubmmoTteka npodeccuonana). - bubmmorp. : c. 220. - ISBN 978593590237 : 107 p.

5.3. Ilepuoauyeckue u3IaHusl:

3a kakue
Ne [TepuoanuHoOCTb Mecto xpa- | Cpok xpa-
Ha3zBanue n3nanus rofibl Xpa-
n/m BbIXO/a (B TO1) HEHUS HEHHUS
HUTCS
HNHpOoKOMMYHUKAIIMOHHBIE 4 2006: 2008- s 5 et
TEXHOJIOTUU
2. | Madopmatrka u oOpa3oBanme 6 1992- 93 TOCT.
3. |Nudopmaruka. PeepaTuBHblii i
sypHan BUHUTH 12 1987 3an PXK TOCT.
4. | UndopmarroHHoe 0011eCTBO 2006- 93 5 ner
5. HupopmarnioHHbIe pecypchbl 6 2007 ¢ Nod- ws 5 et
Poccun
6. |[MadopmManmnoHHbBIE TEXHOJIOTHH 12 1996- 93 TOCT.
7. | Mup KoMIbIOTEpHOH aBTOMa-
TH3aIUH - MHpP BCTpanBaeMBbIX 4 2006- g3 5 ner
KOMIIBIOTEPHBIX TEXHOJIOTHI
8. Mup IIK 12 2006-2009 93 5 ner
9. |HefipokoMITbrOTEpHI: pa3paboT- 12 2004- s 10 net
Ka, IPUMEHEHUE



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

10. | Otkpeiteie cuctembl. CYB/] 12 2005- q3
11. | Tpuxnagnas nHbopMaTUKa 6 2007 ¢ Ne4- u3 IOCT.
12. | IlpoGnemsl iepexaun nHpOP- 4 2005- 0 HOCT.
MaIuu
13. [IporpammupoBanue 6 1975- q3 TIOCT.
14. | IlporpammHbIE NIPOAYKTHI U 2005- ws —
CUCTEMBbI

6. Ilepeyenb pecypcoB MHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTn «UHTeEp-
HET», He00XO0AMMBIX /IJISi OCBOEHUSI TUCIHUILIMHBI (MOIYJIsA).

Ne
/a

Ccrlika

ITosicuenue

http://www.book.ru

BOOK.ru — sanekrponnast 6udimoreunas cucrema (3bC)
COBPEMEHHOU y4eOHOM U HAYYHOU JTUTEPATYPHI.
bubmoreka BOOK.ru comepXuT akTyalbHYIO JHTEPATYpPY
[0 BCEM OTpAaciisiM 3HaHWM, KOJUIEKIIHSI TOMOJIHSAETCS DJIeK-
TPOHHBIMY KHUTaMU PaHbIIE U3AHUS IEYaTHON BEPCHH.

http://www.ibooks.ru

AWOYKC.py — 2JIeKTpOHHAast OMOIMOoTeUHas: cucTemMa yueOHoit
U HAy4YHOW JITEpaTypbl. B DIEKTPOHHYIO KOJUIEKLHUIO
BKJIIOYEHbI COBPEMEHHbIE YYEOHHKHM U IMOCOOMS BEAYIIHX
nznarenscTs Poccun.

http://www.sciencedirect.com

[Tnardopma ScienceDirect obecrmeurBaeTr BCECTOPOHHHUI
OXBaT JIUTEPATYphl U3 BCEX 00JIACTEH HAYKH, NMPETOCTABIIS
noctyn K 6ornee yem 2500 HaMMEHOBAaHUN KYpHAJIOB U 00-
nee 11000 KHUT U3 KOJUIEKIIUHN U3AAaTEIbCTBA «DJIb3EBUDPY, &
TaKXK€ OIPOMHOMY 4YHCIYy J>KYpHAQJIOB, OIyOJIMKOBAHHBIX
NPECTIKHBIMU HaYyYHBIMH coo01ecTBaMu. [lonHOoTEKCTOBAs
6a3a manHbIX ScienceDirect sBisieTcss HENpeB30WCHHBIM
HNHTepHEeT-pecypcoM Hay4YHO-TEXHHUYECKOW U MEIUIIMHCKON
uHpOpMaLUU U COAEPKUT 25% MHMPOBOTO PhIHKA HAay4YHBIX
nyOIuKanui.

http://www.scopus.com

baza nanHbIx Scopus uHAekcupyer Oojee 18 Thic. HauMe-
HOBAHUM JKYpPHAJIOB OT S5 ThIC. MEXIYHApPOIHBIX H3/a-
TEJIbCTB, BKItouast 0osee 300 poccUiCKUX KypHAJIOB.
Henpes3oiinenHas nmoanepka B MOUCKE HAay4yHBIX MyOiu-
Kalluil ¥ IpeJJoCTaBIEHNH CChUIOK Ha BCe BbIEAINe pede-
paThl U3 OOLIMPHOTO 00bEMa JOCTYIHBIX CTAaTEH.
Bo3MoHOCT NOTy4eHUs: HHPOPMALIUU O TOM, CKOJIBKO pa3
CCBIJTAJIMCH JPYTHE aBTOPBI HAa MHTEpECyoIlyto Bac crartbio,
IIPEIOCTABIIAETCS CIIUCOK 3TUX cTaTeil. OTClIeKUBaHUE CBO-
WX TyOJIUKalMiA C MOMOIIBIO aBTOPCKUX Tpoduiield, a Tak
e paboThl CBOMX COABTOPOB U CONEPHUKOB.

http://www.scirus.com

Scirus — GecrutaTHasi MOMCKOBAs CUCTEMa JIJIsl TIOUCKa Hayd-
HOW MH(OpMaLIKH.

http://www.elibrary.ru

Hayunas snexkrponnas 6ubnuorexka (HOb) comepxut moi-
HOTEKCTOBBIE BEPCHUU HAYYHBIX HU3JaHUI BEIyIIUX 3apy-
OEXHBIX Y OT€YECTBEHHBIX n34aTeCJIbCTB.

http://scitation.aip.org

bazbl  nmaHHBIX ~ AMEpPUKAaHCKOTO  HMHCTUTYTa  (PU3MKH
American Institute of Physics (AIP).Temaruka 0a3 qaHHbBIX:
¢u3uka (B T.4. ONTHKA, aKyCTHKa, siiepHas (U3MKa, MaTe-
MaTHyeckasi (pu3uka), MexaHuKa (TeXHHUYECKas MEXaHHKa),



http://www.book.ru/
http://www.scopus.com/
http://www.scirus.com/
http://www.elibrary.ru/
http://scitation.aip.org/

ACTPOHOMH, XUMHA U XUMHUUYCCKAA TCXHOJIO-THA, oHnouH-
JKCHCPUSA, DHCPICTHKA, SJICKTPOHUKA, BHIYUCIUTCIIbHASA TCX-
HUKa (TIPUMEHEHHE KOMITBIOTEPOB B HAyKe M TEXHHUKE),
IpuOOpPOCTPOEHHUE, CTPOUTENLCTBO. CHUCOK JOCTYIHBIX
OJHOTEKCTOBBIX skypHaoB: Applied Physics Letters (2001-
2006) Chaos (1991-2006) J. of Applied Physics (2001-2006)
J. of Chemical Physics (2001-2006) J. of Mathematical
Physics (2001-2006) Journal of Physical and Chemical Ref-
erence Data (1999 -2006) Low Temperature Physics (1997 -
2006) Physics of Fluids (2001-2006) Physics of Plasmas
(2001-2006) Review of Scientific Instruments (2001-2006)

«OnexTpoHHas Oubnuoreka auccepranmit» Poccuiickoii
I'ocynapcrBennoit bubnmorexku (PI'b) B HacTosimee Bpems
8. http://diss.rsl.ru coaepxkut 6osiee 400 000 MOTHBIX TEKCTOB HAUOOJIEE YACTO
3alpalIMBacMbIX YWTATEISIMH AHccepTanuii. Esxeromnoe
orudposeiBanue ot 25000 1o 30000 griccepranuii.

«JIexropuym TB» — Buaeonexkuuu Beaymux Jekropos Poc-
cun. Jlekropuym — on-line — 6ubnumoreka, rae BY3b1 u us-
BECTHbIE JIeKTOpUM Poccun npe3eHTyrT CBOUX JYYIIMX
nektopoB. JlocTyn K MarepuanaMm CBOOOJHBIN M Oecruiat-
Hblil. Bce Bumeo3anucu myOnIHKYHOTCS TOJBKO Ha OCHOBA-
HUU JJOTOBOPOB.

9. http://www.lektorium.tv

10. http://moodle.kubsu.ru Cpella MOIYJIBHOTO TUHAMUYECKOTO O0YUYCHUS

bubmmoreka nHOOPMAIMOHHBIX pecypcoB Kadeapbl HH-

11. http://mschool.kubsu.ru N
Q)OpMaHI/IOHHBIX 06paSOBaTeJIBHBIX TCXHOJIOTUN

7. Meroaguyeckue yKa3aHHsl JJsi OOYYAalOIIMXCS 110 OCBOCHHIO JHUCHHUILIMHBI
(MopyJist).

OcHOBHBIMU (pOpMaMU KOHTaKTHOH Mo AucuuUIUInHE «MHCTpyMEHTalbHbIE CpeACTBA UH-
(bopMaIMOHHBIX CUCTEM» JJIsl OUHOI (OpMbI O0yUEHUS SABISIOTCA JIEKLUH, J1abopaTOpHbIE pado-
Thl ¥ KOHTPOJIUpYEMast CaMOCTOsATENbHAs paboTa.

Jlexuuu no guctumiimHe «MHCTpyMeHTalbHbIE CpeAcTBa MHMOPMAIIMOHHBIX CHCTEM)»
clleflyeT MPOBOJAUTh B KOMIIBIOTEPHBIX Kiaccax Kadeapbl TEOpeTHYecKOM (U3MKH U KOMIIbIO-
TEPHBIX TEXHOJOTHI C MCIOJB30BaHUEM CPEACTB MyinbTUMenua. [Ipum moAroToBke OTAEIBHBIX
BOINPOCOB JIEKIMI WM JIEKIMI 1O ONpeesIeHHbIM TeMaM y4eOHOM mporpaMMbl peKOMEHIyeTcs
AKTHUBHO MPHUBJIEKATh CTYJEHTOB, pean3ys TaKhe BUJbl HHTEPAKTUBHBIX 00pa30BaTENbHbBIX TEX-
HOJIOTHH, Kak «CTyZIeHT B pOJIH IpernoaaBaTelis» u «PaboTa B MalbIX IpyImax».

JIaGoparopHble paboTsl o aucuumiinHe «MHCTpyMeHTallbHbIe cpeicTBa MH(OPMAIMOH-
HBIX CHUCTEM» CJIeZlyeT MPOBOJUThH B KOMIIBIOTEPHBIX Kilaccax Kadeapbl TeOpeTUUECKON (U3UKU
Y KOMIIBIOTEPHBIX TEXHOJIOTUN. BhInoaHeHne 1abopaTopHbIX padOT coueTaeT pa3IudHbIe BHUJIbI
NPaKTUYECKUX 3a/laHui U ynpaxHeHuil. Ha mabopaTopHbIx paboTax peKOMEHIyeTcsl CIOIb30-
BaTh oOpa3oBarenbHble TeXHONOruu «Mo3roBoi mtypm» U «TBopueckoe 3amanue». [Ipu BbI-
MOJTHEHUU pabOT UCIIOIB3YIOTCS JIOKAIbHBIE U TI100abHbIE CETH.

KonTponupyemyio caMocTosATeNbHYI0 paboTy CTyA€HTOB Mo nucuuiuinae «MHcTpymeH-
TaJIbHbIE CPEJCTBA MH(OPMAIIMOHHBIX CUCTEM» CIIEAYeT MPOBOJUTH B KOMIIBIOTEPHBIX Kiaccax
Kadenpsl TeopeTHuyecKoil (pU3NKU ¥ KOMIBIOTEPHBIX TexHOnoruil. IlpoBenenue 3anaruit npeay-
CMaTpHUBAeT MOCTAHOBKY NMPOOJIEMHBIX BOIPOCOB, aHAINU3 BO3MOKHBIX aJTOPUTMOB JIECHCTBUH U
MOMCK ONTUMAaIbHOIO pemieHus. [loaromy npu npoBeeHNN KOHTPOIUPYEMON CaMOCTOSATEIbHON
paboThl PEKOMEHIYEeTCSl MCIONB30BaTh 00pazoBaTeIbHbIE TEXHOIOTUN «KpuTHUecKoe MbIIIe-
HUe» U «MeToJ IPOEKTOBY.



http://diss.rsl.ru/
http://www.lektorium.tv/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/

Crpykrypa nuctuminabl «VHCTpyMeHTallbHBIE CPEACTBa WH(OPMAIIMOHHBIX CHUCTEM)
JUIs O4HOU (hOopMBI OOYUEHHsI ONPEAEISAET CIEAYIOIUE BUIbl CAMOCTOATENBHON paboThI: camo-
crosrenbHas padora cryaeHta (CPC).

CamocrodrenbHas paboTa CTYAEHTA SBJISIETCS OCHOBHBIM BHJIOM CAMOCTOSITENIbHON pabo-
Thl. OHAa IPOBOAUTCS B IEJAX 3aKPEIUICHUS 3HAHUH, MTOJYYSHHBIX Ha BCEX BUAX YUCOHBIX 3aHS-
TUH, a TaKKe paclIMpeHus U yriiyOJeHHs 3HaHUM, T.€. aKTUBHOI'O IPUOOPETEHUs CTYAECHTaMU
HOBBIX 3HAHUMU.

CPC Bxirouaet npopaOOTKy U IOBTOPEHHE JIEKIIMOHHOIO MaTepuana. J{jist aToro cryaeH-
Ty PEKOMEHYeTCs IPOUYUTATh TEKCT JICKIINH, IIEPecKa3aTh €ro BCIyX, BOCIIPOU3BECTH CaAMOCTO -
TEJIbHO MMEIOLIMECS B TEKCTE CTPYKTYPHO-JIOTMYECKHE CXEMBI, AMarpaMMbl, MaTeMaTHYECKHE
BBIKJIAZKH (OPMYII, JOKa3aTelnbCcTBAa TeopeM U T.II. I[IpopaboTKy JIEKIMOHHOTO MaTepuana cie-
JyeT MPOBOJUThH CHaydaia MOCJIEJ0BaTEeNIbHO, M0 KaXKI0MYy y4eOHOMY BOIPOCY, a 3aTeéM IOBTOP-
HO, TI0 BCEMY TEKCTY JICKI[HH.

CPC Taxxe BKJItOUaeT U3ydeHHE MaTepualla 10 PEKOMEH/I0BaHHbIM y4eOHUKaM U y4eO-
HBIM 1TocoOusaM. Tak Kak CyIIecTByeT OrpOMHOE KOJIMYECTBO yUeOHOM IMTepaTyphl, TO IS 3TO-
ro BHJIa MOJArOTOBKM HEOOXOIUMO Ipe/IBapUTEeIbHOE yKa3aHue npenoaasatens. [IpenonaBatens
JIOJDKEH BBICTYIATh 3[I€Ch B POJIM OIBITHOTO «ITYTEBOAMTEIS», ONPEAEISISl MOCIeI0BATEIBHOCTD
3HAKOMCTBA C JIUTEPaTYPHbIMU UCTOYHUKAMU U «TJIYOUHY MOTPYKEHUS» B KaXK /bl U3 HUX.

Omnum u3 BunoB CPC sBnsieTcs moarotoBka K jjadboparopusiM padotam. [Ipenonasarens
HaKaHyHE OYepeJHOro 3aHATHs 0003HAuyaeT AJIs CTYIEHTOB KPYr TEOPETHMUYECKOro Marepuala,
HEO0OXOIUMOT0 JUIS BBHITIOJTHEHHS JaboparopHoit paboTel. CTyneHThl mpopadaThIBarOT ero. 3a-
TEM, YK€ B ayJAUTOpPHUH, NIEPEe] BHIIOJIHEHUEM 3aJlaHHi, IpenojaBareib MPOU3BOAUT KOHTPOIb-
HBIA OMpPOC CTYJACHTOB. DTO IMO3BOJISIET ONPEACIUTh CTENEHb MOTOBHOCTU TPYIIIBI IO JaHHOU
TEME U CKOPPEKTUPOBATh X0 3aHSITHUS.

[IpemoaBaTens MOMKEH MPOTHO3UPOBATH 3aTPYAHEHUS, KOTOPbIE MOTYT BO3HUKHYTH Y
CTYAECHTOB IIPU CaMOCTOSITEJIbHOM H3YYE€HUH M YCBOEHMM y4eOHOro marepuana M MpeaycMOT-
PETh ONEPaTUBHYIO KOHCYJIBTAIUIO IO JIFOOOMY BoOIpocy. Eciy BO3HHMKAIOT 3aTpyJHEHUS 110 OJI-
HOMY U TOMY K€ MaTepuaily (BOIpPOCY) Y MHOTHX CTYAEHTOB, TO JK€JIaTeIbHO MPOBECTH TPYIIIO-
BYIO KOHCYJbTaIuio. KOHCYIbTallMU TOJHKHBI OBITH KPATKUMH: TPYIIOBas - 2-3 MUH., HHIUBU-
nyanbHas - 1-2 muH. [1yOuMHY M KauecTBO yCBOEHMs ydeOHOro MaTepuaia HeoOXOAUMO Herpe-
PBIBHO OTCIICKUBATH MPH MPOBEICHUN TEKYIIETO KOHTPOJIS 3HAHUH.

B ocBOoeHHMH TUCHMITIMHBI MHBAIWAAMU M JIMLIAMHM C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble  KOHCYNBTAllMM 1O TPEIMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUYAIN3alUN O0YYE€HUS U YCTAHOBJIEHUIO BOCIUTATENIBHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM W OO0yJaromUMCs WHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXHOCTSIMH 3/I0POBBSL.

B ocBOGHMHM MUCHMITIMHBI WHBAIMIAAMU H JIMIIAMH C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU
310pOBbsl 0OJIBIIOE 3HAYEHHWE MMEeT WHAMBHIyalbHas y4yeOHas paboTa (KOHCYJIbTallUM) —
JOTIOTHUTEILHOE PAa3bsICHEHHE YyUeOHOro MaTepuraa.

WuauBuayanbHble KOHCYJIBTAllMM IO TPEIMETY SBIAIOTCA BaXHBIM  (DaKTOPOM,
CTIIOCOOCTBYIONIMM MHIWBUAYAIN3aMU OOYUEHHS U YCTAHOBIICHUIO BOCITHUTATEIILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YYaloIUMCS WHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3JI0POBBSI.

8. IlepeyeHpr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX MPH OCYLIECTBJICHUH
00pa30BaTeILHOIO MPOLECca MO0 JUCHUILINHE (MOIYJIIO).
8.1 llepevyenb HHPOPMALHOHHBIX TEXHOJIOTHIA.
1) Vcnonb3oBaHKE dIEKTPOHHBIX PE3ESHTAIMI TIPH TPOBEICHNUH JICKIHH.
2) TloaroroBka K KOJJIOKBUYMaMm M KOHCYJIbTHPOBAaHHE MOCPEACTBOM DIICKTPOHHON
[IOYTBHI.



3) BernosnHeHue 1a00paTOpHBIX PadoT.

8.2 IlepeyeHb HEOOXOAMMOT0 MTPOTPAMMHOTI0 00ecTeYeHus.

[IporpammHoOe obecrieueHre B paMKax porpaMmbl komnanuu Microsoft “Enrollment for
Education Solutions” DsktpEdu ALNG LicSAPk MVL

Jlor. Ne67-AD®/223-D3/2018 or 2018 Desktop Education ALNG LicSAPk MVL
Pre2017EES A Faculty EES

Jlor. Ne344/145 ot 28.06.2018 IlpenocTaBieHrne HEUCKIIFOUUTEIBHBIX UMYIIECTBEHHBIX
IIPaB HA UCTOJIb30BAHUE TPOTPAMMHOIO0 00eCIIedeHHS « AHTHUILIATHATY HA OJWH IOl

Kontpakt Ne59-ADD/223-03 2018 ot 07.09.2018 AnTHBHpyCcHas 3amuTa HGU3NIECKUX
pabouMx CTaHLIMH U CEPBEPOB:

Kaspersky Endpoint Security misiousneca — Crangaptasiii 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®/223-®3/2018 Cornamieane Mi-
crosoft ESS 72569510);

MATLAB nomep nunensunonsoro cornamenus Nel3-OK/2008-1 6eccpouno.

8.3 IlepeueHb HHPOPMATMOHHBIX CMIPABOYHBIX CHCTEM:
He npenycmotpensl

9. MaTepuajibHO-TeXHHYecKasi 0a3a, HeoOXoAUMAasi I OCylleCTBJIeHHsI 00pa3oBa-
TeJbHOI'0 MPOLEeCcCa M0 JUCHHILIMHE (MOYJII0).

No Bi pator MarepuajibHO-TEXHHYECKOE 00eCTiedyeHre TUCIUIUIMHBI (MO-
JIyJ1s1) U OCHAILIEHHOCTh
1.| Jlexyuonnvie 3anamusa | JIeKUMOHHAs ayJUTOPHUS, OCHAILEHHAs MPE3EHTALlMOHHONW TeX-
HUKOM (IIPOEKTOp, 3KpaH, KOMIIBIOTEP/HOYTOYK) U COOTBET-
CTBYIOIIMM HIporpaMMHbiM oOecnieueHueM (I10) miast Bocmpo-
u3BeneHus ¢ainos ¢popMara jpg U avi, J0CTaTOYHBIM KOJINYe-
cTBOM nocanouynsix Mect. 300, 114, 209, 201 xopn. C.

2. Cemunapckue 3anamus | He nperycMoTpeHO

3. Jlabopamopnvie 3ans- | Jlaboparopusi, yKOMIJIEKTOBaHHAs CHELMATU3UPOBAHHON Me-
mus 0enbI0 U TEXHUYECKUMHU cpecTBamMu oOydenus. 207, 212, 213

kop. C.

4, Kypcosoe npoexmupo- | He npeaycMoTpeHO
ganue

5. I'pynnosvie  (unousu- | Ayautopus AJs MPOBEACHUS IPYNIOBBIX (MHANBUAYAIBHBIX )
Jyanvivle) KOHCYIbMA- | 3aHATHM, OCHAIIIEHHAS TOCKON U KOMIUIEKTOM yueOHOM Mebe-
yuu mu. 212, 213, 207 xopm. C.

6. Texywuii  KOHmMpoOab, | AyaUTOpUs A TEKYIIEro KOHTPOJS U MPOMEXKYTOUHOU aTTe-
NPOMENCYMOUHAsi am- | CTallMU CTY/ACHTOB, OCHAIIEHHAs KOMITBIOTEPHON TEXHHUKOH C
mecmayus BO3MOKHOCTBIO MOAKIIOYEHUS K ceTH “VIHTepHeT”, ¢ COOTBET-

CTBYIOIIMM MPOTPAMMHEIM 00€CIIEUeHHEM B PEKUME ITOJIKITIO-
YEeHUsI K TEPMUHAJIBHOMY CEpBEpYy, C MPOrpaMMOi SKPaHHOTO
YBEIMYEHUSI U O0OECIIEYCHHBI JTOCTYIIOM B DJIEKTPOHHYIO HH-
(dbopmManoHHO-00pa3oBaTeNbHyYI0 Cpedy yHuBepcureTa. 114,
212, 230 xopm. C.

7. Camocmosmenvuas Kabuner st caMOCTOATENbHOM paboThl, OCHAIEHHBIH KOM-




paboma

NBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO IOAKIIOYEHUS K CETH
«HTepHEeTY, MPOrpaMMOi SKpaHHOTO YBEIUYEHUs U olecrie-
YEHHBIH  JIOCTYIOM B  3JEKTPOHHYI  HMH(OPMAIMOHHO-
oOpasoBareiibHyI0 cpenly yausepcurera. 208 xop. C.




