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1 Heau u 321244 M3y4YeHUs1 TUCHMILINHBI (MOIYJIs1).

1.1 Ilean ocBOeHUS TUCHUIIUHDI.

®opMUpPOBaHUE Y CTYJEHTOB KOMIIETCHIIMM B 0O0JACTH MHCTPYMEHTAJIBLHOIO (ITOPHUT-
MHUYECKOr0, TEXHHYECKOT0 U MPOrpaMMHOro) obecredeHus HHGOPMAIMOHHO-YIPABISIOIINX
CHUCTEM, T.€. CIOCO0ax W METOJax aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS, OTJIAJIKH, TPOU3BOJI-
CTBa U 9KCIUTyaTalluyd HHGOPMAIIMOHHO-YIIPABIISIIOIINX CUCTEM B Pa3IMYHbIX 00JIaCTsIX.

1.2 3agaun AUCHHUILINHEL,

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

0) paccMoTpeHHEe 00JIaCTH TPUMEHEHHS W TEHICHIMHA pPa3BUTHUS HHCTPYMEHTAJIbHBIX
CpencTB MHGOPMAITMOHHBIX CUCTEM;

B) MOJIyY€HHE MPAKTUYECKUX HABBIKOB ONUCAHUS WH(OPMALMOHHBIX MPOIECCOB U CHC-
TeM, MPUMEHEHUE MPUHIIUIIOB U METOAOB MOCTPOCHUS MH(OPMAIIMOHHBIX CUCTEM MPH HX IMPO-
€KTHPOBaHHH.

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

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

Jlii ocBOeHMsI IUCUUILINHBL « HCTpyMeHTaIbHbIE CpeicTBa UHPOPMALIMOHHBIX CUCTEM
CTYJEHTBI IOJDKHBI 0071a1aTh 6a30BBIMU 3HAHUSIMU U YMEHUSMHU O AUCHUILTHHAM «Maremaru-
YECKUH aHaIu3», «AHAJIUTHYECKas T€OMETpUs U JIMHEWHas anreOpay, «Teopus BeposiTHOCTEN U
MaTeMaTtuuyeckas cratuctuka», «MHdopmarukay, «ApxuTekTypa WH(OOPMALMOHHBIX CHCTEM),
«MHpopmannoHHBIE TEXHOIOTHWY, «Teopus HHPOPMAIIMOHHBIX IPOLECCOB U CUCTEM).

[TonydeHnHble B paMKax TUCHUILIUHBI «HCTpyMeHTaIbHbIE cpecTBa MHGOPMAITMOHHBIX
CUCTEM» 3HaHUS MHCTPYMEHTAJBHBIX CPEJCTB M NMPUOOPETEHHbIE HABBIKK IOCTPOEHHUS COBpE-
MEHHBIX MH()OPMAIIMOHHBIX CHCTEM HAMIyT MPAaKTHYECKOE MPUMEHEHHUE MPHU U3YyYCHHH TaKuX
JUCIUIUINH Kak «HPOKOMMYHHKaIlMOHHbIE CUCTEMBI U ceTn», «KoprnopaTtuBHble HH(pOpMaIIH-
OHHBIE cucTeMbl», «[IpoekTrpoBanue nHPOpPMAIIMOHHBIX cucTeMy, «HTepdeticsl nudopmanm-

OHHBIX CUCTEM», «MoaenrpoBaHue MPOLUECCOB U CUCTEM», «Teopusi IPUHATHS PEILICHUIN.

1.4 IlepeyeHpb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHUSs MO JMCHUILIMHE (MO1YJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHON NMPOrPaMMblI.

No Wunekc Conepxanue koM- | B pesynbraTte nuzydeHus: yueOHON TUCIUILIMHBI 00Y-
. | KOMIIETEH- | TIETCHINH (nmm eé YAIOIUECs] JOIKHBI
o 005078 4acTH) 3HATh YMeETh BJIaJ€Th
1. OIIK-3 CIIOCOOHOCTBIO METO/IbI pelle- YUTATh U BbI- HaBBIKaMH ca-
IIPUMEHSATH OCHOB- | HHS MH)KEHEpP- | IOJHATH YepPTe- | MOCTOSATEIbHON
HbIE MTPUEMBI U 3a- HO- KH; IPUMEHATh 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-

MPOrPaMMHBIM HOTO MPOEKTH- paboTku u HBIM K KOMITBIO-
KOMITOHGHTAaM UH- | POBAHUS; MMpa- odopmIIeHHS TEPHOMY MOJIe-
(hopMaIMOHHBIX BUJIA BBIMOJIHE- KOHCTPYKTOP- JINPOBAHUIO
CHUCTEM HUS YePTExKEH CKO- YCTPOMCTB, CHUC-
neTajeu, coo- TEXHOJIOTHYEe- TEM U

POYHBIX €OU-

CKOM TOKYMEH-

IMPONECCOB C




No WNHunekc Conepxanne kKoM- | B pesynbrare nuzydueHus yueOHOU JUCIUILIUHBL 00Y-
Ly, | KOMIETEH- | TeTeHIHn (i e€ Yaronuecs JOJKHbI
U1 YaCTH) 3HaTh yMeTh BJaJ1eTh
HUII, TallMy, UCIIOJIb- | HCIIOJIb30BAHU-
AIIEKTPUUYECKUX 30BaTh MOJIY- €M YHHBep-
cXeM (CTpyk- YEHHBIC 3HAHUS CaTbHBIX
TYpPHBIX, QYHK- | U HaBBIKU IIPU [IaKeTOB IPHU-
LIMOHAJIbHBIX, CO3/IaHUM JJIEK- | KJIaJHBIX KOM-
OPUHIUNNATIL- | TPOHHBIX MOJE- IbIOTEPHBIX
HBIX, MOHTaX- | JIEH CXEM H yCT- Iporpamm
HBIX) ¢ Y4ETOM | pOICTB Ha nep-
COBPEMEHHBIX COHAJIbHOM
MHUPOBBIX CTaH- KOMIIBIOTEPE,
JapTOB OCYIIECTBIISATh
CXEMOTEXHHUYe-
CKO€ MPOEKTH-
poBaHue pa3pa-
0aTbIBaEMBIX
paguonpueM-
HBIX Y3JI0B
YCTPOMCTB
2. OIIK-5 CIIOCOOHOCTBIO UC- | METOJBI IOUCKA | MPUMEHSTbh ME- | HaBbIKAMU KpH-
[I0JIb30BaTh COBpe- | HHMOpMaUU TOJIbl IOUCKA | THUYECKOr'o aHa-
MEHHBIE KOMITBIO- JUTSL PEeLICHUS UHPOpMALIUU JM3a HalieH-
TEpHBIE TEXHOJIO- IIOCTaBJIEHHOW | WM KPUTUYECKOTo | HOM MHpopMa-
T'HH TTOUCKA MH- 3aauu, KPUTH- aHaJM3a Ha- MU 1 000CHO-
bopmanuu ans YEeCKOIo aHalIM- | JIeHHOW MH(Op- | BaHMS MPHUHSA-
pelleHus mocTaB- | 3a3Toil uHPop- | Mauuu u odoc- TBIX UJIEU U
JIEHHOM 3ajaun, Maluu 1 000c- | HOBaHMS MPUHS- HOJXO0/I0B K
KPUTHYECKOTO aHa- | HOBAHUSI IPHHS- TBIX UJEH U PELICHHIO
au3a 3Toi uHpOop- TBIX UJEeH 1 MIOJIX0/10B K pe-
Maluu 1 000CHO- | MOJAXOJIOB K pe- LICHUIO
BaHUS MPUHSITHIX IIEHUIO
HIEeN U ITOAX00B K
PELIECHUIO
3. [1K-12 CIIOCOOHOCTBIO INPUHLIMIIBIL, 0a- | HPUMEHSTH CO- METOJaMH U
pa3pabaTbIBaTh 30BbI€ KOHIIETI- BpEMEHHbBIE CpeAcTBaMu
CpEeICTBa peann3a- | MU TEXHOJIOTUMN TEXHOJIOTHH MIPEICTaBICHHS
U1 nHpOpMalM- | TPOTrpaMMHUPO- NPOEKTHPOBa- | JIAaHHBIX U 3Ha-
OHHBIX TEXHOJOTHH | BaHU, OCHOB- | HHS IPOTPaMM- HUH 0 TIpej-
(MeToauueckue, HbIE 3Talbl U HBIX CPEJICTB, METHOH obac-
WH(POPMAIMOHHBIE, | MPHHIUIBI CO3- | WCIIOJIBE30BaTh TH, SI3BIKAMHU
MaTeMaTHYeCKHUe, JaHUs IPO- apXUTEKTypHBIE | MPOLEIYPHOTO
ATOPUTMUYECKHE, IPaMMHOTO U JAETaIu3upo- 1 00BEKTHO-
TEXHUYECKHE U NPOAYKTa, pa3- | BaHHBIC pelle- | OPHUEHTUPOBAH-
IPOTPaMMHEIE) JMYUE MEXIY | HUS IPU MPOEK- | HOTO MpOrpam-
cneuruKanueil | THpOBaHUU TPO- MHUPOBaHUS
U pean3anuen TpaMMHBIX
CPEICTB
4, [K-17 CITOCOOHOCTBIO HC- | OCHOBHBIE JIO- OCYIIECTBIISTh HaBBIKAMH JIO-
M0JIb30BaTh TEXHO- | TMUECKUE METO- | METO/0JIOTHYe- THKO-
JIOTMM pa3pabOTKU | Jbl M IPUEMBI | CKOE 0OOCHOBA- | METO/0JIOTHYE-




No WNHunekc Conepxanne kKoM- | B pesynbrare nuzydueHus yueOHOU JUCIUILIUHBL 00Y-
[y, | KOMIICTEH- | TETEHIMH (nmm eé YAIOIIUECS JOIDKHBI
02078 YaCTH) 3HATh yMeTh BJIA/IETh
00BEKTOB Ipodec- | HAYIHOTO HC- HUE HAyYHOTO CKOT'0 aHaJIn3a
CHOHAJIBHOM Jiesi- CJIeZIOBaHUs, UCCIICIOBAHMS, HAYYHOTO HC-
TEJILHOCTU B 00- | METOAOJOrWYe- | MPUMEHSTh CO- | CJEIOBAHUSA U

JACTSIX: MAIIMHO-
CTpoeHHue, mpubdo-
pocTpoeHue, Tex-
HUKa, 00pa3oBa-
HUE, MEIUIIMHA,
aJIMUHHUCTPATHBHOC
yIpaBJeHHE,
OPUCTIPY/ICHIINSA,
Ou3Hec, Ipeanpu-
HUMAaTEIIbCTBO,
KOMMEpIIHs, Me-
HEJHKMEHT, 0aH-
KOBCKHE CHUCTEMBI,
6€301acHOCTh MH-
(hopmaImoOHHBIX
CUCTEM, yIpaBJie-
HUE TEeXHOJIOTHYe-
CKHMH TIpoIecca-
MH, MEXaHUKa,
TeXHUuYecKas (pu-
3HKa, SHEPTreTUKa,
sIepHAs SHEPreTH-
Ka, CUJIOBasl DJIEK-
TPOHUKA, METAJI-
Typrusi, CTpOU-
TEJBCTBO, TPAHC-
MOPT, JKEJEe3HO/10-
POKHBIN TpaHC-
MOPT, CBSI3b, TEJIE-
KOMMYHHKAIIHH,
yIipaBiieHHe HH(O-
KOMMYHHKAITUSIMH,
MOYTOBAs CBS3b,
XUMHUYECKasl Ppo-
MBINIJIEHHOCTH,
CEIBbCKOE XO35UCT-
BO, TEKCTUIIbHAS U
JIeTKast IPOMBIIII-
JICHHOCTb, THIIIe-
Bast IPOMBIIIIICH-
HOCTb, MEAUIIHH-
CKHE 1 OMOTEXHO-
JIOTUH, TOPHOE Jie-
JI0, oOecrecucHue
0€30MacCHOCTH TMO/-
3€MHBIX MIPeIpH-

CKHE TEOPUH U
MIPUHIUIIBI CO-
BPEMEHHOM
HayKHU

BpEMEHHBIE Me-
TOJBI HAYIHBIX
HUCCIIEOBaHUN
st hopmupo-
BaHUs CyXKJe-
HUH U BBIBOJOB
o mpoodiemMam
UH(POPMALIMOH-
HBIX TEXHOJIIO-
Uil U CUCTEM;
OCYIIECTBIIATH
MareMaruye-
CKYIO TOCTa-
HOBKY HCCJIE-
JyeMBbIX 3aj1a4,
MIPUMCHSITh aIl-
napat HeMpoH-
HBIX CETeH B 00-
nactu uHpop-
MaITMOHHBIX
TEXHOJIOTUI

€ro pe3ynbTa-
TOB; METOJAMHU
Hay4HOTO T10-
MCKa U UHTEII-
JIEKTYaJIbHOTO
aHalM3a Hay4-
HOM uH(pOopMa-
IIUU U3 3apy-
OEKHBIX H OTe-
YECTBEHHBIX
HCTOYHUKOB
MIPY PEIICHUN
HOBBIX 3a/1a4;
MareMaTuye-
CKHM armapa-
TOM JIJIS perie-
HUA crienudu-
YECKHUX 3a/Ja4 B
00acTH UH-
(dhopmaImoHHBIX
CHCTEM H TEX-
HOJIOTHI




WNHunekc Conepxanne kKoM- | B pesynbrare nuzydueHus yueOHOU JUCIUILIUHBL 00Y-
KOMIIETCH- | TETeHIUH (1in e Yaronuecs JOJKHbI

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

SITUM U IIPOU3-
BOJICTB, T'€0JIOTHS,
HedTerazoBas OT-
paciib, Teoie3us 1
KapTorpadusi, reo-
nH(pOpMaLIMOHHBIE
CHCTEMEI, JIECHOM
KOMILJIEKC, XUMU-

KO-JIECHOU KOM-
IJIEKC, 9KOJIOTHS,
ctepa cepBuca,
CHCTEMBI MacCcOBOI
nH(pOpMALINH, JTH-
3aiH, MEIHAUHY-

CTpHS, a TAKKE
OPEINPUITHS pa3-
JMYHOTO TIPOPUIIS

U BCE BUJIBI JIes-
TETHHOCTH B YCJIO-
BUSIX IKOHOMHUKH
UHPOPMALTMOHHOTO
oOrrecTBa

2. CTpyKTYpa M coAepKaHue M CIHIIIMHBI.

2.1 PacnipeaesieHne TPyA0EMKOCTH JUCHHUILIMHBI 110 BHAaM padoT.

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

Bun yuebnoit paboThl Bcero CemecTtpbl
4acoB (dacel)
5
KonrakTHasi paboTa, B TOM 4HcJjIe: 40,2 40,2
AyauTopHbIe 3aHATHSA (BCEro):
3aHATHS JTEKIIHOHHOTO THIIA 18 18 - - -
JlaGopaTopHbIe 3aHATHS 18 18 - - -

3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI, MPAKTHYE-
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:

IToaroToBKa K 3K3aMeHy

Oo6masi Tpya10eMKOCTh qac. 72 72 - - -

B TOM YHUCJI€ KOHTAKTHas

baGora 40,2 | 40,2
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2.2 CTpyKTypa IMCHUIUIMHBI:

Pacnpenenenue Bu10B ya4eOHON pabOTHI M UX TPYJOEMKOCTHU 1O pa3JieiaM JAUCIUILTHHBL.

Pa3z[em>1 JUCHOUIIIIMHBI, U3Yy4aCMBIC B 5 CCMCCTPC

KosmmuectBo wacos
No HaumenoBanue pasnenon AyRHTOpHaA Bueaynuropraz
Bcero pabora pabota
JI JIP CPC
1 2 3 4 5 6
1 Tema 1. BBegenue B cucTeMHBII 5 2 0 3
aHaju3
Tema 2. Onrcanve MaTeMaTuye-
2.  |cKHX MoOjeJel TOCPEICTBOM 7 2 2 3
CTPYKTYPHBIX CXEM
Tema 3. MATLAB + Simulink, kax
WHTETPUPOBAHHAS UHCTPYMEH-
TaJbHas cpea allrOPUTMHUYECKOTO,
3. |TeXHHYECKOTO U MPOTPaMMHOTO 16 4 6 6
obecrieueHUs aHallM3a U CHHTE3a
UH()OPMAIIMOHHO-YITPABIISIOIINX
CUCTEM
Tema 4. Unentudukamnms MaTema-
4 |THHECKHX MoI[eneﬁ_ C HCIIOJIb30Ba- 13 4 4 5
Huem System Identification
Toolbox (MATLAB)
Tewma 5. UHCTpyMEHTaIbHBIE CpE-
5 [cTBa HEUPOCETEBBIX TEXHOJIOTUI 9 5 5 5
Neural Networks Toolbox
(MATLAB)
6. Tewma 6. Cpevz[a AHATTUTHYECKUX 9.3 9 5 5.8
BeIuKcieHuit Maple
Tema 7. MynbTUMETUNHBIE BbI-
7 yucnuTenbHbie cpeabl Wolfram 8 2 5 4
" |Research: Mathematica u Wolfram
Alpha
Hmozco no oucyuniune: 67,8 18 18 31,8
2.3 Coaepxxanue pa3aeioB AMCHUIIHHBI:
2.3.1 3aHATHUA JEeKIMOHHOTO THIIA.
®dopma Te-
No Hamvenosanue Coneprxanue pasjena KYLIEro
pasnena
KOHTPOJISI
1 2 3 4
1. Tema 1. BBengenue B cuc- OCHOBHBIE MOHATUSA U ONPEACIICHUSI CUCTEM- K

TEMHBIN aHaJIN3

HOT'O aHaJin3a (HCOHpe,Z[eJ'DIeMBIe NpECAMCTHBIC TIC-
PEMEHHBIC «BXO» U «BBIXO/I», IOHATHE «CHCTEMA,
MareMaTndeckada MOACIIb CI/ICTCMLI).
Knaccudukanust cucreM (B 3aBUCUMOCTH OT
THUIIa ypaBHeHHﬁ, OMUCBIBAIOIUX MATCMATUYCCKYIO




MOJICJIb; 10 TUITY KO3(P(UIIMEHTOB ypaBHCHHI Ma-
TEMaTUYEeCKOW MOJICNH; 10 BPEMEHH, 110 BO3CHCT-
BUIO OKPYKAIOIIIEH CPeJlbl; IO YHCITY BXOJIOB U BBI-
XOJ0B; I10 TUITY CBA3U MCKIAY BXOIOM U BBIXOIIOM).

Tema 2. Ommcanue Mate-
MaTHYSCKUX MOJIeIeH
MMOCPEJICTBOM CTPYKTYP-
HBIX CXEM

OcHoBHbIE NOHATUS U omnpexaenenus. [locrue-
JIOBaTEIbHOE COCIMHEHHE 3BEHbEB. llapamnensHoe
COEIMHEHHUE 3BEHbEB. BeTpeuHo-napaiienbHoe co-
CIMHCHUE 3BEHHEB WIM COCIMHEHHE C OOpaTHOM
CBSI3bIO.

Maremaruueckass HMHTEpIIpeTanus
peoOpa3oBaHus CTPYKTYPHBIX CXEM.

IIpaBuJI

Tema 3. MATLAB +
Simulink, kak uHTETpH-
POBaHHAs! HHCTPYMEH-
TaJbHAS CPeJia arOpUT-

MHYECKOT0, TEXHUYECKO-

r'0 U IIPOrPaMMHOTO
obecrieueHus aHanu3a u
CHHTE3a HH(POPMAIHOH-
HO-YIIPABIIAIOIINX CHC-

OcHOBHBIE OIIEPATOPHI BCTPOECHHOI'O SI3bIKA
MATLAB (MaTpu4HBIC OmepaTopbl, NEUCTBHUS HAJl
MHOTOYJIEHaMH, AeWcTBUA Haja (yHKUusAMH, 2D- u
3D-rpaduka).

[Tpumeprsr ucnonws3oBanuss MATLAB s
YUCJICHHOI0 PELIeHUs 3a/la4 aHajau3a MHpOopMalu-
OHHO-YIPABJISIIOIIUX CHUCTEM (TYI0OKC CHMBOJIb-
HBIX BBIYMCIICHUH, TYJIOOKC UYUCIIEHHOI'O MHTErpHU-
poBaHus nuddepeHINaIbHBIX YpaBHEHUH, TyI00KC

TeM aHaJIM3a JIMHEWHBIX CHCTEM, MaTeMaTH4eCKOE MO-
JEIMPOBAHME  CTPYKTYpHBIX CXE€M B  Cpele

Simulink).
Tema 4. UnenTuduxamnms [Tapamerpuueckass M HelmapaMeTpudecKas

MaTEMAaTHYCCKUX MOJC-
JIE¥ C MCTOJIb30BaHUEM
System Identification
Toolbox (MATLAB)

UACHTU(DUKAINSA CUCTEM C OJHUM M HECKOJIbKUMU
BXOJIaMU (BBIXOJaMH).

CreunanbHble CpeAcTBa U UACHTUDUKAIIIH
TUHAMHYECKHX OOBEKTOB TIEPBOTO, BTOPOTO U
TPETHETO MOPSIIKA.

OYHKIMKA CIPABKH 110 TECTOBBIM JAHHBIM H
UACHTU(DUIIMPOBAHHBIM MOJIEIISIM.

[IpenBaputenbHas 00pabOTKa JaHHBIX BO
BPEMEHHOW U YacTOTHOM o00nacTd, BKIIOYas
GuIbTpanuUIo, ynaJCHWEe TPEHIOB W CMEIICHUH,
yajaeHue yMa U BOCCTAHOBJICHHUE TAHHBIX.

CpenctBa Ui UIACHTHPUKAIUU 3aCPKEK U
00paTHBIX CBsI3EHl.

Crneunanbaelii 0ok mig Simulink, mo3so-
JSIOUINI BKJIIOYATh MOJIYYCHHYIO MpPU HACHTU(DH-
KaIlMA MOJICITh B IPYTHE CHCTEMBI.

Tema 5. MHCTpyMEHTaNIB-
HbIE CPEJCTBA HEHMpoce-
TeBBIX TexHoorui Neu-

ral Networks Toolbox
(MATLAB)

I'paduueckuii unTepdeiic moabzoBarest s
MOIIArOBOT0 CO3/IaHusl, 00Y4eHHs] U UMUTALMOHHO-
ro MOJEIMPOBAaHUs HEMPOHHBIX cerel. [loxnepxka
Haubosee paclpoCTPAaHEHHBIX YIPaBISIEMbIX U He-
YIIPABIISIEMBIX CETEBBIX CTPYKTYp. llosmHBIN mepe-
YeHb 00YyYaromMX M TECTHPYIOIUX (QyHKuui. Ju-
HaMHMYECKHE aJTOpPUTMbl OOYyYeHHUsS CeTed, BKIIIO-
Yarole BPEMEHHYIO 3aE€PKKYy, HEIMHEHHYIO aB-
toperpeccuto (NARX), nennsie u HacTpanBaembie
JUHAMHUYECKHE CTPYKTYPBI.

broku Simulink mist co3maHus HEWPOHHBIX
ceTell M pa3BUTHIX OJOKOB JUIsl CUCTEM KOHTPOJIS.




ABTomaruueckas renepanus OmgoxkoB Simulink us
00BEKTOB HEMPOHHOW ceTu. MoaynbHOE MpencTaB-
JICHHE CEeTH, IO3BOJIIONIEE CO3[aBaTh HEOTPAHM-
YEHHOE KOJIMYECTBO BXOJHBIX CJIOEB U OOBEIMHEH-
HBIX CETEH, a Takke rpaduvyeckoe MpelCTaBICHUE
APXUTEKTYPHI CETH.

OyHKIMKY TpeABapUTEIBHON U 1MOCTOOPabOoT-
ku ¥ Onoxku Simulink mist yimydinenus mpoiiecca
OoOy4YeHHsI W OIICHKH MPOU3BOJUTEIHLHOCTH CETH.
Busyanuzanus TONOJNOTHH M Tporecca oOydeHHst
HEUPOHHOMU CETH.

Tema 6. Cpena ananuTu-
YEeCKHX BhIYHCICHUNA Ma-

ple

Hasnayenue u npumenenue Maple. BricTpsiit
ctapT. CTpykTypa OOBEKTOB (Y4MClla U KOHCTaHTBHI,
CTPOKU U UMEHA, I10CJIEI0BATEIbHOCTD BbIPAYKEHUH,
HaOOpbl U CIHCKH, ONEpaTOpbl NPUCBAUBAHUS U
ypaBHeHus1, GyHKIMH, onepatopel Maple: oneparop
KOMIIO3ULIUU U HEUTpaJIbHBIN OIepaTop).

Komanner Maple/ T'paduku u  anumaius.
[pouenypHoe mporpammupoBanue B cpene Maple/
IIporpammupoBaHue CBOWCTB M IIPaBUJI BBIYMCIIE-
HUsl QYHKIUI U O1IepaToOpoB.

Tema 7. MynbTumenui-
HBIC BBIYHUCIIUTCIIBHBIC
cpeant Wolfram
Research: Mathematica u
Wolfram Alpha

CpaBHUTENBHBIA aHAIN3 BO3MOKHOCTEH BBI-
yucauTeabHbX cpeq MATLAB, Maple u Wolfram
Research.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.

He npenycMmotpenst

2.3.3 JlaGopaTopHbIe 3aHATHS.

dopma TeKy-
HanmenoBanue
Ne pasjena HaumeHnoBaHue 1a00paToOpHBIX paboT LIETO
KOHTPOJIS
1 2 3 4
1 Tema 2 HNucrpymenTanbHbie cpeacTBa Simulink n System JIP
Control Toolbox
2 Tema 3 HNHcTpyMeHTaJIbHBIE CPEACTBA AHAJIA3A U BU3YyaIU3a- JIP
NN JAHHBIX, MOJEINPOBAHUS U IPOCKTUPOBAHMS
CUCTEM Pa3IUYHOU IPUPOJIbI, ABTOMATUYECKOTO IIPO-
rPaMMHUPOBAHUSI U TECTUPOBAHUS OOBEKTOB pa3Iny-
HOU ITPUPOJBI
3 Tema 4 Wnentudukanus B IpOCTPaHCTBE COCTOSIHUM, TIEpe- JIP
JATOYHBIX M YACTOTHBIX MepelaTOYHbIX (DYHKIINH,
KOPPEJSLIMOHHBIX MOJENEN
4 Tema 5 W3yuyeHune TUITOBBIX HEUPOCETEBBIX MapagurM JIP
5 Tema 6 CpasuurenbHblil ananmus Symbolic Math Toolbox JIP
(MATLAB) u Maple
6 Tema 7 CpaBHUTENIbHBIN aHATIN3 BO3MOXXHOCTEW BBIYHUCIIH- JIP




tenbHbIX cper MATLAB, Maple u Wolfram Re-
search

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

He npenycMmotpensl

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSAITEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOIYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTLIAHBI
Ne Bun CPC T10 BBIMIOJHEHUIO CAMOCTOSTEIFHON paboThI

1 2 3

1 |IIpopabotka yueObHOro  |MeToauMYeCKHe yKa3aHHs MO OPraHU3allUN ayTUTOPHON M CamMo-
(TEOpETHYECKOr0) Mate-  |cTosTeNbHOM paboT, yTBep:KaeHHbIe Kadeapoil TeopeTHuecKoil
puana (M3HMKH U KOMIILIOTEPHBIX TEXHOJIOIUi, mpoTokon Ne 9 ot «14»
maprta 2017r

2 (llogroroBka K Tekyniemy | MeToanyeckie peKOMEHIAIMK JUIsl TOArOTOBKM K MpaKTHYe-
KOHTPOJIIO CKHUM, CEMHHAPCKUM U JaOOPAaTOPHBIM 3aHSATHSM, YTBEPKICH-
HbIe Kadenpoil TeopeTHdecKoi (PU3MKU W KOMITBIOTEPHBIX TEX-
HoJsiorui, npotokos Ne 9 ot «14» mapra 2017r.

Y4eOHO-METOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 0OyYalOImIUXCS U3
YuCiIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUATHS UH(DOpMALINU:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JInst u1l ¢ HapyIeHUs MM CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B pamkax guctmmiuabel «MHCTpyYMEHTANbHBIE CpeAcTBa WHGOPMAIMOHHBIX CHCTEM)
PCAIN3YIOTCA KaK TPaJUIIWUOHHBIC, TaAK U UHTCPAKTHBHBIC O6pa3OBaTeJILHBIe TEXHOJIOTHUH.

Hcnonb3yeMble MHTEPaKTUBHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH MO CEMECTpaM U BHJIaM
3aHATUH TIPEICTABIICHBI B TAOJIHUIIE.

Bun 3agarusa
Hcnons3yemble MHTEpAKTHBHBIC KomnuectBo
Cemectp | (JI, II3, C, JIP,
o0Opa3oBaTeNbHbIE TEXHOJIOTUU 4acoB
KCP)
JI «CTYJEHT B pOJIM IPETIOAABATEIIS 1
5 JI «PaboTa B MajbIX Trpymnmax» 1
JIP «Mo3roBoi MITypM» 1
Ounas
JIP «TBOpUeCcKOe 3a7aHne) 1
dbopma
KCP «Kputnueckoe MbIIIJIEHUE 1
KCP «MeToJ IPOEKTOBY 1




| Umozo: | 6

Jns Ui ¢ orpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbS MPEIyCMOTPEHA OpraHU3alUs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JJIEKTPOHHOM MTOYTHI.

4. OueHo4YHbIe CPeACTBA 1JIfl TEKYIEero KOHTPOJIsl yCIeBaeMOCTH U MPOMEKYTOYHOM
aTTeCcTAINH.

4.1 ®oHA OLIEHOYHBIX CPEICTB /IS MPOBEIeHHS TEKYIEero KOHTPOJIS.

[To mucturuimae «MHCTpyMEHTAlIbHBIC CPeICTBA HH()OPMAIIMOHHBIX CHCTEM) JIJIsl OUHOU
(dbopMbI 00YUICHHSI TPEAYCMOTPEHBI CIIEYIONIHE (DOPMBI TEKYIIETO KOHTPOJIS:

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

0) BeIMOTHEHHE TaboparopHbIX padbot (JIP) mo Temam 2, 3, 4, 5, 6, 7.

Hepeqeﬂb BOIIPOCOB AJIA MMPOBEACHUA KOJJIOKBUYMA

Tema 1. IlepeueHb BOIIPOCOB:

1)
2)
3)
4)

HeonpeﬂenﬂeMme MpECAMETHBIC TICPEMCHHBIC «BXOI» U «BBIXOI».

IlonsTHe «cucteMa.

MaremaTudeckas MOACIb CUCTEMBI.

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

MaTUYCCKYIO MOJCIIb.

5)
JCIIN.

6)

7)

8)

9)

Knaccudukanus cucrem no Tumy Ko3hUIMEHTOB ypaBHEHUI MaTeMaTHYECKO Mo-

Knaccugukanus cuctem 1o BpeMeHHU.

Knaccugukarus cuctem 1o BO3JeCTBUIO OKPYKAIOIICH CPE/IbI.
Knaccugukaius cuctem 1o 4uciay BXOAOB U BBIXO/I0B.
Knaccmbnxaum[ CHUCTCM I10 TUITY CBA3H MCKIAY BXOJ0M U BBIXOJ0M.

Tewma 2. [lepedyenb BOpocoB:

1)
2)
3)
4)
5)

OCHOBHBIE TIOHSTHS M OTIPE/ICIICHUSI.

[TocnenoBarenbHOE COETMHEHNE 3BCHBEB.

[NapamiensHOE COeTMHEHUE 3BEHBEB.

Bcerpeuyno-niapasienbHOE COSIMHEHNE 3BEHBEB HIIH COSTMHEHNE ¢ 00PAaTHOM CBSI3BIO.
MaremaTtnueckas MHTEpIIpeTanus MpaBui MpeoOpa3oBaHUs CTPYKTYPHBIX CXEM.

Tema 3. [lepedueHb BOpoOCOB:

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

Matpuunsie onepatopst MATLAB.

Hevicteusa Hag MHOrouneHamu MATLAB.

HeiictBus Han pynkuusimu MATLAB.

2D- rpadmka MATLAB.

3D-rpajpuxa MATLAB.

TynGokc CHUMBOJIBHBIX BHIYUCIICHUI.

TynOGokc YMCIEHHOTO UHTETpUPOBaHUs AU epeHInanbHbIX YpaBHEHUI.
TynOokc aHanM3a TUHEHHBIX CUCTEM.

Marematudeckoe MOJICITHPOBAaHHE CTPYKTYPHBIX cXxeM B cpeae Simulink.

Tewma 4. [lepedueHp BOIpOCOB:

1)

[TapameTpudeckass U HemapameTpudeckass WASHTU(UKAIMS CUCTEM C OJHUM M He-

CKOJIbKUMH BXOJaMH (BBIXO/IaMH).

2)

CrernuanpHble CpeACTBa I UACHTH(UKAIIMN JUHAMHUYECKUX OOBEKTOB MEPBOTO,

BTOPOT'O U TPETHETO MOPSIIKA.

3)

(DYHKI_[I/II/I CITpaBKH I10 TECTOBBIM JAaHHBIM U I/I,Z[GHTI/I(bI/IL[I/IpOBaHHBIM MOACIISAM.



4) TlpenBaputenbHas 0OpabOTKa JaHHBIX BO BPEMEHHOW M YaCTOTHOM O0JACTH, BKIIIO-
Yast GUIBTPALNIO, YIAICHHE TPEHIOB U CMEILICHNH, YIaJICHHE IIyMa U BOCCTAHOBJICHUE TAHHBIX.

5) Cpexncrsa s nneHTU(UKALNMHT 3a]ICPKEK U 0OPaTHBIX CBS3CH.

6) Crenumaneueiii 670k ams Simulink, mo3BossroNIMiE BKIIOYATh MOJYYCHHYIO IIPH
UICHTU(UKAIIMY MOJICINIb B IPYTHE CHCTEMBI.

Tema 5. Ilepedenb BOIIpOCOB:

1) T'paduueckuii nuHTEpdENC MONB30BATENS VIS IMOIIArOBOTO CO3JaHHs, OOYYEHUS |
MMHUTAUMOHHOTO MOJICIIMPOBAHUS HEUPOHHBIX CETEH.

2) Tlomnepykka Haubosee pacpOCTPAHEHHBIX YIPABJISAEMbIX U HEYHPABISIEMBIX CETE-
BBIX CTPYKTYP.

3) Ilomublii mepeueHb 0OYYAIONMIMX U TECTHPYIOMIUX (HYHKIIUH.

4) JluHaMHUYeCKHE aJIrOPUTMbI OOYYCHHUsS CETel, BKIIIOYAOIINE BPEMCHHYIO 3aCPIKKY,
HenmHeiHyro aproperpeccuio (NARX), nienHbie U HacTpanBaeMble IUHAMHYECKUE CTPYKTYPHI.

5) buoku Simulink s co3nanus HEWPOHHBIX CETEH M Pa3BHTHIX OJIOKOB Ui CHCTEM
KOHTPOJISI.

6) Asromaruueckas reHepaius 610koB Simulink u3 00beKTOB HEHPOHHOM CeTH.

7) MonyabHOE NPEACTaBICHUE CETH, MO3BOJISIONIEE CO3/[aBaTh HEOrPAHUICHHOE KOJIH-
YEeCTBO BXOJHBIX CIIOEB M OOBEITUHEHHBIX CETEH, a TakKe rpadUuecKoe MpeACTaBICHUE apXu-
TEKTYpPBbI CETH.

8) ®yHKIMHU MpeaBapUTEIbHOW M TOCTOOpaboTKu M Oioku Simulink mms ymyuireHus
nporiecca 00y4YCHHUs ¥ OIICHKH ITPOU3BOUTEIILHOCTH CETH.

9) Busyanuzanus TONMOJOTHH U Tpoiiecca 00yueHUs] HeHPOHHOM CETH.

Tema 6. [lepeuenb BOpocoB:

1) Hasnauenue u npumenenne Maple. BeicTpbrii cTapT.

2) UYwucna u koHctanTel Maple.

3) Crpoku u umena Maple.

4) TlocnenoBarenbHOCTH BhIpakeHuid Maple.

5) Ha6opsr u ciucku Maple.

6) Omeparopsl npucBanBaHus U ypaBHeHus Maple.

7) ®yuakuuu Maple.

8) OmepaTop KOMIIO3UIIMU U HEUTpaIbHBIH omepartop Maple.

9) Komannasr Maple/ I'paduku 1 aHEMAIHS.

10) IIpouenypHoe mporpamMupoBanue B cpeae Maple/ TIporpaMmupoBaHye CBONCTB |
NpaBWJI BBIYMCIICHHUS (QYHKIUH U OTIEpaTopoB.

Tema 7. IlepeueHb BOIPOCOB:

1) Beruucnutenshas cpena MATLAB.

2) BeuucnurensHas cpena Maple.

3) Beruucnurenshas cpena Wolfram Research.

4) CpaBuutenbsHbiii ananu3z MATLAB, Maple u Wolfram Research.

OO6pa3ibl 3a1anmii Ha nabopaTopHyto padory (JIP) mis npoBeneHus TeKymero KOHTpOJIs
3HaHUU no puciumimHe «HCTpyMeHTanbHble cpefcTBa MHPOPMAIIMOHHBIX CUCTEM) MO TeMaM
2,3,4,5,6,7:

JIP o Teme 2
[TpogeMoHCTpHPOBATH HHCTPYMEHTANBHBIE cpeacTBa Simulink:
1) HWurepakTuBHas rpaduuecKas cpeia s IOCTPOCHUS OJOK-THarpaMm.
2) Pacmmpsiemast OMGIHMOTEKA TOTOBBIX OJIOKOB.



3) CpezacrBa NOCTPOCHHSI MHOTOYPOBHEBBIX UEPAPXUUCCKUX MHOTOKOMIIOHEHTHBIX MO-
NETIEN.

4) CpencTBo HaBUTAIMH U HACTPOMKH MMapaMeTpoB CIOKHBIX Mogeneit - Model Explor-
er.

5) Cpencrsa unrerpamuu rotoBbix C/C++, FORTRAN, ADA u MATLAB-anroputmMoB
B MOJI€JIb, B3aUMOJICHCTBUE C BHEIIHUMU IIPOrpaMMaMHU JIJIsl MOJEIUPOBaHUS.

6) CoBpemeHHble cpecTBa pemieHus AuddepeHIHaIbHBIX YPaBHEHUH U1 HETIPEphIB-
HBIX, TUCKPETHBIX, INHEWHBIX U HEIMHEHHBIX 0OBEKTOB (B TOM YHUCIIE C TUCTEPE3UCOM H pa3phl-
BaMHu).

7) HmuTannoHHOE MOJAEIMPOBAaHHE HECTAIIMOHAPHBIX CUCTEM C IIOMOLIBIO peraTeliei ¢
IIEPEMEHHBIM U MTOCTOSHHBIM LIaroM Wi MeTojoM ympasisemoro u3 MATLAB naketHoro mo-
JEIIMPOBAHMSL.

8) UHrepakTHBHAs BHU3yaJqHM3alusl BBIXOIHBIX CHUTHAJIOB, CPEACTBA HACTPOMKH M 3a/1a-
HUS BXOJHBIX BO3/IEHCTBU.

9) CpezcrBa OTIAIKU M aHATH3a MOJICIICH.

10) TTomuast unTerpamust ¢ MATLAB, Brito4as 4HCIACHHBIE METOJIbI, BU3YaTH3AIIUIO,
aHAJIN3 JIaHHBIX U rpaguueckue nHTepdencol.

JIP no teme 3

[IpumenuTsh:

1) HWHcTpyMeHTaNbHBIC CPEICTBA 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 MOJCITUPOBAHUS U IPOCKTUPOBAHUS CHCTEM MacCOBO-
ro oociykuBanust (SimEvents).

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

4) VIHCTpyMEHTaIbHBIC CPEICTBAa MOJCIUPOBAHHS U MPOCKTUPOBAHHS MEXaHHYCCKUX
cucrem (SimMechanics).

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

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

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

8) UHcTpyMeHTaNbHBIE CPECTBA MOJICIUPOBAHUS U MIPOSKTHPOBAHUS DIICKTPOMEXaHH-
yeckux cucteM (SimElectronics).

9) MHuctpymenTampHble cpeAcTBa  Bu3yanusanuu  3D-aBmwkenus  (Simulink®3D
Animation).

10) MHCcTpyMEeHTANBHBIE CPEICTBA MOJCIMPOBAHUS U MTPOSKTUPOBAHUS IHM(PPOBBIX CHC-
TeM 00paboTku curHaios (Signal Processing Blockset).

11) MHCcTpyMeHTANBHBIE 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) VHCTpyMEHTAIbHBIC CPEICTBA MOJCIMPOBAHUS U TMPOCKTHPOBAHUS MHUKPOIPOIIEC-
copubix cucteM (Real-Time Workshop).

15) MHcTpyMeHTaIbHBIE CPEICTBA aBTOMATUIECKOTO MPOrPAMMHUPOBAHUS KOHTPOJLIEPOB
(Simulink® PLC Coder).



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

17) VHcTpyMeHTaNbHBIC CPEACTBA BU3yaIn3alluu KapTorpadguyeckux naHubix (Mapping
Toolbox).

18) MHcTpyMeHTaNIbHBIE CPEICTBA TECTUPOBaHKS HH()OPMALMOHHO-YIPABIISIONIMX CHC-
teM (Simulink Design Verifier, System Test).

JIP o Teme 4
[Ipoussectu cienyromue 1eUCTBU:

1) Wpentuduxamus B IpOCTPAHCTBE COCTOSHUIA.

2) Wnentudukanus nepesaTouHbIX GyHKIHIA.

3) WnentuduKaius 4acTOTHBIX TIepPeIaTOUHBIX (YHKIHUIA.
4) Wnentudukanus KoppesUOHHBIX MOJENEH.

JIP o Teme 5
[IpousBecTr U3ydeHHE TUTIOBBIX HEMPOCETEBBIX MAPaIUTM.

JIP no Teme 6
[TpousBectu cpaBHUTENBHBINA aHanu3 Symbolic Math Toolbox (MATLAB) u Maple.

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

4.2 ®oHJ OLIEHOYHBIX CPE/ICTB /Il MPOBEJAeHUs MPOMEKYTOUHOI aTTeCTAIUH.

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

Bonpocs! /151 NOATOTOBKH K 3a4eTy

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

2) Tlonsitue «cucteMay.

3) MaremaTtudeckasi MOJICIb CUCTEMBI.

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

5) Kuaccudukarys cucteM 1o THITY KO3(PPHUIMSHTOB YPaBHEHUI MaTeMaTHUECKONH MO-
JIeIu.

6) Kiaccudukarus cucteM o BpeMeHH.

7) Knaccudukanus cucteM 1o BO3ISHCTBUIO OKPYKAIOIIEH Cpebl.

8) Kiaccudukaryst CHCTEM MO YHCITY BXOJIOB U BBIXOJIOB.

9) Kuaccudukanus cucTeM Mo THITY CBSI3U MEX/y BXOJOM U BBIXOJIOM.

10) Omucanne MaTeMaTU4eCcKUX MOZEJIEH MOCPEICTBOM CTPYKTYPHBIX cxeM. OCHOBHEBIC
TIOHSTHS U OTIPEICIICHUSI.

11) IMocnemoBarenbHOE COCTUHCHHUE 3BEHBEB.

12) TlapannenbHOE COCIMHEHHUE 3BEHBEB.

13) BcerpeuHo-napanienbHOe COSAMHEHHE 3BEHBEB WITH COSMHEHHE C 00paTHOI CBA3BIO.

14) MaremaTruecKast HHTEPIIPETAIMS IPABHII IPEOOPa30BaHMsI CTPYKTYPHBIX CXEM.

15) Matpuunsie oneparopsl MATLAB.

16) JletictBust Hag muorowienamu MATLAB.

17) HeiictBust Hax pynknusima MATLAB.

18) 2D- rpadpuxa MATLAB.



19) 3D-rpajuxa MATLAB.

20) Tysa00KC CHMBOJIbHBIX BBIYHCIICHHUI.

21) TynOoKC YKCICHHOTO HHTETPUPOBAaHUS TUPPEePCHIINATBHBIX YPaBHCHUH.

22) Tyn0OoKc aHanM3a JTUHEUHBIX CHCTEM.

23) MaremaTHueckoe MOJICIIMPOBAHUE CTPYKTYPHBIX cXeM B cpeae Simulink.

24) TlapameTpuueckas U HemapaMeTpUYecKas WACHTH(PHKAIUS CUCTEM C OJHUM U He-
CKOJIbKMMH BXOJIaMH (BBIXOJIaMH ).

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

26) dyHKIUU CIIPABKU 10 TECTOBBIM JAHHBIM M UACHTHMOUIIMPOBAHHBIM MOICIISIM.

27) TlpenBaputenbHas 00pabOTKa JaHHBIX BO BPEMEHHOW U YacTOTHOM 00JaCTH, BKIIIO-
yast QUIbTpAIHIO, yJAICHUE TPSHIOB U CMEIICHUH, y/IaJICHUE IIyMa U BOCCTAHOBJICHUE JTAHHBIX.

28) Cpexacrsa uis uaeHTU(UKALINYT 3a]IePKEK U 0OpaTHBIX CBSI3CH.

29) CnenuanpHbiii 670k mis Simulink, mo3Bosnsomuii BKIIOYATh TMOJYYCHHYIO TPH
UICHTU(UKAIIMU MOJICNb B IPYTHE CHCTEMBI.

30) I'pacduueckuit uHTEpQEHC MONMB30BATENS IS MOMIArOBOTO CO3JaHMs, OOYYEHUS H
MMHUTAMOHHOTO MOJICJIIMPOBAHUS HEUPOHHBIX CETEH.

31) Tloanepskka Haubosee PacpOCTPAHEHHBIX YIPABIAEMBIX U HEYIPABIIEMBIX CETE-
BBIX CTPYKTYP.

32) TlonHblii epevyeHb 00YYAIOIINX U TECTUPYIOUUX (YHKIIHH.

33) JluHaMu4ecKue alnropuTMbl O0YYCHHsI CETeH, BKIIIOYAIONINE BPEMEHHYIO 3aJICPKKY,
HenuHelHyo aBroperpeccuio (NARX), 1ienHbie U HacTpauBaeMble THHAMHYECKUE CTPYKTYPBHI.

34) bnoku Simulink st co3nanus HEWPOHHBIX CETEH M Pa3BHTBHIX OJIOKOB Ui CHCTEM
KOHTPOJISI.

35) ABromaruueckas reHepaius 0;0koB SImulink u3 00beKTOB HEHPOHHO# CETH.

36) MoaynpHOE TpEICTaBICHUE CETH, TO3BOJISIONICE CO3/1aBaTh HEOIPAHHUCHHOE KOJH-
YEeCTBO BXOJIHBIX CJIIOCB M OOBEIMHECHHBIX CETCH, a TaKkKe rpapuyecKkoe MPEICTaBICHUE apXH-
TEKTYPHI CETH.

37) ®yHKIUU MPeIBapUTENBbHON M 1ocToOpaboTku u 6ok Simulink s ymydrieHus
nporiecca 00y4eHHsI U OLCHKH TPOU3BOIUTEIBHOCTH CETH.

38) Busyanuzanus TOMOJOTHH U Tpoliecca 00yueHUs] HEHPOHHOM CETH.

39) Hasnauenue u npumerenre Maple. BeicTpsrii crapT.

40) Yucna u xoncrantsl Maple.

41) Crpoxu u umena Maple.

42) TlocnenoBarenbHOCTH BhipakeHuid Maple.

43) Hab6ops! u ciucku Maple.

44) Omneparopbl prcBauBaHus u ypaBHeHus Maple.

45) dyukuuu Maple.

46) Omneparop KOMIIO3UIIMU M HEWTpaibHbIN oneparop Maple.

47) Komannaet Maple/ I'paduku u aHumarus.

48) Tlpouenypuoe nporpammupoBanue B cpeae Maple/ TIporpammupoBaHue CBOWCTB U
NIPaBUJI BBIYMCIICHUS (PYHKIIUH U OTIEPATOPOB.

49) BeruncnurensHas cpena MATLAB.

50) BeruucnurensHas cpena Maple.

51) BeraucnurensHas cpena Wolfram Research.

52) Cpasuurenbnbiii ananuz MATLAB, Maple u Wolfram Research.

Temaruka NpaKTUYECKHUX 3aaHHU Ha 3a4eTe
1) IlpumeHeHHMEe HHCTPYMEHTANBHBIX cpeactB Simulink.
2) llpumeHeHne HHCTpYMEHTAIBHBIX cpeacTB System Control Toolbox.
3) TlpumeHeHHE HHCTPYMEHTAIBLHBIX CPE/ICTB aHATU3a U BU3YaIN3aI[UH JaHHbIX.



4) TlpuMeHEHHE UHCTPYMEHTAJIBHBIX CPEACTB MOJICIUPOBAHHS U MTPOCKTHPOBAHUS CHC-
TEM Pa3IHMYHON MPUPOIBIL.

5) IlpumeHeHHE HHCTPYMEHTATIBHBIX CPEICTB aBTOMATHYECKOTO MPOrPAMMUPOBAHUS U
TECTUPOBAHUS OOBEKTOB PA3IMYHON TIPUPOIBI.

6) 3amaun upeHTU(UKAIMU B IPOCTPAHCTBE COCTOSHUU.

7) 3amaun uACHTH(PUKAIMKE B MPOCTPAHCTBE TMEPEIATOUHBIX M YACTOTHBIX IepeaaToy-
HBIX (QYHKITHI.

8) 3amaun uaeHTU(UKAIMU B IPOCTPAHCTBE KOPPEIAIHOHHBIX MOJIEIICH.

9) 3agaun NPUMEHEHHS TUIIOBBIX HEHPOCETEBBIX MAPAIUTM.

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

11) IIpumeHeHHEe HHCTPYMEHTABHBIX cpencTB Maple.

12) Ilpumenenne uHCTpyMEHTANBHBIX cpeactB Wolfram Research.

O6pazen 6unera it IPOBEACHUS 3a4eTa 1Mo AucuuIuinHe «HCTpyMeHTaIbHbIe CPEeCT-
Ba MH(MOPMAITMOHHBIX CUCTEM)!

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUPEX-
AEHUE BbICIIEI'O ObPA3OBAHIA
«KYBAHCKUU I'OCY JAPCTBEHHbLIM YHUBEPCUTET»

OuU3NKO-TeXHUUECKH (paKkyIbTeT
Kadenpa reoperndeckoii (GU3UKU M KOMITBIOTEPHBIX TEXHOJIOTUN
Hamnpasnenue noaroroku 09.03.02 MHbopMaimOHHBIE CUCTEMBI M TEXHOJIOTHH

2017-2018 yu. ron
Juctummmaa MHCTpyMeHTaIbHBIC CPECTBA HHPOPMAITMOHHBIX CUCTEM

BUWJIET Ne 1

=

Matpuunsie onepatopsl MATLAB.

2. MonynbpHOe MpeJICTaBlIeHHE CETH, TO3BOJISAIONIEE CO3aBaTh HEOTPAHUYEHHOE KOJUYECTBO
BXOJIHBIX CJIOEB M OOBbEIUHEHHBIX CETEeH, a TakKe rpapuueckoe MpeCTaBICHUE apXUTEK-
TypBI CETH.

3. Pemmts 3amauy uaeHTH(UKAIIUKN B TPOCTPAHCTBE COCTOSTHUH.

3aBeayromuii kadenpoit B.A. Ucaes

3aueTr Mo y4eOHOU AMCHHUIUIMHE UMEET IebI0 MPOBEPUTH U OLICHUTh YPOBEHb 3HAHUU,
MOJTYYEHHBIX CTYJICHTAMH, YMEHHE MPUMEHATh WX K PEHICHHIO MPAKTUYCCKHUX 3a/1a4, a TaKKe
CTETICHb OBJIAJICHUS MPAKTUYECKHUMH YMEHHUSMU M HaBbIKAMHU B 00beMe TpeOoBaHM yueOHOM
MIPOTPAMMBI.

3aueT MPOBOAUTCS B MEPHUOJ 3aUETHOW HEJENU COTJIACHO PACIHCAHUIO 3a4€TOB, YTBEP-
KICHHOMY JIeKaHOM (haKybTeTa.

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

K 3adery momyckaroTcsi CTyI€HTHI, BEIIOTHUBIINE BCe TPeOOBaHUS YIeOHOM TPOrpaMMBI
0 JTUCITUTUTAHE.

3aBenyronuii kageapoil Mo MpeACTaBICHUIO MPENoaBaTeNlsi MOXKET OCBOOOXKIATh OT
Clauu 3a4eTa CTYACHTOB, MOKA3aBIIMX OTJIMYHBIC 3HAHUS 10 pe3yibTaTaM TEKYIEro KOHTPOJIs,
C BBICTABIICHUEM UM OIICHKH «3aUTEHOY.




3aueT MpOBOAWTCS B YCTHOU (hopme, MO 3a4eTHBIM OWiIeTaM, KOJIHYECTBO KOTOPBIX
oJKHO ObITh Ha 10 % GombIlie, YeM YHCICHHOCTh CTYACHTOB B caMOil 00I1bI10# y4eOHOi rpyr-
mne.

B 3auerHblit OuneT BKIIOYAIOTCA TPU BOIpPOCA: JIBA TEOPETUUYECKUX U OJIMH MpaKTUYe-
CKUH.

KouncynpTanum cTyZeHTOB MPOBOJATCS MPENOJaBaTEISIMU, BEAYIIUMU 3aHATHUS 110 y4eO-
HOM AMCLIUIUIMHE, B IEPUO/I MOATOTOBKH K 3a4ETy B COOTBETCTBUU C PACIIMCAHUEM 3a4€TOB.

B xonme mpoBeneHuss KOHCYNbTallUi CTyJEHTaM JAIOTCSI HEOOXOIUMBIEC MOSICHEHUS IO
yueOHOMY MaTepuaiy, yKa3blBaeTCsl yu4eOHO-METOIuYecKas JIuTeparypa Ijs MOJITOTOBKH K 3a-
YeTy, JOBOJATCS MEepeueHb Y4eOHBIX M HAIJIATHBIX MMOCOOUil, CIPAaBOYHBIX MAaTEpUAIOB, KOTO-
PBIMH Pa3peIICHO MOJIb30BAThHCS MPU TPOBEICHUM 3a4eTa, MOPSAI0K JESHCTBUN CTyACHTa Ha 3a4e-
T€, TUTIOBOI1 0OOOIIEHHBIN aITOPUTM OTBETA CTYJIEHTA Ha BOIIPOCHI 3aU€THOTO OMIIeTa.

B aynutopuu, rae npuHUMAaETCs 3a4€T, MOKET HAXOUThCA OJIHOBPEMEHHO He Oosee ye-
TBIPEX CTYJIEHTOB U3 pacyeTa Ha OJJHOTO K3aMEeHaTOopa.

Ha moAroToBky k OTBETY Ha BOMPOCH! 3a4ETHOT'O OMJIeTa KOKIOMY CTYICHTY OTBOJUTCS
0,5 4.

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

3HaHUs, yMEHUS U HaBbIKM 0Oy4aroIIMXcs 32 OTBET Ha BOIPOC 3a4€THOro Oumiiera ornpe-
JETSIOTCS. YaCTHBIMHM 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 CTPOHUT B COOTBETCTBUHU C THUIIOBBIM aJTOPUTMOM, MaTepHall U3JIaraeT yBEpEeHHO,
MIOCJIEIOBATENBHO U JIOTHYHO, POU3BOANT HEOOXOIMMBIE I0KA3aTEILCTBA U BBIBOJIBI;

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;

NIpY OTBETE HE B MOJHOW Mepe MPHUIEPKUBACTCS THIIOBOTO AJITOPUTMA, MaTepHall H3Ja-
raeT HeyBEepeHHO, JIOIYCKAeT HETOYHOCTH U TEPMHHOJIOTUYECKHUE OLITHOKH;

IIPH TTOCTAHOBKE JIOTIOJHUTEIHHBIX BOTPOCOB TEPSIETCS, MPABUIBHBIE OTBETHI HAXOHUT
TOJILKO IOCTIE TOCTAaHOBKHM 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).

JIOTIOTHUTENBHBINA BOTIPOC MOXKET OBITH 3a/IaH CTYJACHTY 10 TEOPETUIECKUM H TpaKTHUe-
CKUM BOIIpOCaM, 3a KOTOpbIe Oblja MojiyuyeHa Hu3IIasl OolleHKa, B 00beMe TpeOoBaHUil yueOHOM
HPOTPaMMBI 110 JUCIUIUIHHE.



OGH_IEUI OLCHKAa 3a 3a4€T BBIBOAUTCA Ha OCHOBAHHWHMU YAaCTHBIX OLICHOK 3a OTBETHI HA BO-
IPOCHI 3a4ETHOTO OMJIETa M IOMOJHUTENIbHBIC BOIPOCHL. [Ipr 3TOM peKOMEHIyeTCs TOIb30BaTh-
Csl CIIeIyIoIel TabmuIeit:

YacTtHbie OLICHKHU 3a OTBETHI Ha BOIIPOCHL

B 5 JlomonmauTenbHbIE BO-
OO01mas oeHKa OIIPOCHI OMjIEeTa IpOCHI
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IIPU TOJIyYEHHUH JIBYX U 00Jiee YaCTHBIX OLEHOK «HEYA0B-
JIETBOPUTEIILHO) 110 BOIIPOCAM OMIIETA;

IIpU OTKa3e OT OTBETA Ha JiBa BOIPOCa OUIIETa;

B ClIy4ae OOHapyKEHHUs y CTYJEHTa IOCIe MOIy4YeHHUs
uM Owmiiera yuyeOHbBIX MOCOOUI, METOAMYECKHX MAaTepHaoB,
y4eOHOM M MHOW JUTEpaTyphl (32 UCKIIOYEHHEM pa3pelIeH-
HBIX JJIsl HCIIOJIb30BAHNUS), KOHCIIEKTOB, HE3aBUCUMO OT THUIIA
«HE3AUYTCHO» HOCHUTCIIA I/IH(i)OpMaHI/II/I, a TakXKe IJIOOBIX TEXHHYECKHX
CPEACTB M CPEICTB Nepeaayd 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 JIFOOBIX TEXHHUECKHUX CPEJICTB M CPEACTB Mepeaauu nHGOopMaIiuu, 100 UCTIONb-
30BaHUs UM IIOACKA3KH, BHC 3aBHCHUMOCTH OT TOTIO, OBLJIM JTM MCIOIB30BaHbI YKa3aHHbIC MaTcC-
puansl U (MIM) CPEACTBA MPHU MOATOTOBKE K OTBETY Ha 3ayeTe, yKa3aHHbIe MaTepuaibl U3bIMa-
I0TCS1, ¥ BBICTABJISIETCSI OLIEHKA «HE3aUTEHOY.

YacTHbIe OLIEHKH 332 OTBETHI Ha BOMPOCHI OUeTa U 001Iast OIleHKa OOBSIBISIETCS CTYACH-
Ty 10 OKOHYaHUH UM OTBETa Ha 3aYeTe.

[TonoxuTrenbHas OLEHKAa («3aYT€HO») 3aHOCUTCS B 3aYETHYIO BEIOMOCTh, 3aYETHYIO
KHIDKKY CTY/ICHTa U J)KYpHAaJl ydeTa yueOHBIX 3aHSATHH.




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

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

3aucy B 3a4ETHYIO BEIOMOCTb, 3aUETHYIO KHIJKKY M XKYpHal ydeTa y4eOHbIX 3aHATUI
JIEJIal0TCs YEPHOHM NacTo (YepHUIIaMU) 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. AKTyaJbHOCTH U 3HaUCHHUE.
1.2. HaumeHOBaHHME OCHOBHBIX HOPMAaTUBHBIX JOKYMEHTOB.
1.3. Mecro gaHHOrO 351eMeHTa (BOIpoca, 3a/1auu, mpo0IeMbl) B 00IIEH CUCTEME.
2. OcHOBHas 4acTh.
2.1. TpebGoBaHHs HOPMATHUBHBIX JTOKYMEHTOB.
2.2.  Uenu, moHATHS, ONPEACICHUs, TEPMUHBI, (POPMYIIBI, KATETOPUU, B3AUMOCBS-
3M, 3aKOHOMEPHOCTH, 3aKOHBI.
2.3. Hasnauenwme, kiaccudukanus, CTpyKTypa, COCTaB, YCTPOICTBO, padoTa, 3a1a-
qu, QYHKIWHU, COJCpKAHUE, OpTraHU3aIUs, YCIOBUS, IOPSIOK, IEHCTBUS,
HOPMBI, HOPMAaTHUBBI, TIOKA3aTeIN, OCOOEHHOCTH, BO3SMOXKHOCTH, UIICH.
2.4. Tlokas, neMoHCTpanus, MPAKTHKA, PE3YIIbTATHI.
2.5. OneIT 1eATeIbHOCTH, 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 HEOOXOJMMOCTH 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;

— Ip1 HEOOXOAUMOCTH JJIs1 00YHaIOIIUXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMH 37]0POBbSI
U MHBAJIMJOB MIpOIelypa OLIEHUBAHUS PE3yIbTaTOB OOYyUYEHMs MO AUCLUIUIMHE MOXET MPOBO-
JTUTHCSI B HECKOJIBKO 3TaIloB.

[Iponienypa orneHMBaHUsI PE3yIbTaTOB OO0Y4YEHHs WMHBAJIUAOB M JIUI] C OIpaHUYECHHBIMHU
BO3MOXXHOCTSIMHU 3/I0pOBbsI IO AMCLHMILINHE (MOJYJIIO) MpeAycMaTpUBaeT IpPeJa0CTaBICHUE HH-
¢dopmanuu B hopMax, aAalTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pOBbS M BOCIPUATHUS HHPOpMa-
IUH:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B mieyaTHo opwme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyIIeHUsIMHA OIIOPHO-JBUTATEIBHOTO ammapara:

— B I1e4aTHoOM (opme,

— B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.



5. IlepeyeHb OCHOBHOI M JOMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJISI OCBOEHM Sl JTUCUMIIIMHBI (MOXYJIst).

5.1 OcHoBHast 1MTEpaTypa:

1. A6pamoga, JI.B. UacTpyMeHTanbHBIE CpeicTBa HHPOPMAITMOHHBIX CUCTEM : yuyeOHOe
noco6ue / JI.B. Abpamona ; MunuctepcTBo o0pasoBanus u Hayku Poccuiickoit deneparuu, Ce-
BepHBI (ApKkTHYeCKUid) dhenepanbHblii yHUBEepcUTET MeHn M.B. JloMoHOCOBA. - ApXaHTebCK :
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. Buuyrosa, A.A. IHCTpyMeHTaIbHBIE CPEAICTBA MHPOPMALMOHHBIX CHCTEM : Y4eOHOE
nocobue / A.A. Buuyrosa ; MunuctepcTBo oOpa3oBanusi U Hayku Poccuiickoit denepanun, De-
JiepalbHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUPEKACHHE BBICIIErO 0Opa3oBa-
Hus «HarnmoHanpHbIN UccaeqoBaTENbCKU TOMCKHNM TOCY/1IapCTBEHHBI YHUBEPCUTET». - TOMCK
: U3natenscTBO TOMCKOTO MOJIMTEXHUYECKOTO YHUBEpcuTeTa, 2015. - 136 c. : wi., Tadi., cxem. -
bubmuorp. B kH.. - ISBN 978-5-4387-0574-1 ; To e [DnextponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=442814

Jl51 ocBOGHMS AUCUMILTUHBI HHBAIMIAMH U JIUIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
37I0POBbSI MMEIOTCA H3JaHUs B AJICKTPOHHOM BHUJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaxX
«JIaubp» u «OpaiiT».

5.2 JlonosiHUTEILHAS JIUTEpaTypa:

1. Tepman-I'ankun, Cepreit ['epmanoBuu. KomnbsrorepHoe MoaeMpoBaHre MOTyIPOBO/I-
HUKOBbIX cucteM B MATLAB 6.0 [Tekct] : [yuebnoe nocobue] / C. I'. I'epman-T'ankumn. - CIIO. :
KOPOHA npunT, 2007. - 320 c. : wi. - (Y4eOHHK 17151 BBICIIUX M CPEIHUX YICOHBIX 3aBE/ICHHI)
(Yuutens u yuenuk). - [lpumn. : [1] nuckera. - bubnuorp. : ¢. 319-320. - ISBN 9785793104715 :
130 p.

2. HIrtoB6a, Cepreit JImMutpueBud. IIpoekTHpoBaHHE HEUETKUX CUCTEM CpPEIACTBAMHU
MATLAB [Tekct] / C. . llIToB6a. - M. : T'opsiuas nunus-Tenexom, 2007. - 284 c. - bubmuorp. :
c. 277-279. - ISBN 593517359X : 132 p.

3. Iepememytep, B. M. Ilakersr pacmupennss 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 HEHUS
HUTCS
WHpOKOMMYHUKAITMOHHBIE 4 2006: 2008- s 5 et
TEXHOJIOTUU
2. | Uadopmatrka u oOpa3oBaHme 6 1992- 93 TOCT.
3. |Nudopmaruka. PeepaTuBHblii )
sypHan BUHUTH 12 1987 3an PK OCT.
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 TEXHOJOTHI
8. Mup I1K 12 2006-2009 93 5 ner
9. |HeitpokoMIbIOTEpHI: pa3padoT- 12 2004- 0 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 napopmaTuka 6 2007 ¢ Ne4- 43 IIOCT.
12. | IlpoGnemsl iepexaun nHpOP- 4 2005- ws —
MaIiu
13. [IporpammupoBanue 6 1975- q3 OCT.
14. | IlporpammHbIE NIPOAYKTHI U 2005- ws —
CUCTEMBbI

6. IlepeyeHnb pecypcoB MHGOPMAIMOHHO-TEJEeKOMMYHHKANIMOHHON ceTn «HHTep-
HET», B TOM YHCJe COBpeMeHHbIe NpodeccuoHAIbHbIE 0a3bl JAHHBIX U MH(OPMAIIMOHHBbIE
CIIPaBOYHbIE CHCTEMbI, HE00X0IUMbIe [JIs1 0CBOCHHS TUCIHUIIIUHBI (MOIYJIST).

1. B/ Web of Science - riaBHbIif pecypc [isl HCCIeA0BaTENeH MO MOUCKY U aHAJU3y Hay4-
HOH nuTeparypsbl, oxBarbiBatomieil okosio 18000 HayyHBIX )KypHAJIOB €O Bcero mupa. ba-
3a JAaHHBIX MEKYHAPOIHBIX MHICKCOB HaydyHOTo UTUpOBaHus http://webofscience.com/

2. ZbMATH - monnas matemarudeckas 0a3a maHHbIX. OXBaThIBa€T MaTepHalbl ¢ KOHIA 19
Beka. ZzbMATH conepxut okono 4000000 moxymentoB u3 6osnee 3000 xypHaioB u
170000 kaur mo MmaTemMaTuke, CTaTUCTHKE, UHPopmartuke. https://zbmath.org/

3. Bl Kaggle - sto miatpopma i coopa u 00pabOTKU JaHHBIX. SIBISIETCS] OH-JIAMH TTO-

IaJIKOM Il HAY9HOTo MojenupoBanus. https://www.kaggle.com/

ba3za nannbeix Hay4noii anextponnsiii 6udimnorexku eLIBRARY.RU https://elibrary.ru/

ba3za nannbix Beepoccuiickoro HHCTUTYTa HAyYHOW M TeXHHUYecKod umHpopmaruu (BU-

HUTU) PAH http://mwww2.viniti.ru/

6. «JIEKTPOHHAS BUBJIMOTEKA JIMCCEPTAILIMI» Poccuiickoii I'ocyaapcTBeHHOI

bubnuotexu (PT'B) — B Hacrosimee Bpemss Db/] comepxut 6omee 800 000 moaHBIX TEK-

cTOB aucceprarmid. https://dvs.rsl.ru

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

8. ba3za OTKpBITBIX JaHHBIX MUHHCTEpCTBA TpyAa M COLMAIbHOW 3amuTel PO
https://rosmintrud.ru/opendata

9. @enepanbHbIl MOpPTAJ €AMHOE OKHO JAOCTyHa K HWH(GOPMAIMOHHBIM pecypcam -
http://window.edu.ru/

10. Poccuiickuil pona pyHIaMEHTaNbHBIX MCCIEAOBAaHUM MpeIoCTaBIsIeT AOCTYI K HH Op-
MaIlMOHHBIM HAyKOMETPUYECKUM 0a3aM JaHHBIX M MOJHOTEKCTOBBIM HaYYHBIM pecypca-
mu nzgarenseT Springer Nature u Elsevier - http://www.rfbr.ru/rffi/ru

11. ®enepanbubiii nopran "MHpopMalnoHHO-KOMMYHHKAIIMOHHbBIE TEXHOJIOTUHU B 00pa3o-
BaHuu" - http://www.ict.edu.ru/

12. «Jlextopuym TB» — Bumeosnekuuu Beaymux jgekropoB Poccuu. Jlektopuym — on-line —
6ubnuoteka, rae BY3bl u u3BecTHbIE JIeKTOpUM PoccUM MPE3EHTYIOT CBOMX JYYIIUX
aekTopoB. JlocTym k MaTepranam cBOOOIHBIN 1 OecrutaTHBIN - hitp://www.lektorium.tv.

o &

~

7. Meroanueckue yKa3aHusi IJs O0y4alIIMXCH IO OCBOCHHIO JIHCUMILIMHBI
(MmomyJis).

OcHoBHBIMU (OpMaMH KOHTAKTHOM MO AuCHUIUIMHE «HCTpyMEHTalbHBIE CPECTBA UH-
(hOpMaITMOHHBIX CUCTEM» JIJIsi OUHOM (hOpMBI O0yUEHUS SBISIOTCS JEKIUH, JJa0OpaTOpHBIE pado-
THI M1 KOHTPOJIUPYEMasi CaMOCTOsITEIbHAs padoTa.

Jlekiuu mo mucnumuimHe «MHCTpyMEHTaNbHBIE CpeACcTBa MH(POPMAIIMOHHBIX CHCTEM)
clenyeT MPOBOJIUTh B KOMITBIOTEPHBIX Kiaccax Kadempsl TeOpeTHUeCKOW (PU3WKH M KOMIIBIO-
TEPHBIX TEXHOJOTUM C UCIOJIb30BAHUEM CPEACTB MyJbTUMenua. [Ipu moAroToBKe OTIAEIBHBIX
BOIPOCOB JIEKIIUN UJIN JIEKIUHN 10 OMpPEEICHHBIM TeMaM Yy4eOHOM MporpaMMbl peKOMEHIYETCsI
AKTHUBHO MPUBJIEKATh CTYJICHTOB, pEeAIU3ys TaKUE BUJIbI MHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEX-
HOJIOTUH, Kak «CTyIeHT B poJiu IpenoAaBarens» u «PaboTta B MabIX Tpymmax».



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

JIaGopatopHbie pabOThl 1O AUCHUILINHE «MHCTpyMEHTaNbHbIE CPeCTBa HHPOPMALIUOH-
HBIX CHUCTEM» CJIEJlyeT IIPOBOAUTh B KOMIIBIOTEPHBIX Kilaccax Kadeapbl TEOPETUUECKO (pu3uku
U KOMITBIOTEPHBIX TEXHOJIOTHH. BrInonHenue mabopaTopHbIX pabOT codeTaeT pa3iuvHbIC BUIBI
NPaKTUYECKUX 3alaHuil U ynpaxHeHuil. Ha naGopaTopHbIx paboTax peKOMEHIyeTcCsl CIOIb30-
BaTh oOpa3oBarenbHble TexHoJoruu «Mo3roBoit mtypm» u «TBopueckoe 3amanue». [Ipu BbI-
HOJIHEHUHU pabOT UCIOJIB3YIOTCS JIOKAIbHBIE U II100aIbHbIE CETH.

Kontponupyemyro caMoCTOSTENbHYIO pabOTy CTYIEHTOB MO JUCHMILINHE «MHCTpyMEeH-
TaJIbHbIE CPEJCTBA MH(OPMALIMOHHBIX CUCTEM» CIIEyeT IPOBOJIUTH B KOMIIBIOTEPHBIX Kiaccax
Kaeapsl TEOPETUIECKON (PM3NKK M KOMITBIOTEPHBIX TeXHOJOrHi. [IpoBenenne 3ausaTuil npeny-
CMaTpHBaeT MOCTAHOBKY NMPOOJIEMHBIX BOIPOCOB, aHAJINU3 BO3MOKHBIX aJIrOPUTMOB JEHCTBUH U
IIOMCK ONTUMAIBHOIO pemieHus. [lo3aromy npu npoBeieHUH KOHTPOIUPYEMON CaMOCTOSITEILHON
paboThl PEKOMEHYETCsl MCIIOIB30BaTh 00pazoBaTelbHble TeXHOJIOTUM «Kputudeckoe Mbliie-
Hue» u «MeTosl IPOEKTOBY.

Crpykrypa nucuuminabl «VHCTpyMeHTallbHBIE CPEJCTBa HWH(OPMAILMOHHBIX CHUCTEM)
JUIsE OYHOU (hOpMBI OOYUEHHS ONPEACISET CIECTYIONINE BHIBI CAMOCTOATEIBHON paboThI: caMo-
croarenbHas pabora cryneHta (CPC).

CamocrosiTenbHast paboTa CTyJIeHTa SIBJISETCSI OCHOBHBIM BHJIOM CaMOCTOSITENIbHOM pabo-
Thl. OHa MPOBOAUTCS B LEJAX 3aKPEIUICHUS 3HAHUM, TOJYyYEHHBIX Ha BCEX BUIAX YY€OHbBIX 3aHs-
THH, a TaKKe paclIMpeHus] U yriyOJeHus 3HaHWUH, T.€. aKTUBHOTO NMPUOOPETEHHS CTYIECHTAMHU
HOBBIX 3HaHUM.

CPC Bxumtouaet npopabOTKy U MOBTOPEHHE JICKIIMOHHOTO MaTepuaia. JJis 3Toro cryaeH-
Ty PEKOMEHAYETCS IPOYUTATh TEKCT JIEKIMH, IIEPECKA3aTh €r0 BCIYX, BOCIIPOU3BECTH CaAMOCTOSI-
TEIbHO HMMEIOLIUECS B TEKCTE CTPYKTYPHO-JIOTMYECKHE CXEMBI, JUarpamMmbl, MaTeMaTHUYECKUe
BBIKJIAZKU (OpMYII, JJOKa3aTenbCcTBa TeopeM U T.I. [IpopaboTKy JIEKLIMOHHOrO Marepuana cie-
JyeT MPOBOJUThH CHAayaja MOCIEA0BaTENbHO, 110 KaXKI0MY Y4€OHOMY BOINPOCY, a 3aTe€M IOBTOP-
HO, II0 BCEMY TEKCTY JIEKIUH.

CPC Takxe BKJIIOYAeT U3ydeHHE MaTepuaia 0 peKOMEHOBAHHBIM yUeOHUKaM U y4eO-
HBIM 1TocoOusaM. Tak Kak CyIIecTByeT OrpOMHOE KOJIMUYECTBO y4eOHOM JIuTepaTyphl, TO Ui 3TO-
ro BUa NOJrOTOBKM HEOOXOAUMO IpeaABapUTENIbHOE yKa3aHue npemnojaasarens. [Ipenonasarens
JIOJKEH BBICTYIATh 37€Ch B POJIU OIBITHOTO «IIyTEBOIAUTEIS», ONPEIEIIsAs MOCIEN0BATEIbHOCTD
3HAKOMCTBA C JINTEPATYPHBIMU UCTOUYHUKAMU U «TITyOUHY MOTPYKEHUS» B KXKIbI U3 HUX.

Onnum u3 BunoB CPC sBisieTcs moJAroToBKa K 1aboparopHsiM padotam. Ilpenonasarens
HaKaHyHE OYEpEJHOro 3aHATUS 00O3HAYaeT JJs CTYAEHTOB KPYyr TEOPETUYECKOro Marepuaa,
HE00X0/IMMOTO JIJIsl BHIMOJHEHUS JabopaTopHOi paboThl. CTyaeHTHI MpopabaThIBalOT ero. 3a-
TEM, YK€ B ayJUTOPHH, NIepe]l BHIMOIHEHUEM 3aJlaHuH, MpenoiaBaTellb NPOU3BOAUT KOHTPOIIb-
HBI ONPOC CTYIEHTOB. JTO MO3BOJSAET ONPENEIUTh CTENEHb FOTOBHOCTU TPYIIIBI 110 JaHHOU
TE€ME U CKOPPEKTHUPOBATH XO/1 3aHSTHSL.

[IpenonaBaTens NOMKEH MPOTHO3UPOBATH 3aTPYAHEHMSI, KOTOPbIE MOT'YT BO3HHMKHYTH Y
CTYJEHTOB IIPU CaMOCTOSITEIbHOM HM3YYeHMHM U YCBOCHHMM y4EOHOro mMarepuayia M MperycMOoT-
pPeTh ONEepaTHBHYIO KOHCYJBTAIUIO O JII0O0OMY Borpocy. Eciii BO3HUKAIOT 3aTpyAHEHUS 1O O/1-
HOMY U TOMY € MaTepuaiy (BOIpocy) y MHOTHX CTYJI€HTOB, TO eJIaTeIbHO MPOBECTU IPYIIIO-
BYIO KOHCY/bTaluio. KoHCYIbTalluu TOJDKHBI OBITH KPATKUMH: IPYMIOBast - 2-3 MUH., HHJIUBU-
nyanbHas - 1-2 muH. ['myOuHy U KauecTBO YCBOEHHS yueOHOro MaTepuana HeoOXoIuMo Hempe-
PBIBHO OTCJIEKMBATH IIPH NIPOBEIEHUH TEKYILETO KOHTPOJIS 3HAHUH.

B ocBoeHuu NUCHUIUIMHBI MHBATUAAMHM U JIUI[AMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
310pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTallUM) —
JOTIOTHUTEILHOE PAa3bsICHEHHE YyUeOHOro MaTepuraa.

WuauBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBIAIOTCS BaXHBIM  (DAaKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3ALUN OOYUYEHHUS U YCTAHOBJIEHUIO BOCIMTATEIBHOIO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YyJalomUMCS HMHBAJIHIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBbSL.



B ocBoeHWM MUCHUTUIMHBI WHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAWBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE Y4eOHOTro MaTepuaia.

WupuBuayanbHbIe KOHCYJBTAIlMM IO TPEIMETY SBISIOTCS BaKHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIMBUyaTU3allMd O0yYEHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W O0YyJYaroImUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. llepeuenbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 MPOLEcca Mo AUCHUIINHE (MOYJII0).
8.1 llepeyeHb HHPOPMALHOHHBIX TEXHOJIOTHIA.
1) Hcnosnp30BaHKE SICKTPOHHBIX MPE3CHTAIMN TIPH TPOBEIACHUH JICKIIHH.
2) TloaroroBka K KOJJIOKBUYMaM M KOHCYJIbTHPOBAaHHE MOCPEACTBOM DIICKTPOHHOM
MOYTBHI.
3) BernosHeHue 1a00paTOPHBIX padoT.

8.2 IlepeuyeHb HEOOXOAMMOTO JTUIIEH3MOHHOTO MPOrPAMMHOI0 00ecneyeHns.

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

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

Hor. Ne344/145 ot 28.06.2018 IIpenocraBiieHrne HEMCKIIOUUTEIbHBIX UMYIIIECTBEHHBIX
IIPaB HA UCIOJIb30BaHUE TPOTPAMMHOI0 00eCIIeUCHHS «AHTHILIATHATY HA OJWH IOl

KonTpakr Ne59-AD®/223-d3 2018 ot 07.09.2018 AHTHBHpYCHas 3amuTa PU3NIECKUX
pabouMX CTaHIMI U CEpPBEPOB:

Kaspersky Endpoint Security ans6usneca — Cranmaptabiii Russian Edition. 1500-2499
Node 1 year Educational Renewal License

Microsoft Windows 10;

Microsoft Office Professional Plus (Ne73—A30®/223-®3/2018 Cornamenue Microsoft
ESS 72569510);

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

MATLAB nomep nuuen3nonHoro cornamenust Nel13-OK/2008-1 GeccpoyHo.

9. Martepua/jibHO-TeXHHYecKasi 0a3a, HeoOXoAUMAs /IS OCyllecTBJIeHUs 00pa3oBa-
TeJbHOI'0 MPOIecca Mo JUCHUILIMHE (MOYJII0).

MarepuanbHO-TeXHUYECKOE 00ecriedeHne TUCIUIITUHBI (MO-

No Bug pabor
JTyJisl) ¥ OCHAIIEHHOCTh

1.| Jlexyuonnvie 3anamus | JIGKUMOHHAST ayUTOPHS, OCHAIIEHHAS MPE3CHTAIMOHHONW TeX-
HUKOH (IIPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK) M COOTBETCT-
BYIOIIMM TporpaMMHbIM obecnieueHuem (I10) nns Bocmpous-
BeZieHUs QaiinoB opmaTa jpg U avi, T0CTaTOYHBIM KOJIHYECT-
BoM nocanounbix Mect. 300, 114, 209, 201 xopm. C.

2. Cemunapckue 3ansamus | He npegycMoTpeHo
3. Jlabopamopnvie 3ans- | JlabopaTopus, YKOMIUIEKTOBaHHAS CIEIUATU3UPOBAHHON Me-
must OeJTbI0 M TEXHUYECKUMHU cpeficTBaMu o0ydenus. 207, 212, 213
kop. C.
4, Kypcosoe npoexmupo- | He npeaycMoTpeHO

6aHuUe




I'pynnosvle  (unoueu-
OyaibHble) KOHCYIbma-
yuu

Aynuropus Uil IPOBENEHUS I'PYNIIOBIX (MHANBUYaJIbHBIX)
3aHATHUN, OCHAIICHHAS TOCKOW U KOMIUIEKTOM y4eOHOH Mebe-
mm. 212, 213, 207 xopm. C.

Texywuii  KoHmMpPOT®,
NpOMeNCYmouHas am-
mecmayusl

AynuTtopus I TEKYIIETO KOHTPOJIS U MIPOMEKYTOUYHOH aTTe-
CTallM CTYAEHTOB, OCHAILICHHAs KOMIIBIOTEPHOW TEXHUKOWU C
BO3MOKHOCTBIO MOJKIIOUEHUS K ceTu “NHTEepHET”, C COOTBET-
CTBYIOIIIUM MPOTPAMMHBEIM OOECTICUEHUEM B PEIKUME TIOIKITIO-
YeHUSI K TePMHHAIBHOMY CEpBEpY, C MPOrpPaMMOM IKPaHHOTO
YBEJIMUEHUSI ¥ O0ECTIEYCHHBIN JOCTYIIOM B 3JIEKTPOHHYIO WH-
(dbopmarmoHHO-00pa3oBaTelIbHYI0 Cpelly yHuBepcutera. 114,
212, 230 xopm. C.

CamocmosamenvHas
paboma

Kabuner nmis camocToATenbHOW PabOThI, OCHAIEHHBIM KOM-
MBIOTEPHON TEXHUKON C BO3MO>KHOCTBIO MOJKJIIOUEHHS K CETH
«MHTEepHeT», MPOrpaMMOi 3KPaHHOTO YBEIMUYEHUS M obecrie-
YCHHBIH  JIOCTYIIOM B  JJICKTPOHHYIO  WH(OPMAIMOHHO-
oOpa3oBaTenbHyIo cpeny yauBepcuteta. 208 xopri. C.




