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1. IacnopT ¢oHIa OLIEHOUYHBIX CPEACTB
B pesynbraTe ocBOCHUS Y4eOHOU MUCIHUIUIMHBI «ABTOMATU3ANUS (GU3HUYECKOTO IKCIICPHUMEHTA»
oOyyJaronuiicss A0mkeH oOmanate mpeaycMoTpeHHbIME PI'OC i maHHBIX CHEUaIbHOCTEH
CIIO cnemyromuMu yMEHUSMH, 3HAHHUSIMH: TIOTy4eHHE U 0O0paboTKa HKCIEePHUMEHTAIbHBIX
JAHHBIX C TIOMOIIBI0 COBPEMEHHOT'O aHAJIOTOBOT'O0 000pYAOBaHUS U ITUGPOBOTO 000PYAOBAHUS.

[Ipouecc wu3y4yeHHs MAUCUMIUIMHBI HampaBlieH Ha (OPMUPOBAHHE DJIEMEHTOB CIIEAYIOLINX
kommeteHuil B coorsercTBuu ¢ GI'OC BO 1o janHoMy HampaBieHHIO:

(bU3HKH JIJ1S1 OCBOCHHS
PO IITBHBIX
(bU3HUECKUX
TCITUTUTNH

THGOPMAIIMOHHBIX MAaTEPHAJIOB TIO
TEeMaTHKE HCCIICIOBAHUSI.

[TK-3.2 Crooco0eH MHOArOTOBUTH
FICXO/THBIC JTAHHBIC Ut
MaTeMaTUYECKOTO OTIHCAHUS
(bu3uKH Tpolecca B 3aJlaHHOU
(bM3MUeCcKOil cucTeMe ¢ yueToM ee
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Kon HanmenoBanne Nunpukarop gocTrkeHus B pe3ynbTare ocBoeHus

KOMIICTCH- KOMIICTCHITUH KOMIICTCHIUH JUCHUTITUHBI 00yYaromunics

185051 (3axpennienHbvlil 3a OUCYUNIUHOL) JOJIZKEH
YK-1 Criocoben VYK-1.1. Ananusupyer 3aaauqy, 3HaTh: AHamu3upoBaTh
OCYIIECTBIISATh BBIIENSA €€ 0a30BbIE 3amady, BbIACHAS €e 0a30BbIC
MOUCK, KPUTUYECKUM | cocTaBisitomue. OCyIeCTBISIET (COCTABIISIFOITNE
aHaJIU3 U CUHTE3 JIEKOMIIO3HIIHIO YMerTh: Ocy1ecTBIsITH
uHpopmanuu, 3aJ1a4H. nouck  uwHpOpMammMM A
MPUMEHSTh VK-1.2. Haxomut u [pELLIEHNS IOCTaBJICHHOM|
CHUCTEMHBIN MOJIX0/I | KPUTUYECKU aHATUZUPYET 3a/1aud TI0 Pa3IUYHBIM THIIAM
JUTSL peIeHUs nH(OPMAIIHIO, HEOOXOUMYIO  BalpOCoOB
MOCTABJICHHBIX 3aJ1a4 | ISl peIICHUs Bmaners: Ilpu o0OpaboTke
IIOCTABJICHHOM 3aJ1a4M. H(pOpMaITUU OTJINYACT
VYK-1.3. PaccmatpuBaer (hakThbI oT MHEHUH,
pa3IuYHbIC BAPUAHTHI PEIICHUS] [MHTEPIpETAIHil, OIICHOK,
3aJla4d, OLICHUBAs MX dbopmupyer COOCTBEHHBIC
JIOCTOMHCTBA U MHEHMUS u CY>KJIEHUS,
HEIOCTATKH. APTyYMEHTUPYET CBOM BBIBO/Ib]
VYK-1.4. I'paMOTHO, JIOTHYHO, Y TOYKY 3pPECHHS
apryMEeHTUPOBAHHO (HOPMUPYET
COOCTBEHHBIE CYXKICHUS U
OIICHKH.
Otnnyaet paxkThl OT MHEHUH,
WHTEpIpeTaluii, OEeHOK U T.1.
B PACCYKJICHUSIX IPYTUX
YYaCTHUKOB
JEeITEIILHOCTH.
VYK-1.5. Onpegnensier u
OIICHUBAET MPAKTUYECKHE
IIOCIICACTBUS BO3MOXKHEIX
pELICHUH 3a/1a4H.

I1K-3 CI0COOHOCTh IIK-3.1. Cnocoben  onenuth| Bramgers: MmeTomamu
ICII0JIH30BATh AKTYaTbHOCTh pEIIaeMOM 3aJaur| HaxOoXKIEeHHUs, 0TOOpa 1
CTCIMATM3UPOBAHHBIC [HA OCHOBE aHAlIM3a HAy4YHO-| OOBEAMHEHUS Pa3IMYHBIX
BHAHMS B 00J1aCTH TEXHHYECKOM  JIMTepaTypbl  H| METOIOB MPOBEICHUS

(bU3MYECKUX HCCIIETOBAaHUM.
VYMeTh: OCMBICIICHHO
BBIOMPATh HAYYHBIH METO
MpOBeACHUS (PU3HIECCKUX
HCCIICIOBaHUIM.

3HaTh: CIOCOOBI
OHpCIICHCHI/IH BHUJIOB U TUIIOB




T1IK-3.3. Crioco0eH aziekBaTHO MIpY NPOBEJICHUH

WHCTPYMEHTApHi MU
(hOopMyJITHPOBKE MOJICITHPYFOIITHX
¢busnveckuii mporecc
YPABHEHUM.

Ha3HAYCHUSI U 3JIEMEHTHOM| mpodeccHoHaNbHBIX 33/1a4, a
3JIEKTPOHHOU, ONTHUYECKO) 0a3bl.| Takke METOAbI X PELICHUS

IIPUMEHUTH MaTEMATHYECKUI (bU3NIECKUX UCCIIeJOBAHUI

MeToanuyeckne yKa3aHusl 0 OPraHU3aluu CaMOCTOSITEIbHOM PadoThl CTYI€HTOB

a) Meroanyeckre peKOMEHIAIUH 110 U3YYCHUIO TEOPETUUECKON YacTu y4eOHOT0 MOy st
Teopernueckue 3aHATUS AUCUUILTUHBI IPEJICTABICHBI B BUJIE JCKIUH.

Lenp nexkuuu — opraHu3anus 1eJIeHANPaBICHHONW MO3HABATEIBHON JACSATEIIBHOCTA CTYJEHTOB IO
OBJIAJICHUIO IPOTPAMMHBIM MaTepUaIoM JUCIHUILTAHBI.

3ajaun JIGKIMOHHBIX 3aHATUH — JaTh CBSI3aHHOE, IOCJIEIOBATEIbHOE H3JI0KEHHWE MaTepuala,
COOOIIUTh CTYJCHTaM OCHOBHOE COJIEp)KaHHE IpeIMeTa B IEIOCTHOM, CHCTEMaTU3MPOBAHHOM
BHUIC.

CTpyKTYypa M cojep:KaHue OCHOBHBIX pa3iesioB (MpuBeieHa B pabouecii mporpamMme ydeOHOM
JUCLUATUTHHBI)

Metoabl 1 cpeacTBa NPOBEACHUS TEOPETHYCCKUX 3aHATHI

[Ipy m3ydyeHun y4yeOHOro MOAYJSl CTYIEHThI JOJDKHBI MOCELATh JIEKIMOHHBIE 3aHSTHUS, BECTH
KOHCIIEKTBI U  CAaMOCTOSITENIbHO TNpopadaTeiBaTh MO Yy4eOHMKAM BOMPOCHI, yKa3aHHbBIE
IIPEINO/IaBaTeNEeM.

OTnuuuTeNbHOM  OCOOCHHOCTBIO  JaHHOM  JUCHMIUIMHBI — SBISETCS €€  IpaKkThdeckKas
HaIPaBJIEHHOCTb.

B xone nekumil mpenmnosiaraeTcs paccMaTpuBaTh TOJIBKO OCHOBHBIE TEOPETHUUYECKHUE OCHOBBI
nocrpoerust SCADA cucrembl Ha 0aze [IK-IIJIK u BHemHuX ycTpoiicTB cOopa M XpaHEHHS
JAHHBIX, a MOJAPOOHOE M3y4YeHHE TEOPETHUYECKHX IMOJOKEHUH M MPaKTHUECKUX TNPHIOKEHHH
TEOpUU JOJDKHO TMPOBOAUTHCS B 4Yachl IPOBENCHUS MPAKTUUYECKUX 3aHATUHA, a Takke
BHeaynutopHoii CPC. [l 3TOro npemnojaBaTelb BBIJACT CTYJAEHTaM 3aJaHUs JUIsl BBIIIOJIHEHMS
MIPAKTUYECKH 3aHATUN.

MeTtoauyeckue peKOMEHAALMHU 110 CAMOCTOSITEIbHON padoTe CTY/ICHTOB

AynutopHas U BHeayJUTOpHasl caMOCTOsITeNIbHAsE paboTa CTYJI€HTOB 3aKJII0YAeTCs B BBIIOJHEHUH
IIPAaKTUYECKUX 3aJaHUil M MOArOTOBKE K 3alllUTE OTYETOB O BBIINOJHEHUM 3adaHui. Taxxke
camocTosITeNIbHasl padoTa MoApa3yMeBaeT CUCTEMAaTHYECKHI MOAXO0/1 K 00YUYEHHUIO.

IIpumepHasi TeMaTHKAa KYPCOBBIX PadoT

1. Pemenuie pa3nudHbIX (U3MUECKUX M TEXHOJOTHYECKHX 3a7a4 aBToMaru3anuu Ha 6aze [1JIK.
2. Pazpabotka cpeacts conpsuxenust [1K u TTJIK.

3. Coop u xpanenue ganabix Ha [IK B SCADA cucreme.

OueHoYHBIE CpeCcTBa AJI MPOMEKYTOYHOM aTTecTanuu (B opme 3auera).

YpoBeHb OCBOEHHSI CTYJICHTOM MPOTPaMMBI Kypca OIpEelsieTCs 0 pe3yibTaTaM ero paboThl 3a
ceMecTp — M0 CyMMe HaOpaHHBIX OAJUIOB 3a MOCEHICHHE JICKIIMOHHBIX 3aHATHH U 32 padoTy Ha
MPaKTUYECKUX 3aHATUAX. B ciydae, ecnu cryaeHT 3a paboty B cemectpe Habpan 60 u Oonee
0ayuioB, mpemnojaBaTelb B IpaBe (IO COTJIACOBAHUIO CO CTYACHTOM) BBICTaBUTh 3a4eT
«aBTOMAaTHUYECKM» C YKa3aHUEM CYMMBbI HAOpaHHBIX 0ayutoB. ECiii cTy/eHT Ha MOMEHT 3a4era He
pacrioyiaraeT HeoOX0JMMO CyMMOH 0OayuIOB /ISl IOMycKa K 3adeTy (umeer menee 40 0ansos), emy
MpeJyIaraeTcsl pelmTh OJHY WM HecKoubko 3aaa4 Ha [1K. 3a ycnemHoe penienne 3a1a4u CTyIeHT
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nony4aeT 2 Oaia, Habupas, TakKuM 00pa3oM, HEOOXOIUMbIF MUHUMYM OamnoB. Eciau ctyneHT
umeer 40 u OGonee OamnoB, HO MeHee 60-TM (WM KENAeT MOBBICHTH ITOT TOKA3aTellb), €My
npejyiaraercsi caenarh TecT (MIPUMEPHBIM TECT NMPUBEACH B NMPUIOKEHUU 2) TI0 BCEMY Kypcy
JTUCIUILINHBIL.

Tect oneHMBAETCS 1O CISAYIOIIAM KPUTEPHSIM:

Koun-o ommboxk babl
0 mmm 1 20 dannos
2 unu 3 15 dannoe
4unu s 10 Bamnos

6 vnu 7 5 bayuioB

8 u Bonee 0 dannos

6.3. MaTtepuaJbl AJs1 NPOBeJAeHHUS TEKYIIEro M MPOMEKYTOYHOr0 KOHTPOJISI 3HAHMM
CTY/€HTOB

Tema 1. BBenenue B aBToMaTu3aluio GU3NIECKOro SKCIIEPUMEHTA.

YCTHBI OIpOC, NPUMEPHBIE BOMPOCHI: ABTOMATH3allMsl SKCIIEPUMEHTAa B Balledl Hay4yHOH
pabore

Tema 2. OcHOBHbBIE IPUHIUIIBI AUCKPETU3ALIMN aHAJIOroBoro curnaia. [lorepu undopmanmu
U MCKa)KeHUs IIPU JUCKpeTH3aluu. Vcrnonp30BaHue AMCKpETU3aLUU A1 IPpeoOpa3oBaHMs 4acToT.

YCTHBIN Ompoc, MpUMEpHbIE BOIpochl: Mcmonb3oBanue BeO-uHTEpdeEiica I MPOBEPKU
IPAaHUYHOMN YaCTOTHI U UCKAXKECHUM.

Tema 3. ILludpo-ananorosslie u aHagoro-uudpossie npeodpazoparenu. OCHOBHbIE apaMeTpPhbl
u obnactu npuMeHeHus. O0630p Boimyckaembix AL u LTATL.

YCTHBIA ompoc, npumepHsle Bompochl: Ilon6op ALl mox ykasaHHyro mpenojaBaTesieM
3a1aqy

Tema 4. Untepdeticel csizu ¢ ALl nu HAIL. Mukpoxontposuiepsl. OCHOBHBIE 3JIEMEHTHI
MUKpPOKOHTpOJUIEpOB.  OCHOBBI ~ NPOrpaMMHMpPOBaHUS ~ MHUKPOKOHTposiepa.  OpraHusanus
"Gerymero" orus Ha JEeMOHCTpAaMOHHBIX aTtax cemeiictBa ADRUINO u STM32.

YCTHBIA OMpoc, MpHUMEpHbIE BOIpOCH: M3MeHeHWe HampaBieHus "Oerymiero" Orss B
JEMOHCTPALIMOHHOM IIPOrpaMme

Tema 5. bonpmme nporpaMMHupyeMble JIOTMYECKME MaTpHibl. [IpMHIMIBI NOCTPOEHHS.
[IporpammupoBanne FPGA Ha s3pike Verilog. Hanmcanue mporpammsel "Oerymuid" oroHr Ha
a3pike  Verilog s AeMOHCTpAaLMOHHOM TuiaThl (upmbl  Altera. MeToabl H3roTOBIEHUS
COBPEMEHHBIX MUKPOJIEKTPOHHBIX YCTpocTB ¢ momouisro [IJINC.

YCTHBIM ONpoc, NpUMEpHbIe BONpochl: V3MeHeHHMe HampaBieHus "Oerymiero" OrHs B
JEMOHCTPALIMOHHOM ITPOrpaMme

Tema 6. OcHoBHblEe TepudepuitHple ycTpolcTBa KommbioTepa. CrocoObl HCHOIB30BAHUS
BHemHUX yctpoiictB B OC Windows u Linux. MuaTtepdeiics cBsizu USB, RS232, RS485, Ethernet
U UX HUCIOJIb30BaHUE AJIS CBSA3H C BHEIIHUMH YCTPOMCTBAMH.

YCTHBIA oOmpoc, mpumepHsle Bompockl: [louck umHpopMmanmuu 00 TepMHHAIaX B cpenax
Windows u Linux

Tema 7. Ilpunmuns! peanuzanuu uHTepdeiicoB cpsizu USB, RS232, RS485, Ethernet na
MukpokoHTpoiuiepax u [IJIMC. Ilpumep opranuszamuu cBsi3u MUKpokKoHTposuiepa STM32 c
koMmbroTepoM uepe3 uarepderic USB-RS232. Mcnons30BaHue TEpMUHATIBHBIX KOMaHI.

YCTHBIN OMpOcC, MPUMEpPHBIe BOMpockl: JloOaBieHne HOBOW KOMaHIIbI "3aKe4b CBETOAUON" B
JEMOHCTPALMOHHYIO IPOTrPAMMY



Tema 8. IIpumepsl ucnonbzoBanus AT u LIAIT mukpokonTpomiepa STM32. Opranuzanus
M3MEPEHUS HAIPSDHKEHUS C MOMOIIBI0 MUKpoKoHTpoiiepa STM32. Opranuzaiusi reHeparopa
CUTHajia Ha MUKpOKOHTposuiepe STM32.

YCTHBIM OIIPOC , IPUMEPHBIE BONPOCH: MoJiepHU3aLus IEMOHCTPAIIMOHHON TPOrPaMMBbI IS
MOJIyYEHUs KBAJPAaTypPHOrO CUTHAJIA HE BBIXOJE F'eHepaTopa

Tema 9. [lpumep peanuzanuu CHHXPOHHOTO JeTekTopa /s cnekrpomeTpoB DIIP u AMP na
MukpokoHntposuiepe STM32. M3mepenne ciektpoB DIIP u AMP ¢ noMouipio MUKpOKOHTPOJIIEpA
STMa32.

YCTHBIN ompoc , mpuMepHbie Bonpockl: [Tonck nHpopmanum 06 OCHOBHBIX METOAAX PabOThI
CTallMOHApHbIX criekTpomeTpos OIIP u SIMP

Tema 10. Hcrnosnp3oBanue 000JIOYKHM MPOrpaMMHOro KoMmiuiekca Matlab st co3manus
o0onouku  ympaBieHus — pusuueckumu  npubopamu. [Ipumep  00070YKH  ympaBiIeHHS
cnexkrpomeTpoM DIIP nnu AMP ycTHBI onpoc , TpuMepHbIE BOIIPOCHI:

MOJTOTOBKA K YCTHOMY OIpocy M3ydeHue si3bIka mporpaMMHupoBaHus B cpeae Matlab

Tema 11. OcHoBbl 1HdppoBoil GunbTparuu. McenonbzoBanne MUkpokoHTpoiiepoB u [TJINMC
IS co3MIaHusI TU(POBBIX MMpeodpazoBaresei padoTaOMIUX B peabHOM BPEMEHH.

YCTHBIH OITPOC, TPUMEPHBIE BOITPOCHI:

N3ydenune ocHOBHBIX MexaHNU3M Dypbe mpeodpa3zoBaHusl.

IIpuMepHBbIi TecT:

1) Cranmapt unrepdeiica RS-232 ycraHaBianBaeT MaKCHMaJbHOE DPACCTOSHUE Mepenadyu
CUTHaja:

A) 1,5 metpa

b) 15 metpoB

B) 150 metpos

I 1,5 xm

2) Cranpapt untepgeiica RS-485 ycraHaBnmmBaeT MakCHUMalbHOE pacCTOSIHME Ieperadyu
CUTHaja:

A) 1,2 metpa

b) 12 metpoB

B) 120 metpos

I') 1200 km

3) Crannapt untepdeiica RS-232 ycraHaBiuBaeT 3Hau€HMs] HANpPSHKEHUS HA JIMHUM JUIs
JIOTUYECKUX CUTHAJIOB!

A) 0 B — noruueckuii «0», ot +5 10 +15 B - noruueckas «1»

b) ot -15 no -5 B — noruueckuii «0», ot +5 10 +15 B - noruueckast «1»

B) ot -15 no -5 B — noruueckas «1», ot +5 no +15 B - noruueckuii «0»

I') ot -15 no -5 B — noruyeckuii «0», 0 B - noruueckas «1»

4) Crannapt unrepdeiica USB ycranaBnuBaeT npaBUiIo epeaadn JOTHUECKUX CUTHAJIOB 110

JTUHUY:

A) N3menenue HanpsokeHUs — «0», ynep)kaHnue HanpsoKeHus — «1»

b) U3menenune HanpsoxkeHus: BHU3 — «0», ©3MEHEHHE HaIlPsHKEHUs BBEpX — «1»

B) 3meHeHne HanpsykeHUs: BHU3 — «1», ©3MEHEHe HallpshKeHNs BBEpX — «0»

I') U3smenenune HanpsbkeHus — «1», yaepxanue HarpspkeHus — «0»

5) TakroBast TMHUS 0053aTENBHO MPUCYTCTBYET B CTaHJapTe uHTep(eiica:

A) RS-232

b) RS-485

B) I2C

I') USB

6) B mmne 12C curnainy crapra COOTBETCTBYET:

A) CTaOHMIIBHO BBICOKOE COCTOSTHUE JIMHUU JaHHBIX 33 TaKT

b) CtaOunbHO HU3KOE COCTOSIHUE JIMHUU aHHBIX 3a TaKT
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B) U3meHenune cocTOsIHUS IMHUU TaHHBIX C HU3KOTO Ha BHICOKOE 33 TaKT

I') U3smeHeHre COCTOSIHUSI IMHUY JTAHHBIX C BBICOKOTO HAa HU3KOE 32 TaKT

7) B mmne 12C curnamy cTon COOTBETCTBYET:

A) CTaOuiIbHO BBICOKOE COCTOSIHHE JTUHUM JAHHBIX 3a TaKT

b) CrabmibHO HU3KOE COCTOSIHUE JTMHUM JAHHBIX 32 TaKT

B) U3meHeHne cOCTOSIHYS IMHUU TaHHBIX C HU3KOTO Ha BBICOKOE 33 TaKT

I') U3smeHeHune cOCTOSIHUS IMHUU TaHHBIX C BBICOKOTO Ha HU3KOE 3a TaKT

8) Tononorus ceru 1-Ware:

A) O6mmias mmHa

b) Konbio

B) 3Be3na

I') depeso

9) JIByHampaBiieHHas niepeaava JaHHBIX 110 ABYM ITPOBOJAM BO3MOXHA B UHTEpdeiice:

A) RS-232

b) 1-Ware

B) I2C

I') USB

10) Haubosiee BHICOKOCKOPOCTHBIM UHTEP(EICOM Mepeadn JaHHBIX SBISETCS:

A) RS-232

b) 1-Ware

B) RS-485

I') USB

11) LD—auarpammMe COOTBETCTBYET JIOIMYECKas 3aMUCh:
) B

— | |/l

— |
A)yD=Aand BorC
b) D=A and not B or C
B) D=C and A or not B
') D=C and A and B
12) LD-guarpaMme COOTBETCTBYET JIOTHHECKAA 3aHCh;

a—
~—

/|
AyD=AandBorC
b) D=A and not B or C
B) D=not C and A or B
I') D=not Cor Aand B

13) Vkaxure BepHOe yTBepxkaAeHue A LD-nuarpaMmsr:
A B D

/] | |
C

|

—
~

A) D noxHo, ecnu 10kHO B

b) D noxno, ecniu ucturro C

B) D ucrtunno, eciim uctuano C

I') D uctunno, ecnu 10XHO A

14) Ykaxure BepHOe yTBepKaeHue 1iia LD-nuarpamMmer:
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A B
T —
C
/1
A) D noxHo, ecnu 10’)kHO B
b) D noxHo, eciu ucturuo C
B) D ucrunno, ecim noxuao C
I') D uctunHo, eciu j10xH0 B
15) CaMbIM BBICOKUM IPUOPUTETOM 00J1a1aeT JJOrHYecKast Onepanus:
A) OR
b) NOT
B) XOR
I') AND
16) Ykaxure onepanuu ¢ 0AMHAKOBBIMU IPUOPUTETAMMU:
A) NOT u AND
b) OR u AND
B) XOR u AND
I') OR u XOR
17) Onpenennre Hasnayenue LD-nenoyky:
TP1 P2
P A

IN Q { F
t#500ms—PT ET—

A) I'enepatiis HMIYILCOB ¢ NEPHOAOM 2 ¢ M AIUTENBHOCTEIO 500 Mc

b) 'enepatiis uMNyILCOB ¢ MEPHOIOM 2 ¢ M IHTENBHOCTRIO 1.5 ¢

B) 'enepauus ummysscos ¢ nepuogom 500 MC U ATHTEIBHOCTBIO 2 ¢

[') 'enepatins umnynbeoB ¢ nepuogom 1.5 ¢ u pmurensHocTbio S00 me
18) Onpenenure Haznavenue LD-nenouxu:

TP1 TP2
TP1.0 5 T A

/f———n @ Q IN @ Q
#H2sHPT ET— &1500ms4PT ET—

A) I'enepatiis UMIyILCOB ¢ MEPHOAOM 2 ¢ M UUTEbHOCTEO 500 Mc
b) 'enepatins nMnyibCoB ¢ nepuojioM 2 ¢ 1 UIMTENBHOCTBIO 1.5 ¢

B) I'enepatus umnynscoB ¢ nepuogom 500 Mc M IHTENBHOCTBIO 2 ¢
[') 'eneparnsa uMnynscoB ¢ nepuogoM 1.5 ¢ u amurensHocThio 500 Me

—_—
~—

‘-ri

IIpuMepHBIEe BONIPOCHI K 3a4€Ty:

1 OCHOBHBIE IPUHIHUIIBI JUCKPETU3ALNHA aHAJIOTOBOTO CUTHAJA.
2 [lotepu nHpopMaMK U UCKAKEHUS IPU AUCKPETU3ALINH.
3 Ucnonp30BaHue TUCKPETU3AINH TSI Pe0Opa30oBaHMs 4acTOT.
4 Hu¢po-aHaniorossle U aHanoOro-uudpoBbie Mpeodpa3zoBaTEINH.
5 Unrepdeiico cBsa3u ¢ AL u LTAII.
6 YCTpoiiCTBO MUKPOKOHTPOJIIIEPOB.
7 Konduryparus MUKpOKOHTPOJIJIEPA B IIPOTPaMMe.
8 YcrpoiicTBa nHTEepdeiica BEIX0J0B MUKPOKOHTPOJLIEPA.
9 IIpuHLIMIBI TOCTPOEHUS OONBIIMX MPOrPAMMHUPYEMBIX JIOTHYECKUX MATPHIL
10 ITpuHLIHKIIBI TOCTPOEHUS POTPAMMUPYEMBIX JIOTHYECKUX CXEM.
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11 OcHoBHBIE TIEpHUdEPHITHBIE YCTPOWCTBA KOMIIBIOTEPA.
12 JTpaiiBepst B8 OC Windows

13 Hpaiisepst B OC Linux.

14 Unrepdeticer cBsazu USB, RS232, RS485, Ethernet.
15 Muxkpocxemsl TFY.

16 Berpoennbie B MukpokonTposuiepsl AL u LIAIL

17 CoBpeMeHHbIE TeHEPAaTOPbl TAPMOHUYECKUX CUTHAJIOB.
18 IIpunHnmn paboThl CHHXPOHHOTO IETEKTOPA.

19 KBagparypHoe AE€TEKTUPOBaHUE.
20 YcrpoiictBo cnexkrpomerpoB IDIIP u SAMP.

21 OcHOBHBIE CHHTAKTUYECKUE €INHUIIBI A3bIKa Matlab
22 Crnoco0sI co3anwst mporpaMm B cpene Matlab

23 ludposbie GUIBTPHI.

7. Y4eOHO-MeTOAHYeCKOe H MAaTepHaIbHO-TeXHHYeCKoe o0ecneyeHne JUCIUIIHHBI

7.1. Y4eOnas qureparypa:

OcHoBHas:

1. Hapeimkun, A. K. HudpoBbeie ycTpoiicTBa 1 MHUKPOIPOIECCOPBI: Y4eOHOE MOCOOHe s
crynenToB By3oB / A. K. Hapeimkun. MockBa: Akagemus, 2006. 320 c.: un.; 22 cM. (Briciiee
npodeccuonansHoe oOpa3oBanue, Pagnosnekrponnka) (Yuebnoe mocodbue). bubmmorp.: c. 312-
314 (48 na3s.). ISBN 5-7695-1618-6, 5100.

2. I'yces, B. I'. DnekTpoHHKa M MUKpPONPOLIECCOPHAsE TEXHHMKA: YYEOHUK JUIsl CTYIEHTOB
BBICIIMX Y4Y€OHBIX 3aBEJCHUH, OOydYaroIuxXcs IO HAIpPaBICHHUIO IOATOTOBKM OakajaaBpoOB H
MarucTpoB "buomenuuuHCKas WHXKEHepus'" IO HaMpaBJICHUIO MOJATOTOBKU AUILNIOMHUPOBAHHBIX
cneuuanuctoB "buomenununckas rexuuka" / B. I'. I'yces, 10. M. I'yce. U3a. 6-e, crep. MockBa
Knopyc, 2013. 798 c.: un.; 22. (bakanaspuar). bubmuorp.: c. 786-787 (33 nazs.). ISBN 978-5-
406-02537-6 ((B mep.)), 1000.

3. AdanacbeBa, H. IO. BrpruucnurenbHble M 3KCHEPUMEHTANbHBIE METOJbI HAYYHOTO
SKCHEepUMEHTa: y4eOHOe 1MocoOue sl CTYJEHTOB BBICIIMX Y4YeOHBIX 3aBEICHUN, 0OydarolIMXcs
10 HarnpasjeHHo noArotoBku "Mudopmarrka u BerunciautenbHas texuuka" / H. FO. A¢anacneBa.
Mocksa: KnoPyc, 2013.? 330 c.: un.; 22. (bakanaBpuat). bubauorp.: c. 321-325 (93 Ha3B.)
ITpenM. yka3s.: c. 326-330. ISBN 978-5-406-00176-9 ((B mep.)), 200.

4. Tlopmne, C. B. KomnbroTepHoe MozaenupoBaHue (PU3MUECKUX IMPOLIECCOB B IaKeTe
MATLAB: yuebGHOe mocoOue: [AJif CTYyJAEHTOB BY30B, OOYYarOUIUXCS IO CHEIUATBLHOCTIM
Marematuka, Uudopmaruka, ®usukal / C. B. [lopmnes. Uznanue 2-e, ucnpannenHoe. CaHKT-
[etepoypr [u ap.]: Jlaws, 2011. 736 c.: wi.; 26 cm. + 1 smekrp. ont. muck. (CD-ROM).
(YueOnuku ns By3oB, CrenmanbHas nuteparypa). bubmuorp. B xonue ri. ISBN 978-5-8114-
1063-7 ((B mmep.)), 1000.

5. Ilammaitn, JI. @®. Pemenue OOBIKHOBEHHBIX AU(QPepeHIUANbHBIX YpPaBHEHUH C
ucnonszoBanneM MATLAB: yue6Hoe mocooue / JI. ®@. lllamnaiin, U. I'magsen, C. Tomrmicon; mep.
c aurn. M. A. Maxkaposa. Cankr-IletepOypr [u np.] : Jlans, 2009. 299 c.: un. ; 24 cm. (YueOHUKH
g By30B, CrienmanbHas nuteparypa). bubmumorp.: c. 286-292 (127 nass.). Ilpeam. ykas.: c. 293-
299. ISBN 978-5-8114-1033-0 ((B ep.)). 1500.

JonotHUTE/ILHAS JIUTEPATypa:

1. bagpues, 1. b. Pa3zpaboTrka rpadudeckoro mojb30BaTeIbCKOTO HHTEpderica s MaKeTOB
MPUKIAAHBIX nporpamm B cpene MATLAB: [yueOnoe nocobue] / U.b. bagpues, B.B. bannepos,
O.A. 3anBopuoB. Kazanb: [Kazanckuit yausepcuret], 2011. 114, [1] c.: wr.; 21. bubmuorp. B
koHIIe KH. (5 Ha3B.). ISBN 978-5-905787-32-4 ((B 0611.)), 100.



2. DIEKTPOHMKA M MHUKPOINPOIECCOPHAs TEXHUKA. JIUIJIOMHOE TPOEKTHUPOBAHUE CHUCTEM
aBTOMATH3allMY U yHpaBieHus: yued. [uis ctya. By3oB / pen. B. W. Jlaunn. PoctoB u//l.: denukc,
2007. 576 c. (Beiciiee oopazoBanue). ISBN 5-222-10078-2 : p.258.00.

1.2. UuTepHeT-pecypchl

Ha3Banue pecypca

Ccbuika/noctyn

OnekTpoHHass Oubnworeka omHiaH «EmuHOE OKHO K
00pasoBaTeIbHBIM pecypcam»

http://window.edu.ru

«O6pazoBarenbHbIi pecypc Poccuny

http://school-collection.edu.ru

®denepanbHbIi 00pa3oBaTEIbHBIA MOPTAN: YUPEKACHUS,
nporpammsl, cranaptel, BY3b1, Tectel EI'D, THA

http://www.edu.ru

DenepanbHBbIi LEHTP nH(}OPMAaIMOHHO-

oOpazoBartenbHbIX pecypcoB (OILINOP)

http://fcior.edu.ru

Pycckas BupTyanbHast Oubnuorexa

http://rvb.ru

ExenenenbHuk Hayku u oOpasoBanus lOra Poccun
«AxkaneMus

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas anekrponnast OndimoTeka «e-Library»

http://elibrary.ru/defaultx.asp

DnexTpoHHO-0nMbnmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru

DNEeKTPOHHO-CIIPaBOYHAsI CUCTEMa JOKYMEHTOB B cdepe
obpazoBanus «MTHGOpMHOY

http://www.informio.ru

NupopmannonHo-npaBoBass cucrema «KoHcynbTaHT-

IIITFOC)

CereBas BepcHs, TOCTYIHA CO BCEX
KOMIBIOTEPOB B  KOPIIOPATUBHOMN
cetu Uarl'y

OneKkTpoHHO-01OaMoTeuHas cuctema «tOpaitt»

https://www.biblio-online.ru

7.3. TlporpamMmHoOe oGecrieyeHue

. Microsoft Office 2007, 2010, 2016
. AutuBupychoe 110 Kaspersky endpoint security
. CnpaBouHo-nipaBoBas cucreMa “I'apant”

O 0 93 N Ol WO DN -

10. IIporpammusiil npoagykt MATLAB 6.

7.4. MarepuajibHO-TeXHHYECKOe o0ecreuyeHue

. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
. Microsoft Windows server 2003, 2008, 2012, 2016

. Onepanuonnas cucrema Microsoft Windows XP Professional.

. Iaxer mpuxiaguex nporpamMm Microsoft Office 2003 Professional.
. [IporpammusIil npoaykT «AHTHBHpYC Kacnepckoro.

. [Iporpammusrit mpoaykT FineReader 7.0 Professional Edition.

1) bubnuoteunsrii poug 'OY BITO «MHryIcKkuii ToCcyaapCTBEHHBIH YHHBEPCHTET

2) KoMITbIOTEpHBIi KJIacC C BBIXOJOM B HHTEPHET
3) DnekTpoHHBIE  00pa3oBaTelbHBIE  PECYPCHI,
OHIIUKJIOIICIUN.

MYJIbTUMEANNHbBIC

yHHUBEpCcaIbHbIE


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

VYuebHast ayauTopusl JUISL  JICKIIMOHHBIX
saasatuil (Ne 306) 386132, PU, r.Ha3pans,
I'amyp3ueBckuii OKpyr, yi1. MarucrpanibHas,
39a, Kopniyc 3E

Cron ana npenogaBatens - 1 mwr. (CcocToUT U3
2-X CEeKIIMH); CTYJ JJIA mpernogaBaTens -1 mrT.;
nmocka - 1 mr.; TpubyHa-1 mr, cron - 28 mr.;
CKaMbs-56 mT

VYueOHast ayauTopusl UL CEMUHApCKUX
saasaTui (Ne202) 386132, PU, r.Hazpans,
I'amyp3ueBckuii OKpyr, yi. MarucrpaibHas,
39a, Kopniyc 3E

Cron ansa npenopaBaTenst - 1 mT; CTyn s
npenojasarens -1 mr.; gocka - 1 mr.; croa -
14 mr.; ckampga-28 mr. YdeOHbIe OCOOUS MO
JucHnuIinHaM. TecTbl pyOeKHOT0, UTOTOBOTO
KOHTpOJIS, HarmsiuHele mocodus, YMK mo
JHUCIUIIIHNHAM
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