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MporpamMma aucumnivHbl "ABTOMaTM3aUMs Hay4YHbIX uccnenosanmin'; 10.05.03 "MHgpopMaumnoHHas 6e30nacHOCTb aBTOMATU3NPOBAHHBIX
cuctem".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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MporpamMma aucumnivHbl "ABTOMaTM3aUMs Hay4YHbIX uccnenosanmin'; 10.05.03 "MHgpopMaumnoHHas 6e30nacHOCTb aBTOMATU3NPOBAHHBIX
cuctem".

Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, K.H. PabyeHko E.FO. (Kadgpenpa paanoguanku, Beicwas wkona
Knbepgouanyeckmnx CUCTEM 1 NPUKNaaHoi anekTpoHnku), Eugene.Ryabchenko@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-5 CNOCOBHOCTbIO MPUMEHSTE METOLbI HAYYHbIX UCCNEA0BaHMWIA B NPOECCOHaNbHOM

l0eATeNbHOCTU, B TOM 4YMUCie B pa60Te Han MexgucumninHapHbIMAU 1
MHHOBALMOHHbIMW NpoeKTamMn

MK-15 CNOCOOHOCTBIO y4acTBOBATb B NMPOBEAEHNMN 9KCNEPUMEHTANbHO-NCCNEN0BATENbCKMX
paboT npu cepTucpmkaLmm CpeacTs 3awmnTbl MHEHOPMALIMN aBTOMATU3NPOBAHHbIX
cucTeM

MK-16 CMOCOBHOCTBIO YHacTBOBATh B NPOBELEHUN IKCNEPUMEHTANBHO-UCCNEA0BATENCKMX

paboT Npu atTecTaLuy aBTOMaTU3MPOBAHHBIX CUCTEM C YHETOM HOPMATUBHbIX
LOKYMEHTOB MO 3alMTe MHGIOPMaLUK

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

OcCHoBHbIE pursnyeckre n TexHn4eckme NpUHUMNbI, nexatne B OCHOBE COBPEMEHHbIX N3MEPUTENbHBIX CUCTEM, a
TakXxe cuctem 060pa 9KcnepunMeHTanbHbIX OAaHHbIX.

JonxeH ymeTb:

OpI/IeHTI/IpOBaTbCFI B yCTpOI7ICTBe N OCHOBHbIX XapakTepucTthnkax CoBPEMEHHbIX N3MEPUTENIbHbIX CUCTEM,
MCcnonb3yembiX B HAYy4HOM 3KCNepuMeHTe.

JonxeH Bnanetb:

3HaHUSIMK 1 YMEHMSIMU, NO3BONSIOWMMN pa3pabaTbliBaTb ONTMMasbHbIE aBTOMATU3NPOBaHHbLIE CUCTEMbI U3MEPEHWIA 1
KOHTPONS B CPU3NYECKOM SKCMEPUMEHTE C NPUMEHEHNEM COBPEMEHHOI 9NEMEHTHOW 6a3bl N M3MEPUTENBbHOM TEXHUKN.
JlonxxeH 0eMOHCTPNPOBaTb CMOCOBHOCTL Y FTOTOBHOCTb:

Pa3pabatbiBaTb CXeMbl HAYYHOMO 3KCMEPMMEHTA HA OCHOBE MMELOLWENCS NPUBOPHOI U 3neMeHTHOM 6asbl, conpsrate
n3mepunTenbHoe 060pyLOBaHME C PA3NUYHBIMK CTaHLAPTU3UPOBAHHBIMU MHTEpdelicamn, paspabaTbiBaTb
HeobxoonMoe nporpamMmHoe obecneyeHne Ans aBToMaTu3auuy 1 yrnpasneHns 3KCNepUMEHTOM.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas oncuunnuHa (mogynb) BkatodeHa B pasgen "651.B.11B.04.02 OucumnamHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHoi obpasoBatensbHoi nporpamMmbl 10.05.03 "VIHhopMaumoHHas 6e30MacHOCTb aBTOMAaTU3MPOBAHHbIX
cucTtem (ObecneyeHre NHpopMaLIMOHHON 6e30MacHOCTU pacnpeaeneHHbIX MHOPMALMOHHBIX CUCTEM)" 1 OTHOCUTCS K
OMCUMMIMHaM Mo Bblbopy.

OcsauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O6bem gucumnanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHML(bI) HA 72 Yaca(oB).

KoHTtakTHasi paboTa - 54 yaca(oB), B TOM 4ynucne nekuun - 18 yaca(oB), npakTnyeckme 3aHsTUs - 36 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 18 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNVHBIL: 3a4eT B 5 cemecTpe.

4. CopepxaHue aMCUUNAUHBI (MOOYNS), CTPYKTYpPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkazaHuem oTBeAeHHOro Ha
HUX KO/IMYeCTBa aKaeMU4yecKnx 4acoB U BUOOB y4eBHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucuynnuHbl / MX TPYA0EMKOCTb CamocTosiTeNnbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 1. OcHoBbI aBTOMATM3aAUNN
1.|npouecca namepeHuin n 5 2 0 0 2
9KCMNepPUMEHTA
Tema 2. AnnapatHoe obecneyeHne
2. aKcnepumeHTa 5 2 0 0 2
Tema 3. Lludpposas anekTpoHuka u
8. JINHUN CBA3U 5 2 0 0 2
Tema 4. [NapannenbHble NHTEpPAENiCHI
4.|nepepnayn faHHbIX U3MEPUTESNTbHON 5 2 0 0 2
TEXHUKN
Tema 5. [NocneposaTenbHble
5.|mHTEepgencel nepenaym gaHHbIX 5 2 12 0 2
N3MEepPUTENBHON TEXHWKM
Tema 6. AHanoro-umdgposble 1
6.|unppo-aHanoroebie 5 4 12 0 4
npeobpasoBaTtenu
Tema 7. ABTOMatn3aums ynpaeneHums
7.ln3meputenbHbiMy Npubopamu B 5 4 12 0 4
3KCMepuMeHTe
toro 18 36 0 18

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. OcHOBbI aBTOMaTU3aLUM NMpoLecca MU3MepeHUn N aKcnepuMmeHTa

MprHLMN aBTOMATU3aUMK NpoLiecca U3MepeHnin n akcnepumeHTta. CTpykTypa cuctembl cbopa AaHHbIX U yNpaBneHus.
Tononorun ceTein cbopa uHgopmauum. MoHATUE HTEpeiica, NPOTOKoNa, CETEBOro aapeca u ux mecto B Mmogenu OSI.
Lat4uku, aHanoro-umdpoBble NpeobpasosaTenu, LMgPo-aHanorosble npeobpasosatenu. MNpuHUUN ynpasneHns
cmcTeMamm ¢ 06paTHol CBA3bIO.

Tema 2. AnnapaTtHoe obecneueHne aKCnepuMeHTa

OcHoBbl NOCTPOEHUS annapaTHoro obecneyeHns. CxeMoTexHuKa norndeckux anemeHtos TT//TTJIW. Snektpudeckne un
BPEMEHHblE NapameTpbl aneMeHTOB. CTaHAapTHbLIE NOrMYECKME YPOBHM Pa3HbIX CEPUA MUKPOCXEM, COBMECTUMOCTb.
Mpaeuna nogknioyeHus. CxemotexHmka KMOIN. Yctporicteo MOT-TpaH3ucTopa, nepexoaHas xapakTepucTuka.
MpocTeiwnii nornyeckuii anemeHT KMOTT. Jloruyeckme ypoBHU 1 npaeuna npuMmeHeHust anemeHtos KMOTI. O630p
OTEYECTBEHHbIX U 3apybeXHbIX ceMencTB LndopoBbix Mukpocxem TTJT u KMOT, TvnoBblie 3Ha4eHMs napaMeTpos.

Tema 3. LludppoBast 3anekTpoHUKA U IMHAU CBA3N

CoBpeMeHHble CEMEeCTBa LIMIPOBbLIX MAKPOCXEM, MpaBuna npuMeHeHust. MprHLUMN NOCTPOEHNUS WIWH 0BMeHa AaHHbIMU.
COBMECTVMOCTb NTOrMYECKUX 3NEMEHTOB Pas3nuyHbIX TexHonoruin. CoBpeMeHHble HU3KOBONbTHbIE cepun. MNepenava
LMGPPOBBIX CUrHAMOB MO OJIMHHBIM NIUHUSM.[MoMexo3awuiueHHocTb. CrneunannanpoBaHHble BydpepHble MUKPOCXEMBI.
OundbdpepeHLmanbHble NMHUW Nepenayy Ha ocHose TTJ1 norvku. BeiCOKOCKOPOCTHAS TEXHONMOT WS NMOCNeLoBaTeNbHOMO
uHTepgoeiica LVDS. Mepenaya UMPOBbLIX CUrHANOB MO ANMHHBLIM TMHUAM. [ToMEX03alUMWEHHOCTb.

Tema 4. I'Iapannenbl-lble UHTepdpencobl Nnepenayv gaHHbIX NU3MEPUTENIbHOW TEXHUKU

MoHsTue nHTepdpeiica n npotokona. Knaccudprkaums nHtepgoelicos obmeHa nHdopmaumeit. Mpocteiiwnia
napannenbHbli MHTepdoeiic Ha npumepe Mukpocxembl KP580BB55, appeca noptos B K. CoBpeMeHHble NapannenbHble
WHTEepenchl Nnepefayn faHHbIX. YHUBEpcanbHblil napannenbHbii uHTepdgoencel IEEE 1284. Mukpocxembl ons
opraHusauunm napannenbHoro nHTepdeiica.

Tema 5. MocnepoBarenbHble MHTepdENChbl Nepeaadn faHHbIX U3MEPUTENIbHOW TEXHUKM

MocnepoBatenbHble MHTEPMENCH Nepenayn AaHHbIX. CUHXPOHHbIE U aCMHXPOHHbIE NOCNenoBaTeNbHbIE UHTEPGECHI.
OnekTpuyeckme napameTpbl, Cnocobbl NPUMEHeHWs, NPOTOKOSbl. ACVHXPOHHbIE NOCNen0BaTeNbHbIE MHTEPDENCHI
RS-232, RS-485. SnekTpuyeckune napameTpbl, cnocobbl NPUMEHEHUS, MPOTOKONbI. [porpaMMHo-annapaTtHast
peanusauns nHTepdgeiica RS-232C Ha ocHoBe acUHXPOHHOro npuemo-nepenartymka UART.

OgnHonposogHas wuHa 1-Wire, anekTpuyeckne napameTpbl, Crnocobbl NPUMEHEHNS, MPOTOKON.

MpumeHeHne nocnenoBaTenbHbIX UHTEPGEeincoB RS-232 n RS-485 B MMKPOKOHTPONNEPHBIX CUCTEMAX aBTOMAaTU3aLmn.
MpumeHeHne wuHbl 1-Wire B MUKPOKOHTPONNEPHBIX CUCTEMax asTomaTtmnaaumu. NocnenoeatenbHas wuHa USB.
Tononorus, anekTpuyeckne napameTpbl pexmmos LS, FS, HS. dyHkumM ycTPOACTB 1 KOHEYHble TOYKU oBMeHa
OaHHbIMU.

Tema 6. AHanoro-umncppoBbie U Lcpo-aHanoroeslie NnpeobpasoBarenu
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AHanoro-ungpoBbie 1 LUgPO-aHanoroeble npeobpasosarenu. OCHOBHblE NapaMeTpbl, Knaccugukauus, TMNoBble
cxeMbl. PaspsaaHocTb, AMHaMmyecknii ananasoH, yactota camnnuposaHma ALLM v LATI. AL BpeMsa-umnynbcHOro un
napannensHoro Tuna. LAl ¢ cymmrpoBaHueM TokoB Ha ocHoee Matpuubl R-2R. MNoHaTtne o curma-gensta AL,
Mukpocxembl ALM v LLATT ¢ nocnenoBaTenbHbIMA 1 NapanfiefnbHbIMU UHTEpPgIencamm.

Tema 7. ABTOMaTU3aUMNA ynpasneHnsa namepurtesibHbiIMn npuﬁopaMM B 9KCNnepuMmeHTte

ABTOMaTM3aLMs ynpaBneHus nameputensHoiMy npubopamm B akcnepumenTe. MpubopHas wuHa GPIB (IEEE 488).
YnpaBneHvne nameputenbHbiMm npubopamm Yepes nHtepgpeiic USB Ha ocHose knacca yctpoiicte USBTMC. CtaHpapt
KOMaHpg ons nporpamMmmpyembix ycTpoincts SCPI. MpuMepbl cucteM KOMaHa TMMNOBbLIX MPUOOPOB (MyNbTUMETP,
reHepartop, Yactotomep). OcobeHHOCTU NPOrpaMMUPOBAHUS UHTEPCPENCHBIX MOPTOB HA KaHANIbHOM YPOBHE.
Peanusaums cueHapms ynpasneHus 9KCNEPUMEHTOM Ha S3blKax BbICOKOrO YPOBHS.

5. MepeueHb yue6HO-MeTOANYECKOro obecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNOMHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasartens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTOENbHbIX TEM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayIMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4yHYIo 1 CMPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaoIWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTH No 06pasoBaTefbHbIM NPorpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteta, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpensi 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO o6pasoBaTtensHoro yupexaeHus "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEpPCUTET"

JTokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHmsepcuTeta
WHdpopmaLmoHHbIn matepran no texHonorum 1-Wire - http://www.elin.ru/1-Wire/
NHdopmaLmoHHblid nopTtan no npnbopHbiM nHTepcpeiicam GPIB/IEEE488 - hitp://www.gpib.ru/

NekurorHbIi Kypc "MNepuchepuritHble yCTPONCTBA BbIYUCANTENbHON TEXHUKN" -
http://www.intuit.ru/studies/courses/3460/702/info

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbBIX CPEACTB M0 AUCUUNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPEACTBA NMPOMEXYTO4HOM aTTecTaunm.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cneaytowas uHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTatam 06y4eHus Mo AUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM pe3dynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAyNst)

OcBoeHMe aucumMnnnHbI (MOoYNs) npeanonaraeT U3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT bbiTb BOCTYMHA 0ByYaloWUMCSs B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BUIE - YepPe3 3NeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbCckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHolr 6ubnmoTekoi.
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MporpamMma aucumnivHbl "ABTOMaTM3aUMs Hay4YHbIX uccnenosanmin'; 10.05.03 "MHgpopMaumnoHHas 6e30nacHOCTb aBTOMATU3NPOBAHHBIX
cuctem".

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

WHpopmaLmoHHbI MaTepran no texHonorum 1-Wire - http://www.elin.ru/1-Wire/
NHdbopMaLmoHHbI nopTtan no npubopHbIM HTepdelicam - GPIB/IEEE488 - http://www.gpib.ru/

INexumnoHHbIA Kypc "TeprndbepuitHble YCTPONCTBA BbIMUCAUTENBHON TEXHUKN" -
http://www.intuit.ru/studies/courses/3460/702/info

9. MeToguueckue ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn MaTepl/lan OMCUMNNVHBbI n3naraetcd nocnenosaTenibHO, B COOTBETCTBME C rpadonkomM YMK.
Heobxonnmo 06paTI/ITb BHMMaHue, 410 B KypcCe npeayCMoTpeHbl TEMbl A1 TEOPETUHECKOro n
NpPakTn4eCckoro oCBoeHUA. Ha KaX oy TeMmy otBognTCA HE MeHee 1 3aHaTUA. Ha oTBETHI HA BOMPOCHI
Nno NOJly4eHHbIM pe3y/ibTaTam 3a[aHuni, BbIMO/THEHHbIX HA NPakKTU4eCKMX 3aHATUAX, npenonasarenem
oteoamtcs 5-10 MUHYT. Pe3yanaTb| 06bI4HO O6Cy>K,D,aPOTCﬂ KOMNEeKTUBHO, O4HAKO, Npun
H806XO,D.I/IMOCTI/I, npenonasaresib MOXeT NPpoBEepPUTb NHONBNAYA/IbHO.

npaktudeckme | MNpwu BbINONHEHUN NPAKTUHECKMX 3a4aHN HE0BX0AMMO PYKOBOACTBOBATLCS YyHEOHO-METOANYECKUM

3aHATUA mMaTtepuanoMm, NpenocTaBsieMbIM B y4e6HbIX nabopaTtopursix. NEeKTPOHHbIE BEPCUI
y4ebHO-MeToaMYeCcKoro MaTepuana fOcTyrHbl Mo agpecy B ceth NHTepHeT - http://radiosys.ksu.ru.
Tak e, npu BbINONHEHUN BCEX BUAOB paboT, MOXHO UCMONb30BaTb MUTEpaTypy No 3TOW MCUMUMIMHE
N3 aNeKTPOHHO-6mbnnoTeyHon cnctembl ZNANIUM.COM.

camocTtosi- | B xoae BbINoNHEHUs caMoCcToSITENbHON paboTbl CTYNEHT FOTOBMTCS K NPAKTUYECKUM 3aHSITUSIM MO
TenbHas npenycMOTPEHHbIM TemMaM. [1ns NoAroToBKM UCMONb3YyeTCS TEOPETUYECKUNIA MaTepuarn, BblOaHHbIN
pabota npenonasaTenieM, a Takxe matepuan n3 pekoMeHayemMorn n [ONONHUTENBHON NuTepaTypsl,
WNHTEPHET-NCTOYHNKOB. MpU BO3HUKHOBEHNM TPYOHOCTEN MOXHO 06paTUTLCS K AONONHUTENbHBIM
NCTOYHMKAM, yKa3aHHbIM Ha canTe http://radiosys.ksu.ru.

3aver 3ayéT HaueneH Ha KOMMNEKCHY NMPOBEPKY OCBOEHUS AucumnnuHbl. Obyyarowmincs nonyy4aeT BONPOC
(Bonpocekl) Nnbo 3amaHue (3aLaHUs) 1 BPeEMS Ha NOArOTOBKY. 3a4éT MPOBOANTCS B YCTHOM,
MUCbMEHHON U KOMMNbIOTEPHOM

popme. OLeHUBaETCS BNafeHUe MaTepranoMm, ero CUCTEMHOE OCBOEHUE, CMOCOOHOCTb NPUMEHSTh
HY>XXHbIE 3HAHWS, HABbIKW 1 YMEHWS NPW aHanu3e NpobAeMHbIX CUTYaLUiA U PELIEHNN NPAKTUHECKUX
3agaHui.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHuns 1 MHPOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTIONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
AUCUMNAVHE (MoLyNio), BKNoYas nepeyeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpamMMe AUCLMNNNHBI (MOOYNS).

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUsl 06pa3oBaTeNnbHOro
npouecca no gucuuniavHe (Moayso)

MartepunanbHO-TeXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANU3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMIMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTensHyto cpeny KDY.
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cuctem".

YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
KomnbioTepHbIi knacc.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnUmK o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NOoNb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTs, obecrneynBatoLmx BO3MOXHOCTb OCBOEHUS HAaBbIKOB 1 YMEHUIA, DOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLun, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, MPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTYU caaqm oby4atowmMcst UHBaANUOOM UK NINLUOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTM BLICTYNNEHNS 0Byyatowwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u yyebHbIM nnaHoM no cneumnanbHoctu: 10.05.03

"iHchopmaumoHHas 6e3onacHOCTb aBTOMaTU3NPOBAHHBIX CUCTeM" 1 cnieumanm3aunm "ObecneyeHne NHPOPMaLMOHHO
6e3onacHoOCTW pacrnpeneneHHbIX MHEPOPMALMOHHBIX CUCTEM".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumanbHocTb: 10.05.03 - MiHdhopMaumoHHas 6e30NacHOCTb aBTOMAaTM3MPOBAHHbIX CUCTEM

Cneunannsaums: ObecneyeHne nHopMaLMoHHol 6e30NacHOCTU pacnpeneneHHbIX MHGOPMAUMOHHBIX CUCTEM
Keanucukaums BbinyckHUKa:

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Wwvwos, O. B. TexHnyeckue cpeacTea aBTomatuaaumm 1 ynpasneHus : y4eb. nocobue / O.B. LWuvwos. - Mockea :
NH®PA-M, 2017. - 396 c. + Jon. matepuanbl [OneKTpoHHbIN pecypc; Pexum goctyna: hitps://new.znanium.com). - ISBN
978-5-16-010325-9. - TekcT : anekTpoHHbiiA. - URL: https://znanium.com/catalog/product/600381 (nata obpalieHus:
20.05.2020). - Pexwnm goctyna: no nognucke.

2. ObpaboTka aKCnepuMeHTanbHbIX faHHbIX Ha OBM : yuebHuk / O.C. NoryHosa, M.10. PomaHos, E.A. inbuHa [u op.]. -
Mocksa : UH®PA-M, 2019. - 326 c. - www.dx.doi.org/10.12737/textbook_5aafbb5a99fb14.44742313. - ISBN
978-5-16-013461-1. - TekcT : anekTpoHHbIA. - URL: https://znanium.com/catalog/product/1025509 (narta obpalleHns:
20.05.2020). - Pexwnm goctyna: no nognmcke.

3. Wuwos, O. B. MNporpamMmupyemMble KOHTPONNEpPbl B cUCTEMaX NPOMbIWIeHHOH aBToMaTmaaumm: YuebHuk / Wunwos O.B. -
Mocksa : HAL MH®PA-M, 2016. - 365 c. ISBN 978-5-16-011205-3. - TekcT : anekTpoHHbI. - URL:
https://znanium.com/catalog/product/515991 (nata obpatweHusi: 20.05.2020). - Pexxum pocTtyna: no noanucke.

4. M'apnsukosckuit, B. V. Lindoposasi obpaboTka curHanos: MpakTndyeckoe nocobue YuebHoe nocobue / Man3vkoBcKuii
B.W. - Mockea :COJIOH-Ip., 2014. - 766 c.ISBN 978-5-91359-117-3. - TekcT : anekTpoHHsbIi. - URL:
https://znanium.com/catalog/product/883840 (nata obpatweHusi: 20.05.2020). - Pexxum pnocTtyna: no noanucke.

JononHutenoHas nuteparypa:
1. Ungopoas obpaboTtka curHanos: YuyebHoe nocobue / Ponoyrud C.B., MNMapuHos A.B., MonybuHckwin A.H. -
BopoHex:HayyHas kHura, 2016. - 144 c. ISBN 978-5-4446-0908-8. - TekcCT : anekTpoHHsbIi. - URL:
https://znanium.com/catalog/product/923327 (nata obpatweHusi: 20.05.2020). - Pexum pocTtyna: no noanucke.

2. bopucosa, U. B. Lindpposble meToabl 06pabotku nHpopmaumn/bopucosall.B. - Hosocubupck : HITY, 2014. - 139 c.:
ISBN 978-5-7782-2448-3. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/546207 (nata
obpauweHuns: 20.05.2020). - Pexum goctyna: no nognucke.

3. bnaronapos, A. B. MporpamMmmpoBaHre MUKPOKOHTpONnepoB cemeiicTea 1986BE9X koMnaHnm MunaHap : yuebHoe
nocobue / A. B. bnarogapos. - Mockea : Mopsiyast nuHusi-Tenekom, 2017. - 232 ¢. - ISBN 978-5-9912-0584-9. - TekcrT :
aneKkTpoHHbI. - URL: https://znanium.com/catalog/product/1195566 (nata obpaweHus: 20.05.2020). - Pexxum goctyna:
no noanucke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneumanbHocTb: 10.05.03 - MiHdhopMaLmoHHas 6e30NacHOCTb aBTOMAaTM3MPOBAHHbIX CUCTEM

Cneunannsaums: ObecneyeHne nHdopMaLMoHHol 6e30NacHOCTU pacnpeneneHHbIX MHGOPMAUMOHHBIX CUCTEM
Keanucukaums BbinyckHUKa:

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHnua 9 13 9.




