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PacnipenesieHue pado4yero BpeMeHH:
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Ne Buasl yuedHoii padoTsI g 3 3 8 8 8 g g ) =
= = = = = = = = 2 =
5} 5} 5} 5} 5} 5} 5} 5} =
Q @] @] @] @] @) @] @] =
1. | Jexkuun JacoB
2. | JlabopaTtopHble padoThI 4acoB
3. | MpakTHYecKre 3aHATHS 84 84 | yacoB
4. | Kypcooii npoext/padora (KPC) (aynuropnas) 4acoB
5. | Bcero ayauTopHbIX 3aHATHI (Cymma 1-4) 84 84 | yacoB
6. W3 HUX B HHTEPAKTUBHO# (hopme 14 14 | gacos
7. | CamocrosiTesibHast padora cryaentoB (CPC) 96 96 | yacoB
8. | Bcero (0e3 3x3aMeHa) (Cymma 5,7) 180 180 | yacos
9. Camocr. paﬁoTa Ha IMOAT0TOBKY, a4y JK3aMeéHa qacoB
10| O6mas TpyA0EeMKOCTH (Cymma 8,9) 180 180 | yacos
(B 3a4eTHBIX eANHMIIAX) 5 5 | 3ET
3auer ceMecTp Aud. 3auer 6 ceMecTp
JK3amMeH cemecTp
Tomck 2016 (rox)
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 18 ot « 24 » 11 2016 1

JIuer corstacoBanuii

Pabouass mporpamma cocraBieHa ¢ ydetom TpeboBanuit denepanpHoro [‘ocymapcTBEHHOTO
obOpasoBarenbHOTO craHmapta Bbicmiero obpaszoBanus (PI'OC BO) mo HampaBieHHWIO TOATOTOBKH
27.03.05 «unoBaruka» [Ipukaz MunoOpnayku Poccun ot 11.08.2016 N 1006

PaccmoTpena u yrBepxkaeHa Ha 3aceaHuu kadeapsl « 24y nHosopst 2016 r., mpotokoi Ne 18.
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1. Heap aucuuniaunbl «l 100aNbHBIE U JIOKATbHBIE KOMITBIOTEPHBIE CETHY 3aKII0YAIOTCS B U3YUYEHUU
I00ANBHBIX M JIOKAIBHBIX KOMIBIOTEPHBIX CETEeH C MCIOIh30BAHUEM COBPEMEHHBIX MPOrPaMMHBIX
CPEICTB C IIEJIbI0 BBIPAOOTKM YMEHUH M HaBBIKOB MX HCIOJb30BaHUS B MpodeccnoHaTbHOM
JIeSATETbHOCTH.

2. Mecto nucuumiaudbl B cTpykrype OOII:

Hucunmmna «['mobGanbHble M JIOKanbHbIE KoMmmbloTepHble cetn» b1.B.JIB.10.2 ortHOcuTCcs K
JucnuIinHaM 1o BeiOopy BapuatuHoM vactu OOII mo nHanpaBnenuro 27.03.05 «MuHoBaTukay. s
YCIICIIHOTO OCBOEHUS JUCIHILIMHBI CTYACHTHI JOJDKHBI BaJieTh OA30BBIMH 3HAHUSMH M HaBBIKAMHU
pa3paboOTKH MPOTPaMMHOTO OOECHeUeHHs, MOJNyUYSeHHBIX MPH WM3ydeHUH nuciuiuine «MHbopmaTukay,
«ANTOPUTMHYECKUE SI3BIKH TMPOTPAMMHPOBAHUS» U «AJTOPUTMBI PEIICHUS HECTaHJAPTHBIX 3a7au».
W3yueHre NaHHOW MUCHMIUIMHBI SBISIETCS HEOOXOAMMOW OCHOBOW Uil TIOHUMAaHUS M OOECIeUeHUs
NPaBUIBHOTO B3aWMOJICHCTBUS KOMIIOHEHT B BBIYMCIUTEIBHBIX CHCTEMax, YCTPOWCTBaX M MpuOOpax
Pa3IMYHOTO Ha3HAYCHUs M O0JNACTSAX TeXHHKH. [loiydeHHbIe 3HAHHS OYyAyT MPUMCEHATHCS B Y4EOHBIX
mucuuuimHax — «[IpoektupoBanue  TUGPOBBIX  cUCTeM  ympaBieHus»,  «lIporpammupoBanue
TPOMBIIIJICHHBIX KOHTPOJLICPOBY.

2. TpeﬁoBa}mﬂ K pe3yJjbTaTaM O0CBOCHHUA NTUCHUIIJIMHBI:
Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (I)OpMI/II)OBaHI/Ie CJICAYIOMIUX KOMITCTCHIIMM:

CriocoOHOCTBIO HCHOJB30BATh MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOIHH, YIPABIATH
uH(popMaLrel ¢ UCTI0Ib30BaHUEM ITPUKIAIHBIX IPOTPaMM JEJI0BOM cepbl 1eATeNbHOCTH, CII0JIb30BaTh
KOMITbIOTEPHBIE TEXHOJIOTUN U 0a3bl JaHHBIX, MAKEThl MPHUKJIAIHBIX IPOrPaMM YIPABICHHS IPOEKTaMU
(OIIK-3).

B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH

3HAThb:

» Merto/p! 1 CIOCOOBI Mepe/iaun IaHHBIX B III00ANBHBIX U JIOKAJTBHBIX KOMITBIOTEPHBIX CETSX.

» Kunaccudukanuio uaTepdEiicoB, XapaKTEPUCTHKH U CIIOCOOBI UX JOCTHKEHHS.

» OcCHOBHBIE CTaHAAPTHI U TpeOOBaHUS, MPEIbsIBIsIEMble K HHTep(deiicaM B 3a/a4aX aBTOMAaTHKH,
TeJIeMEXaHUKH, JJa0OpaTOPHBIX MCCIIEI0BAHUAX U B CUCTEMAX CHEIMAIbHOTO Ha3HAUYEHUS.

» Metoabl u cpencTBa MPOBEPKH MPABUIIEHOCTH B3aUMO/ICHCTBHSI KOMIIOHEHT.

yMeThb:

» IlpaBunbHO BEIOpATh HHTEPQENC T TOCTaBICHHOH 3a1auu pH pazpaborke MIIC.

» OueHnBaTh XapaKTEPUCTHKH paOdOThl KOMMYHHKAIIHOHHON TIOJICHCTEMBI B ITPOIEcce pa3paboTKH,
Hanaaku ¥ 3kcruryaranud MIIC ¢ ucnonp30BaHnEM COBPEMEHHBIX allapaTHBIX M IPOrPaMMHBIX
CPEJICTB.

BJIAJIeTh:

» CpeINCTBaMHU TMAarHOCTUKU M TECTUPOBAHMSA ammapaTtHeix nHTepdeiicoB MIIC, HaBbikaMu TIOMCKa

OPUYHMH cO0EB, NCKAXEHHUS U 3a/IeP’KKU Nlepeiaul JaHHBIX B KOMMYHUKAIIMOHHOM MoJICUCTEME.

4. O0beM IMCUMIIMHBI M BUABI Y4eOHOI padoThI

OO6mias TpyA0€MKOCTh JUCIIUTUTHHBI COCTABIISIET 5 3a4YETHBIX €IMHUII.
Bun yue6HO# paboThI Bcero CemecTpsl
4acoB 1 2 3 4 5 6 7 8
AyanTopHble 3aHATHS (BCero) 84 84
B tom uucie: - - - - - -

Jlexuun

JlabopaTopHsle pabots! (JIP)

[Tpakrryeckue 3ansTus (113) 84 84

CamocrosiTebHasi pa6oTa (Bcero) 96 96

Bun npoMexyTodHO# aTTectanyu ( 9K3aMeH)

OO01mas Tpy10eMKOCTh Yac 180 180
3auerHele Epunniel TpynoeMkocTH 5 5

CornacoBaHa Ha noprtane N2 8445 3



5. Conepsxkanue Q¥ CHUANINHbBI
5.1. Pa3zgenpl AMCHUNJINH M BUIABI 3aAHATHI

_ 9 dopmupyem
= lew| Bl Blo.dg ¢% ble
Ne = | &E|Z E 3 § § EEE 5 §> KOMIIETEHLH
i HaumenoBanwue pa3jena JUCIUILTAHBI = Lc% 5| 85| 8 ERls g o "
S |SF|F8 2P %8R8 (OKIK
= TICK)
BBeI[eHI/IE B npeamer. CranmapTu3aimus 12 i 20 30 OITK-3
1 | uaTepdeiicos.
2 | bezonacHOCTP B KOMMYHHKAIIMOHHBIX
TEXHOJIOTHUSIX. Koaupoanue| 18 - 20 38 OIIK-3
nHpopmanuu.
3 | Apxurektypa cereidl. HHTepdeiich 18 ) 16 34 OIIK-3
CUCTEM 00111ero Ha3HaYeHHUsI.
4 | UuTepdeiickl MpOMBIIUIEHHBIX CHCTEM.
WnTepdeiico CHELMATILHOTO 18 - 18 36 OIIK-3
HA3HAYCHMSI.
5 | CucreMbl HaBUTAIIMHU U CHHXPOHU3AINH
BpeMeHU. M3MepeHust XapakTepucTuK U 18 22 40 OIIK-3
JIMarHOCTHKA UHTEP(EHCOB.
HUTOI'O: 84 96 180

5.2. Conep:xanue pa3iesoB IMCUUILTUHBI (110 JeKIusAM) He npedycmomperul

5.3. Pa3esibl AMCUMILUIMHBI M MEKIMCUMILIMHAPHBIE CBA3H ¢ 00ecneYnBAOMMMU (MPeAbIIYIIMMH)
U o0ecnneynBaeMbIMU (MOCJIETYHOIIMMH) TUCHUUILIUHAMHA

Ne HanmenoBanue Ne Ne paznenoB JaHHON JUCHMILIMHBI U3 Ta0.5.1, ISl KOTOPBIX
n/n o0ecreynBaroIux HE00X0/IMMO H3yueHHe 00eCeunBatOIMX (IPEabIIYIINX) U
(mpenpIaymux) u obecreurnBaeMbIX (TIOCIEAYIOMINX ) TUCITUTIIINH
obecreyrBaeMbIX 1 5 3 7 5
(mocneayromux) TUCIUTUITNH
IIpeamecTByOLIME TUCHUTIMHBI
1. | Uadopmaruka + + + +
2. | ANITOpUTMUYECKHUE S3BIKH + + +
IPOTPaMMHUPOBAHUS
3. | ANTrOpUTMBI peTeHHs + + N +
HECTaHIapTHBIX 3a/1a4
IMocaenyromme TMCUUNIMHBI
1. | IIpoexTrpoBaHue HUPPOBBIX + + N
CHCTEM YNpaBJICHUS
2. | [IporpammupoBanue
MIPOMBIIIJICHHBIX + + + +
KOHTPOJIJIEPOB

5.4. CooTBeTcTBHE KOMIIETEHIUI, GOPMHPYEMBIX IPH U3Y4YCHHH AUCHHUILINHBI, 1 BUAOB 3aHATHH

[Iepeuenn Bunasl 3anstuii @opMBI KOHTPOJISI IO BCEM BUIAM 3aHATHI
KOMITETCHITHI JI Jla6 | Ilp. | KP/KII | CPC (npumepul)
OIIK-3 + + TecT, onpoc, NOATOTOBKA K NPAKTUYECKUM
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3aHATUAM, BBICTYIINICHUC HA CCMUHAPC,
KOHTpPOJIbHAs paboTa

JI — nexuus, [Ip — mpakTHueckue U ceMuHapckue 3ausaTus, JIab — maboparopusie padotsl, KP/KIT —
KypcoBas padota/mpoext, CPC — camocrosiTepHas paboTa CTy/IeHTa

6. MeToabl u ¢popMbl OPraHu3anum o0y4eHust
TexHO0JI0rHH MHTEPAKTHBHOI0 00y4YeHUsI MPH Pa3HbIX (popMax 3aHATHH B Yacax He npedycmompervl

7. JIaGopaTOpHBIH NPAKTHKYM He npedycMompen

8. IIpakTHyeckue 3aHATUA (CEMHUHAPBI)

Ne
/o

Ne paznena
JUCIUILTAHBI
u3 1abm. 5.1

TemaTuka NpakTUYECKUX 3aHATUN (CEMUHAPOB)

Tpyno-e
MKOCTb
(dac.)

Komnerenuuun
OK, IIK, TICK

3HAKOMCTBO U MOJY4YCHHE MPAKTUYECKUX HABBIKOB
paboThl ¢ MHCTPYMEHTAIbHBIMU CPEICTBAMU IS
pa3paboTku o KOMMYHHUKAITHOHHBIX
MHTEP(EICOB B COOTBETCTBHH C MEKIYHAPOIHBIMU
(1EC) u rocynapcrsennbiMu Poccuiickumu (I'OCT
P) cranpapramu. Mertoasl  IPOEKTHPOBAHUSA
MPOrPaMMHBIX CPEICTB. V3yueHHe W pUMEHEHUE
ouoIHoOTEK 11O IS peanuzaiuu
KOMMYHHKAITMOHHBIX HHTEP(EICOB B COOTBETCTBUU
¢ TpeOOBAHUSIMU CTAHIAPTOB.

12

OIIK-3

OcBocHHE TPOrPaMMHBIX M aIapaTHBIX CPEICTB
U1t obecrieueHrst HHPOPMAIMOHHON 0€30IacHOCTH
Ha IIK. BrisBienne  yrpos. OcBoeHue
MPOrpaMMHBIX W aNlapaTHBIX CPEIACTB IS
obecrieueHrss MHPOPMAIIMOHHONH OE30IaCHOCTH BO
BCTPOEHHBIX CHUCTEMax. [TpakTrueckoe
WCIIOb30BaHUe UHTEP(DEcoB 00IIero Ha3HAYEHUS
mis  IIK. RS-232, USB, Ethernet, nuckosas
MOJICUCTEMA.

18

OIIK-3

Pazpaborka IIO w®  momydyeHMe  HaBBIKOB
MPAKTUIECKOTO HCIIOJIB30BAHMS TIPOMBIIUICHHBIX
uHTEepPEeCcCOB  JUIsI  BCTPOSHHBIX  CHCTEMax
npombinuieHHOro HasHauenus. (RS-485, FieldBus,
Industrial Ethernet). Wnrtepdeiic nunammueckoro
O3V, SD «kaptbl, DHEProHe3aBUCUMOUN MaMSITH
Pa3TMYHBIX TUIIOB. MHOTOMOPTOBAS MAMSTh.

18

OIIK-3

[TonydyeHune mNpPaKTUYECKUX HABBIKOB HACTPONKHU
cepBepa BpemeHu. Pazpabotka 1O u momyuenue
HaBBIKOB  MOJJEPKKHM  CHUHXPOHHU3ALMH  BO
BCTPOEHHBIX CUCTEMAX.

18

OIIK-3

3HAaKOMCTBO CO CTaHAAPTHBIMU CEPBUCHBIMH H
nuarHoctuueckumu — uHTepdericamu  MIIC  u
OCBOCHME AIIMAPATHBIX CPEACTB UCIOJb3YIOIINX UX.
3HAKOMCTBO M TPAKTUYECKOE HCIIOIb30BAHHE
muarnoctuueckoro IO ans xonTponst Tpaduka
Ethernet.

18

OIIK-3

HUTOI'O:

84

9. CamocrosiTejibHasi pabora

[ Ne

| Nepasnmena |

Bupl camocTosiTenbHON paboTh | Tpyno-e | Kowmme- |

KoHTpoas
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/1 | AUCIUIUIMH (Oemanuzayusi) MKOCTh | TEHIIUH BBITTOJTHEHMS
bI U3 TaOJI. (wac.) |OK,IIK,| pa6otsl (Ompoc,
51 IICK | Tect, nom.3amaHue,
U T.J)
Ormpoc,
OcBoenue MEXTyHapOAHBIX
BBITTOJTHCHHE
cranaaptoB U ['OCT . 3HaKOMCTBO €
[TO s BBIMIOJIHEHUS MPAKTUYECKUX HpaKTircckoro

1 1 20 [1K-10. 3aJaHus.

pabotr. M3yueHne AOMOTHUTEIHHBIX

IIpoBepka
MaTepHuajoB K JIEKIAN o

KOHCIIEKTOB
obecreuyeHnI0 OE30IMacHOCTH.

CaMOITOATOTOBKH

N3yuenue JIOTTOJTHUTEIIbHBIX Ompoc,
MaTepUasoB K JIEKIAN o BBITIOJTHEHHE
BHyTpeHHUM HHTEepdeiicam [TK (PCI. MPAKTUYECKOTO U
PCle, DDR2/DDR3, 3aJaHus,

2 2 IDE/SATA/SCSI). 3nakoMcTBO ¢ 20 ITK-10. KOHTPOJIbHAS
[1O nyist BBITTOTHEHUS MTPAKTUYECKUX pabora. IIpoBepka
pador ¢ wuHTrepdeiicamu DDR, KOHCIIEKTOB
RS-232, Ethernet, JTUCKOBAs CaMOTIOJITOTOBKH
MOJCHCTEMA.

Wzydenune JIOIIOJTHUTEIbHBIX Ormpoc,
MaTepHasoB K JICKIUH o BBITTOJTHCHHE
WHAVNBUIYAIHOMY 3aJaHUI0  JUIs MPAKTUYECKOTO
rpynnsl ctyaeHtoB. Unrtepdeiics u 3amanus. [IpoBepka
MIPOTOKOJIBI JUISt peanu3anum: KOHCIICKTOB
Modbus RTU/ASCII, Modbus TCP, CaMOTIOATOTOBKH
PROFIBUS, PROFINET RT,

EtherCAT, Ethernet  Powerlink,

EtherNet/IP, TOCT P MDK

3 3 |e08705-101, roct P wpk| 18 | K0
60870-5-104, TOCT P MDK
60850-9-2, 'OCT P MDBK 60850-8-1
N3yuenue JIOTTOJTHUTEIbHBIX
MaTepuajoB 1| uHTepdeiicam
nuHamuueckoro O3V, SD  kaprhi,

DHeproHe3aBUCUMO aMsTH

Pa3TUYHBIX THUIIOB, MHOTOIIOPTOBOI

MaMSTh.

Uzyuenue JIOTTOJTHUTEIbHBIX Ompoc,
MaTepUajoB K JIEKIHA TI0 TaiM BBITIOJTHEHHE

4 4 konam u PTP IEEE1588. } 18 K-10. MIPaKTUYECKOTO
[ToaroroBka K MpakTUYIECKOM paboTe 3aaHuUs,
no paspabotke [1O c mommepkkoit KOHTpPOJIbHAs
¢ynkuuit IEEE1588 v2. pabota

. Ompoc,
3HaKOMCTBO v Teopuen o BEIIONHEHIe

5 5 JIUAarHOCTHKE cerel Ethernet. 22 ITK-10.

. MPAKTUIECKOTO
[TpocmoTp Buneo nekuuid.
3aaHus.
HUTOI'O: 96

TeMbl KOHTPOJIBLHBIX PadoT:

1) Untepdeiicel cuctem obmiero HazHadeHus. iHTepdeichl MpOMBIIIICHHBIX CHCTEM
2) CHucTeMbl HaBUTallMU ¥ CHHXPOHHU3ALIUU BPEMEHH.
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10. IlpumepHasi TeMaTHKA KYPCOBBIX IPOEKTOB (Pad0T)  HE MPEAYyCMOTPEHO

11.PeiiTunroBsasi cucreMa AJIA OHCHKH YCII€EBA€EMOCTH CTYACHTOB

Taoauua 11.1 bamibHbIe OLICHKU TSl 3JIEMEHTOB KOHTPOJIA.

. | MakcuMaJIbHBII
MaxkcumanbHbl | MakCUMalIbHBIN
" " OaJi 3a epuo.
DJIeMEHTHI Y4eOHOM i Oayut Ha 1-yro | Gayut 3a mepuon Bcero 3a
mexay 2KT u
JEATEeIIbHOCTU KT c Hauana mexnay 1KT u ceMecTp
Ha KOHeIl
ceMecTpa 2KT
cemecTpa
[Tocemenue 3aHaTUi 3 3 4 10
TecToBBIN KOHTPOJIb 4 4 4 12
KonTponbHble paboThl Ha 12 12 12 36
MPAKTUYECKHUX 3aHATUAX
JlaboparopHbie pabOTHI 11 10 10 31
Kommnonent 4 4 3 11
CBOEBPEMEHHOCTH
Hroro makcumym 3a 34 33 33 100
Nnepuoa:
Hapacraoummm UTorom 34 67 100 100
Ta6auna 11.2 [IepecueT 6a10B B OLIEHKH 332 KOHTPOJIbHBIE TOUKH
bajuibl Ha 1aTy KOHTPOJIbHOM TOYKH Ouenka
> 90 % ot MmakcumanbHOU cymMmbl 6au1oB Ha aaty KT 5
Ot 70% no 89% ot MakcuManbHOM cymmbl 6ayuioB Ha aaty KT 4
Ot 60% 10 69% OT MakcuManbHOM cyMMbl OasutoB Ha gaty KT 3
<60 % oT MakcuManbHOM cymMmBbl OasioB Ha aaty KT 2
Tab6auua 11.3 — [lepecuer cymmbl 6a7UI0B B TPAIUIIMOHHYIO U MEXTYHAPOIHYIO OLIEHKY
Ouenxa (FOC) Hrorosasi cymma 63.11.11?13, YYUTBIBaET Ouenka (ECTS)
yCHEeUIHO CAAHHBIIH IK3aMeH
5 (oTaM4HO) (3a4TEHO) 90 - 100 A (oTIH4HO)
85 -89 B (ouens xoporio)
4 (xopomo) 75_ 84 C (xoporo)
(3auTeHo) 70-74
D
3 (YIOBIIETBOPHUTEIHHO) 65 — 69 (YROBICTBOPHTENLHO)
(3auTeHo) 60 - 64 E (mocpenctBeHHoO)
2 (HEYAIOBNCTBOPHTEBHO), Huzke 60 6an10B F (HeynoBneTBOpUTENHHO)
(He 3a4TeHO)
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12 YyeOHO-MeTONMUYECKOEe U HH(POPMALIMOHHOE 00ecneYeHUe JUCIIHTIMHBI

12.1 OcHoBHasi JiuTepaTypa
1. Kamunakuna, T.W. TenekoMMyHUKAIIMOHHBIC ¥ BBIYUCIUTENBHBIE CETU. APXUTEKTYpa, CTAHIAPTHI
Y TEXHOJIOTHH : yueOHoe nocobue aiis By3oB / T. U. Kanunkuna, b. B. Koctpos, B. H. Pyukus. -
CII6. : BXB-IlerepOypr, 2010. - 288 c. (15 sk3. B 6ubnmnoreke TYCVYPa)

12.2 JlomosiHuTeIbHASI JIUTEpaTypa
1. Uleruenko, B.I1. BerauciurenbHble CUCTEMBI, CETH B TEIEKOMMYHUKAIIMK | YICOHUK JIJIsl BY30B /
B. I1. [lleBuenko. - M.: KuoPyc, 2012. - 288 c. (5 3k3. B 6ubmmoreke TYCVYPa);
2. Menexun, B.®. BeruucnurenbHble MalllWHBI, CUCTEMBl M CETU: y4yeOHUK s By3oB / B. @.
Menexun, E. I'. [TaBnoBckuii. 3-e uzn - M. : Akagemus, 2010. - 559 c. (6 3Kk3.);
3. Omudep, B.I'. Komnbrorepusie cetu: [IpHHIMIBI, TEXHOIOTHUH, TPOTOKOJBL: Y4yeOHOE mocobue
s By30B / B. I'. Omudep, H. A. Omudep. - CIIO. : [Tutep, 2008. - 957 ¢. (20 3k3.);

12.3. YueOHO-MeTOAHYeCKH e TTOCOOHs U POrPpaMMHOe o0ecrneyeHue:

1. ['moGanbpHble W JIOKaNbHBIE KOMIIBIOTEPHBIE ceTU: MeToauueckue yKa3aHus I10
MIPOBEJICHUIO 1a00PaTOPHBIX PabOT M1 CTYACHTOB, O0yUYAIOIINXCSA 110 HAMPABICHUIO MTOATOTOBKU
221000.62 «Mexarponuka u pobororexHuka» 222000.62 «MuHoBatuka» 221400.62
«YupasieHue Ka4eCTBOM» / 3opKaJiblLieB A. A. - 2014. 6 C.
http://edu.tusur.ru/training/publications/3946:

2. T'nobGanpHbIe U JOKaIbHBIE KOMIBIOTEPHBIE ceTH: MeToauuecKke yKa3aHus 10 BBITOJTHEHUIO
CTYJEHTAMHU CaMOCTOSITEIbHOM pabOThl [Js CTYIEHTOB, OOYy4YaloLIUMXCS IO HAaIpaBJIECHUIO
noarotoBku 221000.62 «Mexarponnka u podororexuuka» 222000.62 «MaHOBaTtHKa» 221400.62

«YmpasieHue KauyeCTBOM» / 30pKaiblieB A. A. - 2014. 5 c.
http://edu.tusur.ru/training/publications/3947.

3. Hlannapos, E. C. I'moGanpHBIE KOMIBIOTEpHBIE CceTH: MeToandecKne yKa3aHHs K
npaktuueckum 3ansatusMm / [llanmapoB E. C. — Tomck: TYCVYP, 2012. — 16 c. — Pexum

nocryna: https://edu.tusur.ru/publications/2882.

13. MarepuajabHo-TeXHUYECKOe o0ecneyeHue JUCIUIINHBI:

Jnist ocyiecTBiIeHHsI 00pa30BaTEIbHOTO Mpolecca Mo AUCHUIINHE HE00X0AUMO:

- ayauTopus, OOOpyIOBaHHAs TEXHHUYECKUMH CpPEIACTBAMH JUISl JIEMOHCTpAIMH  JICKIIHM -
BU3yalIu3aluu;

- KOMIIBIOTEPHBIN KJIacC Il TPOBEICHHS JIA0OPAaTOPHBIX W CaMOCTOATENBHBIX padoT. Ha
NEPCOHAIBHBIX KOMIBIOTEPAX JIOJIKHBI OBITh YCTAHOBJIEHO:

1 nporpaMMHoe obecnieuenue Freescale CodeWarior

2 nporpamMmHoe obecrnieuenne Wireshark

3. porpaMMHOe oOecrieueHre CUMYIISITOpa IPOMBITIICHHBIX IPOTOKOJIOB IE;

4 nporpammuoe obecnieuenue IAR + Visual STATE;

5 nporpaMMHoe obecrieuenue OpenSVN.
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IIpuiio:kenune Kk padboyeid mporpamMmme
®denepanbHOE roCy1apcTBEHHOE O10JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«TOMCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PAAMOSJIEKTPOHUKN» (TYCYP)

YTBEPXKJIAIO

[TpopekTop no yuebHoi pabore
ILE. Tpos

« » 2016 .

®OH/JI OHEHOYHbLIX CPEACTB 110 JUCHUIIVIMHE:

«I['100a1bHbIE M J10KAJIbHbIE KOMIILITEPHbIE CETH)
(HauMeHOBaHMeE Y4eOHOH TUCIUIIMHBI)

ypOBeHb OCHOBHOM 06pa30BaTeJ’IbHOﬁ npo 0akaJjiaBpua
(OakasnaBpHaT, MarucTparypa, CleUaIuTeT)

HanpasJienue(st) moaroToBku (crnemuaibHocTb) 27.03.05 «MHHOBATHKA»
(HOMEp, ypOBEHb, IOJIHOE HAMMEHOBAHUE HAPaBJIEHUS OArOTOBKH (CIIELUATbHOCTH))
IIporpamma «YnpasJjieHMe MHHOBALMSIMYU B 3JICKTPDOHHOM TeXHHUKe»
(moHOE HauMeHOBaHKE PO U HAallpaBIeHUs MOAroTOBKH (cnenuansHocTr) u3z OOII)

®opma 00yueHUus1 OYHAS
(o4Hast, OUHO-3a04HAas (BEUEPHsIs), 3a04HAs)
®akyabter HHHOBanMOHHBIX TexHoJorui (PUT)

(CokpallleHHOE ¥ TIOJIHOE HauMeHOBaHue (haKyabTeTa)

Kadenpa Yupapjenus naHopauusavu _ (YH)
(cokpalieHHOe U MOJIHOE HAUMEHOBaHUE Kadeaphl)
Kypc 3 Cemectp 6

Yueonslii miian Ha6opa 2013 roaa u nocjaeayoOuux Jert.

3auer ceMecTp Aud. 3auer 6 ceMecTp

JK3aMeH ceMecTp

Tomck 2016
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1. BBegenue

®onx oneHouHbIX cpeacts (POC) sBisieTcs MPUIOKEHUEM K paboyeil mporpaMMe TUCIUITITHHbI
(MpaKTUKK) ¥ TIPEACTABISIET COO0H COBOKYITHOCTh KOHTPOJIBHO- U3MEPUTEIBLHBIX MAaTEPHAJIOB (THIIOBBIC
3a1auu (3a7aHus), KOHTPOJIbHbBIE pabOThI, TECTHI AP.) © METOIOB UX HCIIOJIb30BaHUS, MPEAHA3HAYCHHBIX
JUI U3MEPEHUS YPOBHS IOCTUKEHUN CTYI€HTOM YCTaHOBJICHHBIX PE3YJIbTATOB O0YUYEHHUS.

®OC mno aucuumiauHe (IPAKTHKE) HCIIOJIB3YETCS MpPU MPOBEACHUM TEKYLIET0 KOHTPOJISL
yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTECTAllMU CTYACHTOB.

[lepedeHpb 3aKperyIeHHBIX 33 AUCHUIUIMHON (MPAKTHKON) KOMIETeHIMH npuBeaeH Tadnuue 1.

Tabnuya 1 Ilepeuens 3axpenyienHvlx 3a OUCYUNIUHOU KOMNEemeHYull

Kon

DopMyJIMPOBKA KOMIIETEHIIMN

Oransl GopMHpPOBaHUE KOMITETESHITUI

OIIK-3

CriocoOGHOCTBIO UCIIOJIb30BaTh
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE

3HAaTh: KaK UCIIOJIb30BATh
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH,

TEXHOJIOTHH, YIIPABJIATh HHPOpMAIUEH | ynpaBiiaTh uHOpManued ¢ HCIOIb30BaHHEM
C  HCHOJb30BAaHUEM  IPUKJIAJHBIX | IPUKIIAJHBIX IIporpaMm JIEJI0BOM cepsl
nporpamm JI€II0BOM cdepsl | ACITENBHOCTH,  HCIONb30BaTh  KOMIIBIOTEPHBIE
JESITENIbHOCTH, UCTIOJIB30BATh | TEXHOJOTMH W 0a3bl JAaHHBIX, MAKEThl MMPHKIAIHBIX
KOMIIBIOTEPHBIE TEXHOJOTMH M 0a3bl | IPOrpaMM yIpaBlIeHUS IPOCKTAMHU.
JTAHHBIX, HAKEThI MPUKJIaIHBIX YMers: UCIIOJIb30BaTh
[IporpamM yIpaBJIEHUs IPOEKTaMU MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHUH,
yIOpaBiaATh  HHQOpPMAIME C  HCHOJIB30BAHUEM
MPUKIIATHBIX porpamm JIeJI0BOM cepbl
JIESITEIbHOCTH,  HMCIOJb30BaTh  KOMIIBIOTEPHbBIE

TEXHOJIOTUM U 0a3bl JaHHBIX, HAKEThl MPUKIIAJHBIX
IIPOrpamMM YIIPABIICHHUS] IPOEKTAMH.

Braners: HaBbIKAMH HCIIOJIb30BaHHUs
MH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH,

yhnpasieHuss HHOpMalMed C  HCIOJIb30BAHUEM
IIPUKJIAIHBIX IIporpaMm JIEJI0BOM cepsl
JESITEIbHOCTH,  UCHOJb30BAaHUS  KOMIIbIOTEPHBIX

TEXHOJOTHI M 0a3 MaHHBIX, MAaKeTOB MPHUKIAJHBIX
MPOTPAMM YIPABICHUS TPOCKTAMH

2.Peasam3anus KoMIeTeH i

2.1 Komnemenuusn OIIK-3

OIIK-3: CrocoOHOCTBIO HCIONB30BaTh WH(GOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH,
yIpaBiATh UH(OpMAIMEH ¢ MCIIOJIb30BaHUEM NMPHUKIAJHBIX MPOTrpaMM JeN0BOM chepbl AesTeIbHOCTH,
MCIIOJIb30BaTh KOMITbIOTEPHBIE TEXHOJIOTUH U 0a3bl JaHHBIX, NAKEThl IPUKJIAAHBIX IPOrPaMM YIPaBIEHUS
IIPOEKTAMH.

Hnst  popmMupoBaHusST KOMIIETEHIIMM HEOOXOAMMO OCYIIECTBUTH PSiJ  OTaloB. Tallbl
(dbopMHpOBaHUS KOMIIETEHIIMH, MpPUMEHseMble JUIs 3TOr0 BHJA 3aHATUH M MCIOJIb3yeMbIe CpEACTBa
OLICHUBAHMSI MIPE/ICTABIICHBI B TaOIHUIE 2.

Tabnuya 2 Omanvl hopmuposanus KOMREMeHyuu U UCNOIb3yemMble CPeoCmaa OYeHUBAHUSL

VKallMOHHBIE TEXHOJIOTHUH,
yIOpaBisATh HHPOpMaIei

c UCTOJIb30BAHUEM
NPUKIAJAHBIX  [pOrpamm
JIEJI0BOM cdepsl
NeSITeITbHOCTH,

Cocras 3HaTh YmMmerhb Baagers
Copmepxanne | Kak KUCIIOJIBb30BATh | UCIOJIB30BATh HABBIKAMHU HCIIOJIb30BAHUS
JTAIoB MH(OPMALIMOHHO-KOMMYH | HHPOPMAIIMOHHO-KOMMYH | HH(OPMAallMOHHO-KOMMYH

MKallMOHHBIE TEXHOJIOTHUH,
yOpaBisATh UHGOpMaluei

C UCTIOJIb30BaHUEM
NPUKIAAHBIX  [POrpamm
JIEJI0BOM cepsl
JeSITeTTbHOCTH,

HNKAlIMOHHBIX TCXHOJIOT Hﬁ,

yIIpaBJICHUS
uHpopMaLuei c
WCTIOJIh30BaHNEM

OPUKIAJHBIX — [pOTrpamMM
D (N (0):10) 71 cdepsl

CornacoBaHa Ha noprane Ne 8445

10



HCII0JIL30BATh HCIIOJIB30BATH JEATEIBHOCTH,
KOMIIBIOTEPHBIE KOMIIBIOTEPHBIE HCIIOJIb30BaHUS
TEXHOJIOTUHU " 0a3bl | TEXHOJIOTUU 54 0a3bl | KOMITBIOTEPHBIX
JaHHBIX, IMAKETHl | JaHHBIX, MaKeThl | TEXHOJIOTUH U 0a3 JaHHBIX,
NPUKIAJHBIX  OpOrpaMM | MPUKIAJHBIX  [POrpaMM | IIAKETOB NPUKIAIHBIX
YIIPaBJIEHUS [IPOECKTAMU. YIIPaABJICHUS IPOCKTAMHU porpaMm YIIpaBJICHHUS
IPOEKTaMU
Byl 3anatuii | e IIpakTHuecKue [IpakTnueckue e [IpakTuueckue 3aHATUS
3aHATUA 3aHATUA e (CamocrosiTenbHas
CamocrosiTenbHas paborta
pabora
Hcnonbzyemeie | o Jud. 3auer Hud. 3auer e Jlud. 3auer
cpeacTsa
OLICHMBAHUS

OO01ye XapaKTepUCTUKH MOKa3aTesieii U KPUTEPUEB OIICHMBAaHHsI KOMIICTCHIIMM Ha BCEX JTarax
NpUBEICHBI B Tabnuie 3.

Ta6ﬂuua 3- 061/1/;1/[6 xXapakmepucmuKku noxazameneu u Kpumepues OyeHUBaAHUA KOMnemeryuu no amanam

IToxka3zareaun n

IMOHUMAHHUEM I'PAHUI]
MNPpUMCHUMOCTH

3HaTh YmerThb Baagern
KpUTEepUu
Oo6nanaer O0Omagaer quana3soHoOM
(baKkTHUYEeCKUMU U MIPaKTUYECKUX
N Kontponupyer pabdory,

OT1u4HO TEOPETUUYECKUMU YMEHHU, TpeOyeMbIX HPOBOIHT OLEHK
(BBICOKMH 3HAHUAMU B [Ipeleax JUISL pa3BUTHUSL TBOP- P Y,

o % COBEPUICHCTBYET
YPOBEHb) M3ydaeMoil obmacTu ¢ YECKUX PEeIICHUH,

abcTparupoBaHusl
npodieM

NEeHCcTBUS pabOTHI

Xopoio (06a30BbIit

3HaeT (aKTsl,
HPUHIIAIIBI, TPOIIECCHI,
o01ye MOHATHS B

OO6nagaer AMana3oHOM
IIPAKTHYECKHUX
YMEHHUM, TpeOyeMBbIX
JUISL pEILIEHUs

beper oTBEeTCTBEHHOCTH

3a 3aBeplIeHHE 33734 B
UCCIIEZIOBAaHNH,

pUCIIOCa0IUBAET CBOE

YPOBEHB) .
npezaenax u3yqaeMoin OTIpENIeIEHHBIX MIOBEICHUE K
obmactu npobiemM B 00acTu 00CTOATEIHCTBAM B
HCCIIEI0BAHUS pelieHnn npobiaem
O6nanaer OCHOBHBIMHU
YnoBiaersopurenb
HO (HOPOroBHIii Ob6nanaet 6a30BBIMU YMEHUSIMH, TpeOye- Pabotaer npu npssmom
P OOIIMMU 3HAHHSIMA MBIMU JIJI51 BBITIOJTHE- HaOTIOCHU T
YPOBEHB)

HUS IIPOCTBIX 3a1a4

cDOpMyJ'II/IpOBKEl IoKa3areiae u KPUTCPUCB OLICHUBAHUA JTaHHOM

Tabnure 4.

KOMIICTCHIIUU TIPHUBCJCHA B

Ta@zuua 4 INoxazamenu u Kpumepuu OyeHusarusl KomMnemeHyuu Ha smanax

Iloka3zaTenu u 3Hathb Ymerb Baangers

KpUTEepUu

OTnau4HO O6namaer daxrtuueckumu | O6mamaer nuarna3onoM | Kontpomupyer pabory

(BbICOKHH u TEOPETUUYECKUMU | MPAKTUYECKUX  YMEHHUM, | yIpaBiIeHUs

YpOBEHb) 3HAHUSMHU MCIIONIB30BAHUS | TpEOYEMBIX g | uHpopmanuen c
WH(OPMALIMOHHO-KOMMYH | HCIIOIh30BaHUS HCII0JIb30BAaHUEM
WKAIIMOHHBIX TEXHOJIOTHH, | MTHPOPMAIIMOHHO-KOMMYH | IPUKJIAAHBIX  TPOTPAMM
VIIDABJICHUS MKAIIMOHHBIX TEXHOJOTHM, | IEITOBOM chepsl
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uHpopmanuei C | yIpaBIeHHS NesITebHOCTH,
UCIIOJIb30BaHUEM uHpopmanuen C | MCIIOJIb30BaHMS
NPUKIAJAHBIX  [POrpaMM | UCHOJIb30BAHUEM KOMITbIOTEPHBIX
JIeI0BOM cdepsl | IPUKIAIHBIX  MPOrpaMM | TEXHOJIOTUH U 0a3 JaHHBIX,
NeSITebHOCTH, JIeTTOBOM cdepsl | MakeToB MIPUKJIATHBIX
UCIIOJIb30BaHUS NesITeIbHOCTH, OporpaMM  YIpPaBJICHMs
KOMITBIOTEPHBIX WCIIOJIb30BAHUS POEKTaMU
TEXHOJIOTUH U 6a3 JaHHBIX, | KOMIBIOTEPHBIX
MaKETOB NPUKIIAJHBIX | TEXHOJOTHA 1 0a3 TaHHBIX,
OporpaMM  YIPaBJICHHUS | TAKETOB IPUKIIATHBIX
pOEKTaMU IporpaMM  YIpPaBJICHMS
MIPOCKTAMH.
Xopouio 3naer daxtel, mpuHnumel, | O6aamaer nuarnasonoM | O0nmagaer  OT/AEIbHBIMU
(6azoBbIit IPOILIECChl UCIIOIb30BaHMA | IPAKTUYECKUX  YMEHUH, | HABBIKAMM UCIIOJIb30BaHUS
YPOBEHbB) UH(POPMALIMOHHO-KOMMYH | TpeOyeMBbIX IVl | IPUKJIAAHBIX — [POTpamMMm
UKAIMOHHBIX TEXHOJIOTUH, | HCIOJIb30BAHUS JIeJI0BOM cdepsl
yIIpaBJICHUS NPUKIAAHBIX  [POrpamMM | JeSITeIbHOCTH TSt
uHpopmanueit C | 1e10BOM cdepsl | ynpaBiieHUs IPOEKTAMHU.
UCTIOJIb30BaHUEM NeSTeTbHOCTH, 3HAeT B
OPUKIAJHBIX  IporpaMm | oOmMX  yeprax,  Kak
JIeTTOBOM cdepsl | HCIIOTB30BATh
NEeSTEeIbHOCTH, 3HAaeT B | KOMIIBIOTEPHBIE
001mux yeprax, KaK | TEXHOJIOTUX U 0a3bl
UCIIO0JIb30BaTh JAHHBIX JJIS YIPaBICHUS
KOMITHIOTEPHBIE MIPOEKTaMH
TEXHOJIOTUM U 0assl
JAHHBIX JJI YIPaBICHUS
POCKTaMHU
VY nosnerBopu- | Obnanaer 6azoBeiMu | OOnanaer OCHOBHbIMM | PaboTaer mnpu mnpsiMoM
TEJIbHO o0mumMu 3HAaHUSIMH | yMEHUSAMH, TpeOyeMbIMU | HAOIIOIEHUH npu
(TTOpOTOBBIN | HCITOJIE30BAaHHEM TUISt WCTIOJIH30BAHUEM | HCTIOJIB30BAHUN
YPOBEHbB) OPUKIAJAHBIX ~ OPOTrpaMM | MPHUKJIAAHBIX  MPOrpamMM | MPUKIAJHBIX  [POrpaMm
JIEJI0BOM cdepsl | 1e10BOM cdepsl | 1e0BOM cdepsl
JIeSITeIbHOCTH JeSITeIbHOCTH JeSITebHOCTH

1 TunoBblie KOHTPOJIbHBIC 3aIaHUA

BxoaH0i#1 KOHTPOJIb 3HAHUI CTYIEHTOB

BXOHHOﬁ KOHTPOJIb OCTAaTOYHBIX 3HAaHUHU MpoBOAUTCA B (I)opMe AHKCTHUPOBAHUS.
«'mo0ampHBIE W JIOKAJBHBIC KOMIIBIOTCPHBIC CCTH»

Oasupyercs Ha TOHATHUSAX,

Kypc

HN3y4yacMbIX B

MNpEeAMCCTBYOINNUX JUCHUIUIMHAX MAaTEMAaTHUKa, I/IH(I)OpMaTI/IKa )51 I/IH(I)OpMaLII/IOHHBIC TCXHOJIOT'HH.

Bonpocet 6xo00n020 Konmpons:
1. Yro uzyuaer undopmaruka?

N

HCTOPHH €€ pa3BUTHUA?

OO NO Ol Ww

. Kakue ycrpoiictBa MoryT Bxoauts B coctas [1K?
. JlaiiTe onpezeseHre alropuTMa.
. Kakue ocHOBHBIE JOPMBI ITPE/ICTABICHUSI aJITOPUTMOB CYLIECTBYIOT?
. Kakue Tums! anropuTMoB (BBIUMCIUTENBHBIX MpolieccoB) Brl 3Haete?
. KakoBbI euHuUIbl H3MepeHus KonyecTBa HHpopmanuu?
. O kakux sA3bIKax NporpaMMupoBanusi Bam u3sectHo?

. KakoBbI aTansl pemenns 3agad ¢ nomomisro 11K?

CornacoBaHa Ha noprane Ne 8445

.Ilo kakum Inpru3HakaM H CKOJIBKO IMOKOJICHHI BBIYMCIMTEIBLHON TEXHUKH BBIACISIOT B

12



10. Yro Takoe nporpamma?

11. Kakwue nmporpaMMbl Ha3bIBAIOTCS TPUKITATHBIME?
12. Yro Takoe pegakTop TEKCTOB?

13. Yro Takoe 6a3a JaHHBIX?

14. Yro takoe snexTpoHHast Tabiuia?

15. Yro Takoe onepanonHas cucrema?

TeKylllI/lﬁ KOHTPOJIb OCYHIECTBIACTCA B IPOLECCE BBIIIOJIHCHHUA CTyACHTaMU Sa,I[aHI/Iﬁ

nabopaTopHBIX paboT U MpoBoAKTCA B (popme coOeceToBaH sl IPETIOIaBaATEINsI CO CTYACHTOM IPH JOITYCKe
K J1abopaTopHbIM paboTam u 3aiuTe ordera mo JIP.

Kpome Toro, B TeueHue ceMmecTpa HMpPEAYCMOTPEH pPsii MPOBEPOUYHBIX paldOT, LENbI0 KOTOPHIX

SBIISICTCS OMPEJICJICHUE YPOBHS YCBOEHUS CTYIEHTOM Y4eOHOIr0 MaTepHuaia.

IlepeyeHb npakTHYECKUX PadoOT

1.

©CoNo O

3HAKOMCTBO U MOJY4YEHHE MPAKTHUYECKUX HABBIKOB PaOOTHI C MHCTPYMEHTAIBHBIMU CpPEJICTBAMU
it pa3pabotku [0 KOMMYHUKAIIMOHHBIX HMHTEP(EHCOB B COOTBETCTBUH C MEXTYHAPOIHBIMU
(1EC) u rocynapctBenusiMu Poccuiickumu (I'OCT P) crangapramu.

OcBocHHE TIPOrPaMMHBIX U amlapaTHBIX CPEACTB JuIs obOecriedeHus HWHPOPMAIIMOHHOM
6e3omacHoctu Ha [1K. BrisiBienue yrpos.

OcBocHHE TIPOrPaMMHBIX U amlapaTHBIX CPEACTB JuIs obOecriedeHus HWHPOPMAIIMOHHOM
0€30MacHOCTH BO BCTPOSHHBIX CHCTEMaX.

Pazpabotrka IIO W monydeHWE HABBIKOB MPAKTHYECKOTO WCIOIB30BAHUS IMPOMBIIUICHHBIX
uHTEep(EHCOB I BCTPOCHHBIX CHUCTEMax MPOMBIIUIeHHOro HasHaueHus. (RS-485, FieldBus,
Industrial Ethernet).

Nurepdeiic nunammueckoro O3V, SD kapThi.

DHEpProHe3aBUCUMON MaMSATH PA3IMYHBIX THIIOB.

MHoronopToBast aMsTh.

[TosrydeHne MpakTHYECKUX HABBIKOB HACTPOHKH CEpPBEpa BPEMCHH.

Pa3pabotka [1O u nonmyyeHne HaBBIKOB MOAJIEP>KKA CHHXPOHHU3AIMH BO BCTPOCHHBIX CHCTEMaX.

. 3HAaKOMCTBO CO CTaHIApTHBIMH CEPBHCHBIMH U JuarHoctuueckumu uHtepgeiicamu MIIC u

OCBOCHHUC aIlllapaTHBIX CPCACTB UCIIOJIB3YIOINX UX.

IIpumepHbIii IepedyeHb 1a00paTOPHBIX PadoT

B

©CoN®

MeTobl TPOEKTUPOBAHUSI TPOrPAMMHBIX CPEZCTB.

N3yuenue u npumenenue oubnuorek 110 mist peanuzannym KOMMYHUKaLMOHHBIX UHTEP(dENCOB B
COOTBETCTBUM C TPeOOBAHUSIMH CTaH/IAPTOB.

[IpakTryeckoe wucrmonp30BaHMe HHTEpQeiicoB obmero HazHauenus mis [IK. RS-232, USB,
Ethernet,

JuckoBas nmojacucrema.

Pazpaborka IIO u mnoiydyeHue HaBBIKOB MPAKTUUYECKOTO MCIIOIb30BAHUS MPOMBIIIIEHHBIX
uHTEep(EHCOB IJIs1 BCTPOCHHBIX CHCTEMax MpoMbINuieHHOro HasHaueHus (RS-485, FieldBus,
Industrial Ethernet).

NuTepdeiic nunammueckoro O3V, SD kapThi.

[Tony4yeHne NpakTHYECKUX HAaBBIKOB HACTPOUKU CEpBEpa BPEMEHHU.

Pazpabotka [10 u moryueHrne HaBBIKOB TIOJICPIKKA CHHXPOHHU3AIMHA BO BCTPOSHHBIX CHCTEMAX.
3HaKOMCTBO CO CTaHAAPTHBIMH CEPBUCHBIMH M JAMarHocTuyeckumu uuTepdeiicamu MIIC u
OCBOCHHE aNIIapaTHbBIX CPEICTB UCIIONB3YIOMIHNX HX.

. 3HAKOMCTBO H MNPaKTUICCKOC HCIIOJIb30BAHHUEC NUATHOCTHYCCKOI'O 1O AJIsT KOHTPOJIA Tpa(bI/IKa

Ethernet.

IlepeueHns BONpoOcoB k Au(. 3a4eTy

1.

Hpe)]MeT JUCILMIIIIMHBI U €€ 3aJa49u
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Knaccudukanus n Haznagenue MIIC.

Knaccudukanus u HazHaueHrne HHTEP(HEHCcoB.

OcHOBHbIE TIOHATHUSA U OTNIPEIETICHHUSI.

Crannaptuzanus uHTEpQencoB.

Mesx1yHapoIHbIE, TOCYIapCTBEHHbBIE, OTPACIeBble CTAHIAPTHI.

CrannapThl MPeIPUATHS U PYKOBOISIINE JOKYMEHTHI.

NudopmanronHast 6€30MacHOCTh CETEBBIX MOJACUCTEM.

VY S3BUMOCTH ONEPAIMOHHBIX CUCTEM, IPOTOKOJIOB U CITYXkKO.

10. 3amura napopMaIHH.

11. XapakTepuCTHKHU KaHalla IepeJaul JaHHBIX.

12. MeToab!I ITOBBILIEHNS HAAEKHOCTU U OE€30IIaCHOCTH.

13. Mertoapl H0CTyIa K Cpejie epeIadu.

14. Koguposanue unpopmanuu B MIIC.

15. Meroab! MOy ISLUU U KOJUPOBAHUS CUTHAJIOB.

16. JlocToBepHOCTD Nepeaun JaHHBIX.

17. MeTozp!l ¥ CpeCTBa MOBBIIICHUS JTOCTOBEPHOCTH TEpEeIaun JaHHBIX.

18. b dexTuBHOCTD Mepeaaun HHPOPMALIHH.

19. ApxuTekTypa ceTei.

20. Tomonoruu MpuUMeHsieMbI€ JIJIs1 OPTaHU3alMK TPOBOAHBIX U OECIPOBOIHBIX CETEH.

21. OnTrdeckue KaHaJbI IIepeaun JaHHBIX.

22. bectipoBojiHas Mepeiaya JaHHbIX.

23. laTepdericl 1 MpOTOKOIBI CHCTEM HU(POBOTO TEIEBU3HOHHOTO M PaIMOBEIIAHMUS.

24. lludposbie TeneGOHHBIC CETH.

25. TToToKOBOE BHICO.

26. [Toneswie munbI (FieldBus).

27. Ilpombimutenusiid Ethernet. (Industrial Etehmet). MaTepdeiicHpie MEKPOCXEMBI, XapaKTEPUCTUKH.

28. OcoOeHHOCTH MPUMEHEHUS.

29. CiocoObI OBBIIEHUS IETCPMHUHU3MA.

30. Metonast noctyna k cpeae st ooecrieuenuss RT/IRT nepenaun gannbix. U

31. HTepdeiichl BOCHHBIX CHCTEM.

32. Untepdeiicel MeTUIMHCKUX cucteM. HWHTepdeicsl BBICOKONPOM3BOIUTENBHBIX OBM n
MHOTOMAIIMHHBIX KOMIUIEKCOB.

33. Cunxponusanus spemenu B MIIC.

34. I'mobanpHBIC HAaBUTAIIMOHHBIC cCUCTeMBbI M TogHOTO Bpemern (GPS/GLONASS/Galileo, BeiDou).

35. IIpotoxonsl u anroputmel cuaxponuzauuu. (TSIP, TAIP, NMEA 0183, NASA36, IRIG,MILA,
2137, IEEE1384).

36. CuHXpoHU3alKs B JIOKaIbHBIX M robambHbIX cersix: ( Daytime Protocol (RFC-867), Time
Protocol (RFC-868), Simple Network Time Protocol (SNTP) u Network Time Protocol (NTP)
(RFC-959/1059/1119/1796/2030/4330/5905)

37. IIpotokon TouHoro Bpemenu {Precision Time Protocol - IEEE 1588 v2).

38. AHanu3aTopsl ceTeBOro Tpaduka.

39. JlnaraocTrka ceTei.

40. TIpubops! U1 u3Mepenus xapakrepuctuk uarepdeiicos MIIC.

CoNoORWN

2 MertoguuecKne MATePHATbI

Jlia obecniedenust mpoiiecca 0OydeHusl U pelieHus 3a1a4 00ydeHHUs UCIONb3YIOTCS CIeAYIOUIe
MaTepuabl:

YueOHo-MeTOoAUMYecKOe M HHGOPMALIMOHHOE O0ecriedeHUe TN CIUIINHBI:
OcHoBHas JuTepaTypa
1. Kamunkuna, T.W. TenekoMMyHHUKAIIMOHHBIE U BEIYUCIUTENbHBIC CETH. APXUTEKTYpPa, CTAHAAPTHI U
TEXHOJIOTHH : ydeObHoe mocodue st By3oB / T. U. Kanunkuna, b. B. Koctpos, B. H. Pyukun. - CII6.
: BXB-IletepOypr, 2010. - 288 c. (15 7k3. B 6ubnunoreke TYCYPa)
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JlonoJIHUTe/IbHASA JIUTEpPAaTypa

1. IlleBuenko, B.I1. BerunciautensHble CUCTEMBI, CETH U TEIIEKOMMYHHKAIUH ;| y4eOHHK 1 By30B / B.
I1. lleBuenko. - M.: KuoPyc, 2012. - 288 c. (5 3k3. B oubnmoreke TYCVYPa);

2. MenexuH, B.®. BeraucnuTenbHbIE MAITUHBI, CACTEMBI M CETH: y4eOHHK /1715 By30B / B. @. MenexuH,
E. I'. I1aBnoBckuii. 3-¢ u3g - M. : Akagemusi, 2010. - 559 c. (6 7k3.);

3. Omudep, B.I'. Kommbrorepusie cetu: [IpuHIMITBI, TEXHOIOTHH, TPOTOKOIBLI: YueOHOE TocoOue s
By30B / B. I'. Ommudep, H. A. Omudep. - CIIO. : [Turep, 2008. - 957 ¢. (20 »k3.).

Y4yeOHO-MeTOAMYECKHE TOCOOMS M IPOrPAMMHOe OOecredeHue:

1. T'noGanmpHble M JIOKAJIBHBIE KOMIBIOTEpHBIE CETH: MeETOAMYECKHE YKa3aHWsA IO IPOBEACHUIO
71a00PaTOPHBIX/TIPAKTUYECKUX Pa0OT JJIsl CTYJEHTOB, O0YYAIOIIMXCS 110 HAIIPABIECHUIO MOATOTOBKHU
221000.62 «Mexarponuka u podororexuuka» 222000.62 «MuaHoBatuka» 221400.62 «YnpasneHue
kadecTBOM» / 3opkaibliieB A. A. - 2014. 6 c. http://edu.tusur.ru/training/publications/3946:

2. T'noGanpHble W JIOKAIBHBIE KOMIBIOTEPHBIE CETH: METOJMUYECKHE YKa3aHHS IO BBITOJHEHHIO
CTYJEHTaMH CaMOCTOSITENIbHOM PaOOTHI I CTYACHTOB, 00y4aIOIIUXCsl IO HAMPABICHHUIO MOATOTOBKH
221000.62 «Mexarponuka u podororexuuka» 222000.62 «MuaHoBatuka» 221400.62 «YnpapneHue
kadecTBOM» / 3opkanbiieB A. A. - 2014. 5 c. http://edu.tusur.ru/training/publications/3947.

3. IHanmapo E. C. I'mobanpHBIe KOMIBIOTEPHBIE CeTH: METOIMUecKre yKa3aHHs K MPaKTHYECKHM
sanatusam / Illanmapos E. C. — Tomck: TYCVYP, 2012. — 16 c. — Pexum gocryna:
https://edu.tusur.ru/publications/2882.

MarepuanbHO-TeXHHYeCKOe ofecrieyeHne TUCHHILIUHBI:

Jist ocymiecTBIeHHsI 00pa30BaTEILHOTO MpoIecca M0 AUCIUILUINHE HE00X0AUMO:

- ayauropusi, o0O0OpylOBaHHas TEXHUYECKUMH CpPEIACTBAMHU S JIEMOHCTPALUM  JIEKIMMA-
BHU3Yyau3alui;

- KOMIIBIOTEPHBIN KJlacC JJIsi TNPOBEJNEHMS JIaOOPAaTOPHBIX M CaMOCTOATENbHbIX paboT. Ha
NEPCOHATTBHBIX KOMIIBIOTEPAX JOJIZKHBI OBLITH YCTaHOBJICHO:

nporpammHoe obecnieuenue Freescale CodeWarior

nporpammuoe obecrieuenre Wireshark

IporpaMMHOe oOecrieueHre CUMYJIISITOPa IPOMBIIIIICHHBIX TPOTOKO0JIOB IE;

nporpammuoe odecrieduenne IAR + Visual STATE;

nporpammHoe odecrieuenre OpenSVN.

agrwdE
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