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E|EIE(EBE|BE|B|EBE|RB |2 g
Ne Buael yueduoii padorsi g g g g g 2 g g @ =
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1. | Jexunu 14 14 | yacoB
2. | Jlabopartopubie paGorbi 4acoB
3. | MpakTuyeckue 3ausiTus 28 28 | yacos
4. | Kypcosoii npoext/padora (KPC) (ayamtopuas) 4acoB
5. | Beero ayauTopubIx 3aHsTHii (Cymma 1-4) 42 42 | yacos
6. W3 nux B nuTepakTHBHOI popme 8 8 4acoB
7. | CamocTosiTe/ibHasi paGoTa cTY1eHTOB (CPC) 66 66 | yacos
8. | Beero (6e3 sx3amena) (Cymma 5,7) 108 108 | yacos
9. | Camoct. paGoTa Ha N0AroToOBKY, caavy IK3amMeHa 36 36 | yacos
10, O6wmasi TpyroemkocTs (Cymma 8,9) 144 144 | yacos

(B 3a4€THBIX eAHHHLAX) 4 4 | 3ET
3aver cemecTp Jud. 3aver cemecTp
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokon Ne 13 ot «29 » 4 2016 1.

JIneT corsiacoBanmii

PaGouas mporpamma cocraBieHa ¢ ydeTom TpeOGoBaHMil 10CYJapCTBEHHOr0 00pa30BaTEILHOrO
cranjapra Beicuiero oOpaszoBanuss (I'OC BO) mno wanpasrenuio 15.03.06 «Mexarponuka u
pobortorexuuka» Ne206 yrsepikaennoro 12.03.2016 r., paccMoTpeHa W yTBep)K/eHA Ha 3aceaHdu
kadeapet YU «_ 29 »  anpens 2016 r., npotokosn Ne 13.

PazpaboTumnk

Jlouent kap YU %’W [1.H. JlpoGoT

(10mKHOCTB, Kadenpa) (noanuce) (DP.HO.)

Pabouas nporpamma cormnacoBana ¢ akysbTeToM, poduiMpyomeii 1 BelycKaroiei kadepamu
HallpaBJICHUS MTOJATOTOBKH (CIEIHaIIbHOCTH ).

Jlexan OUT —. = I".H. Hapumanosa
(nassauue akyabrera) (noAnuch) (DPHO)

3aB. NpoUIMPYIOLIEH ¥ BBITYCKAIOIIEH

Kadeapoii YU N Y I".H. Hapumanosa
(Ha3Bauue kadeapoi) & (n016eh) (DHO.)
DKCHepThI:
JIoueHT. K.¢).-M.H. W M.E. AHTUIIMH
(MecTo paboThl, 3aHUMAEMas J10KHOCTD ) ( THCh) (P.HO)

JloueHT. K.¢.-M.H W’—’/ E.IL. ['y6un

(mecTo paboThl, 3aHMMaeMas J0JKHOCTD ) C/ (noanuce) (dDHNO)
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1.Llenn v 3agaun gucumnnuHbl « KoMnbloTEpHbIE TEXHONOMMM B MPOEKTUPOBAHUM 3NEKTPOHHOM
TEXHVKMY» 3aKM4YaloTCa B U3YYEHUN METOOOB KOMMbIOTEPHOro MOAENUPOBAHUSA 3NEKTPOHHbIX
CBOWCTB MaTtepuaroB 3M1eKTPOHUKM C UCMONb30BaHNEM COBPEMEHHbIX MPOrpaMMHbIX CPEACTB C
LUenblo BbIPAabOTKM YMEHWA U HaBblKOB WX WCMONb30BaHWA B  NPOJECCUOHANBHOM

OeATEeSIbHOCTHN.

2. MecTo aucuunnuHel B ctpyktype OOIT:

OucuunnuHa «KomnbloTepHble TEXHONOMMU B NPOEKTUPOBAHUM SNEKTPOHHOW TEXHUKMY»
b1.B.JIB.11.1 otHocuTcs K nucuUIUIMHAM 1o BbIOOpY BapuatuBHoW dactu OOIIl mo HampaBiieHHIO

15.03.06 «MexaTpoHuka n poboToTexHuka». [Jns ycnewHoro 0CBOEHNA AUCUUNINHBI CTYLAEHTbI
AOMKHbI BNageTb 6a30BbIMU 3HAHUAMW U HaBblkaMu pa3paboTku nporpaMMHoOro obecneveHus,
MOMYYEHHbIX MNPU  M3YyYeHUU ancunninH «MHgopmaTuka», «ANropuTMUYECKUEe S3blKK
nporpaMMmpoBaHnsa» U «ApPXUTEKTYpPa BbIYUCIIUTESNbHbLIX cucTeM». W3yyeHne paHHOM
ANCUUNINHBI SBNSieTCA HeO6XOAMMOW OCHOBOM ANS NOHUMaHuA 1 obecneveHus NpaBUbHOIrO
B3aMMOOENCTBUA KOMMOHEHT B BbIMUCIUTESNbHbLIX CUCTEMAx, YCTpoOWMCcTBax M npubopax
pPasfiMyHOro HasHayeHus 1 obnacTax TexHWKW. [NonyveHHble 3HaHuA OyayT NPUMEHATLCS B
y4yebHbIX aucumnnuHax «llporpammHoe obecreyeHne MexaTpOHHbLIX U POBOTOTEXHUYECKUX
cUcTeM», «lMpoekTnpoBaHmne MeXxaTPOHHbIX n POBOTOTEXHUYECKMX CUCTEMY,
«lMporpammupoBaHue MUKPOKOHTPOSNEPOB ans pPOBOTOTEXHUYECKUX CUCTEMY,

«npoeKTleOBaHl/le Ltl/ld.)pOBbIX CUCTEM ynpaslieHNA».

3. TpGGOBaHMH K pesylrnbTaTamMm OCBOEHUA ANCLUUNTINHDL.
[Iporecc u3ydeHust TUCIMIUIMHBI HAITPaBJICH Ha OPMUPOBAHUE CIICTYIOMINX KOMITETCHIIHIA:

Brnagenuem ¢u3nko-mMaTeMaTHUYECKUM amnnapaToM, HEOOXOJUMBIM JJIsi ONMUCAHUS MEXATPOHHBIX U
pob6ororexundeckux cuctem (OIK-2).

CnocoOHOCTBIO TPOBOAUTH SKCIIEPUMEHTHI Ha JEHCTBYIOIIMX MakeTax, 00pasliax MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CHUCTEM IO 33JaHHBIM METOAMKaM M 00palaThiBaTh Pe3yibTaThl C MPUMEHEHHEM
COBPEMEHHBIX HH(POPMAIIHOHHBIX TeXHOJIOTHI 1 TexHudeckux cpeacts (ITK-5).

B pesynbtaTte ndydyeHmd ancumnnimHbl CTyaeHT OOJTKEH

3HaTb:
» MeTtoapbl n cnocobbl nepegaym gaHHblx B MIC.
» Knaccudpukauymio nHTepencoB, XxapakTEPUCTUKM U CNOCOObI X OCTUXKEHUS.
» OcHoOBHble CTaHgapTbl M TpeboBaHus, NpeabaBngemble K MHTepdencam B 3agadax

adBTOMATUKKN, TeNemMexaHUKH, J'I860paT0prIX nccnegoBaHnMAXx M B CUCTEMaX
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cneunanbHOro Ha3Ha4YeHu4.

» MeTtoapbl n cpeacrtea NpoBEPKU NMpaBUSIbHOCTU B3aMMOOENCTBUSA KOMMOHEHT..

yMeTb:

» [lpaBunbHO BbIOpaTh MHTEPdENC AN NOCTaBNEHHOMW 3aaa4yn npu paspadoTtke MIC.

> OLI,GHI/IBaTb XapaKTepucTtmku pa6OTbI KOMMyHMKaLl,MOHHOVI nogacucremMbl B rpouecce

pa3paboTkM, Hanagkm wu akcnnyataumm MIIC ¢ uvcnonb3oBaHWEM COBPEMEHHbIX

annapaTHbIX U NPOrpPaMMHbIX CPEACTB.

BrnageTb:

> cpeagcrBamMn gnarHOCTUKM N TeCtupoBaHnA annapaTtHbiX I/IHTep(*)eIZCOB MIC, HaBblkamu

nouncka npnynH cboeB, NCKaXKXEHUS U 3aiepXKn nepeagayum gaHHbIX B KOMMyHMKaLl,MOHHOIZ

noacucTeme.

4. O6bem gucumnnHbl U Buabl y4ebHon paboThl

O6Lwaga TpyaoemMKoCTb ANCLMMNIIMHBI COCTaBNsAeT

3a4eTHbIX €ANHNL.

Bun yuebHo# paboThl Bcero CemecTpsl
4acoB 1 2 3 4 5 6 8
AyIuTOpHBIE 3aHATHUS (BCEro) 72 72
B oM uncie: - - - - - -
Jlexuu 14 14
Jlabopartopusie pabots (JIP)
ITpaktuyeckue 3anstus (I113) 28 28
CamocTosiTeJIbHAsl pa6oTa (Bcero) 66 66
Buy npoMexxyTo4HO# arrectaiyu ( 9K3aMeH) 36 36
OO61mas TpyJA0eMKOCTh Jac 144 144
3auetHele Enuanie! TpynoeMkocTu 4 4
5. CopepxaHue gmMcumnvHbI
5.1. Pasgenbl gucumnnvH u Buabl 3aHATUN
) o dopmupyemble
- Z .|C . s =
No s g % é g = E g S 5 KOMMeTEeHLUM
HavmeHoBaHWe pasgena oucUMnivHbl g S (8 x|a Tt v ° ®
n/m 2 8 s |C 5|8 X & & o (OK, MK,
C ® o | a o 9
> o L
X MCK)
1
Pasnen 1', Breaenne B mpenmet. CTaHmapTH3aIus 5 12 18 OITK-2, TIK-5.
nHTEPPEHCOoB.
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2 | Pazgen 2. be3onacHOCTh B KOMMYHHKALIHOHHBIX
TexHonorusx. Koguposanue naGoOpMaIim. 2 6 ) 10 18 OMK-2, MNK-5.
3 | Pasmen 3. Apxwurektypa cereit. MuTEpdeiicst 5 6 i 14 29 OMK-2, K5,
CHCTEM OOIIEr0 Ha3HAYECHUS.
4 Paznen 4. Uurepdeiickl NpOMBIINITIEHHBIX
CUCTEM. Uutepdeiicer CIEIUATIEHOTO 4 6 - 16 26 OrlK-2, MK-5.
Ha3HAYCHHUSL.
5 Pasmen 5. CucreMsl HABUTAIlH "
CUHXPOHM3ALUN BPEMEHU. W3mepenus 4 6 14 24 OrllK-2, MNK-5.
XapaKTEPUCTHK M JJMArHOCTHKA UHTEP(EHCOoB.
5.2. CopepxaHue pasfenoB AUCLMMIUHLI (MO NeKLUaM)
dopmnpyembl
e
Ne | HaummeHoBaH Tpynoemkoc
CopepxxaHue pasgenos KoMneTeHuun
n/n | ne pasgenos Tb (4ac.)
(OK, MK,
MCK)
[Mpeamer aucummumHel U ee 3amaun Knmaccuduxanust u
HazHauenne MIIC. Kiaccudpukanus w Ha3HaUCHHE
1 BBS’;Z;Z;;E;;}‘:;GT' unTepdeiicos. OCHOBHbBIE TIOHATHSA H  OMPE/CICHHUS. 5 OnK-2, MK-5,
urTepdeticos. Cranpaptuzaumsi  uHTepdeiicoB.  MexIyHapoHbIe,
roCy/IapCTBEHHbIE, OTpaciieBble cTaHaapThl. CTaHmapThl
NPEANPUSTHSL U PYKOBOJISIIIINE JOKYMEHTBI.
NudopmanmonHas 6€301MacHOCTh CETEBBIX MOJICHCTEM.
VS3BUMOCTH ONEPAaLMOHHBIX CHCTEM, IPOTOKOJIOB U
ciryx0. 3amunTa nHPOpManuu. XapaKTepUCTUKH KaHaia
Besomacrocts B Hepenayy JaHHBIX. MeTOAb! HOBBIIEHHS HANEKHOCTH H
KOMMYRHKAIMOHH | Gosomackocti. MeToAbl IOCTYNa K Cpele Hepeladn.
2 BIX TEXHOJIOTHSAX. 2 OnNK-2, MK-5.
Konuposanme KommpoBanme wHpopmammun B  MIIC. Meronsr
o MOJYJSIIIMM ¥ KOJUPOBAHMS CHTHANOB. JlOCTOBEPHOCTH
nepefadu JaHHBIX. MeToxsl M CpelCTBa ITOBBIMICHUS
JIOCTOBEPHOCTH TIepefladl  JaHHBIX. O(PPEeKTHUBHOCTH
nepeaayn HHpopManuu.
ApxutekTtypa ceTei. Tomomoruu NpUMEHsSEMBbIe Ui
ApXHTeKTypa OpraHu3alii MpPOBOJHBIX U OECHPOBOJHBIX CETEH.
cereil. OnrTuyeckre KaHalbl Nepeiavyn JIaHHbIX. becrnpoBoaHas
3 HWurepdeiics nepenada gaHHbIX. VHTEpdeichl M MpOTOKOIBI CUCTEM 2 OnNK-2, MK-5.
cucTeM 001IEro IU(GpPOBOTO  TENEBH3MOHHOTO M PaJHOBEIIaHUS.
Ha3HAYCHU. ITudpossie TenedoHHbIE ceTH.
IToTokoBoe BHzEO.
[onersie munbl (FieldBus). [Ipomemennsiit Ethernet.
(Industrial Etehmet). WaTepdeiicHple MHKpPOCXEMBI,
Nnrepdeticer xapaktepuctuku. OcobeHHocTH npuMeHeHus. CriocoObl
MPOMBIMICHHBIX | yoppimenns geTepMuHM3Ma. MeTO/IbI IOCTYNA K cpejie
4 HH‘;Z;T;;;CH s obecriedenust  RT/IRT  mepemaum  naHHBIX. 4 OnNK-2, MK-5.
CHeMHATEHOO WnTtepdeiicer BOEHHBIX CUCTEM. WnTepodeiice
HA3HAYCHMUSL MEIMIUHCKUX CUCTEM. Hurepdeiicel
BBICOKOIIPOM3BOIUTENBHBIX OBM # MHOrOMaIIMHHBIX
KOMIIIEKCOB.
5 Cucrembl Cunxponmsamus BpemeHn B MIIC. T'moGanbHble 4 OMK-2. MK-5
HaBHTallMU U HABUIallMOHHBIE  CUCTEMBl M TOYHOIO  BPEMEHH ’ )
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CHHXPOHU3ALUH
BPEMEHH.
N3mepenus
XapaKTepPUCTUK U
JMaTHOCTUKA
HHTEPPENCOB..

(GPS/GLONASS/Galileo, BeiDou). IIpotokonsl u
anroputmel cuaxpormzarun. (TSIP,TAIP, NMEA 0183,
NASA36, IRIG,MILA, 2137, IEEE1384).
CHHXpOHU3AIWS B JIOKAIBHBIX M TIO0ANBHBIX CeTAX: (
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), IIpotokon
ToyHoro Bpemenu {Precision Time Protocol - IEEE 1588
V2). Amnanm3atopbl ceTeBoro Tpaduka. JIumarnoctuka

CETeH.

[Tpubopsr s
unrepgeiicos MIIC.

HU3MEPCHUA  XapaKTCPUCTUK

5.3. Pasgenbl AMcuMnivHbl M MeXaucUmniMHapHble cBsiau ¢ oGecneymBalowmmMm

(npegbiaywmmm) n obecneymBaembiMu (NocneayoLWMMM) AUcUUnNIMHamMm

Ne HanveHoBaHune Ne Ne pasgenoB gaHHOM AncumMninHbl n3 Tabn.5.1, ans
n/n obecneumBaoLLnX KOTOpbIX HEOBX0AMMO n3yvyeHne obecnevmBaroLmx
(NpeabloyLmx) n (Npeablaywmx) n obecnevmsaemMblix (NOCreayLmXx)
obecneynBaembIx ANCUUNINH
(nocneayowmx) 1 2 3 4 5
ANCUUNINH
MpeawecTByOWME AUCLUMNIINHBI
1 Wndopmarnka + + + +
2_ AJIFOpI/ITMPI‘IGCKI/Ie SA3BIKHN + + +
NPpOrpaMMUPOBAHUS
3 ApXI/ITeI(Typa BBIYUCINUTCIBHBIX + + + +
CUCTEM
Mocnepytowme AuCUMNINHBI
1. | YnpaBneHue
MeXaTPOHHbIMU n
+ + +
pPOBOTOTEXHUYECKMMU
cuctemamm
2. | MporpammupoBaHmne
MUKPOKOHTPONNEpoB Ans
+ + + +
pPOBOTOTEXHMUYECKNX
cuUcTem
3. | NporpammHoe + + +
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obecneyeHne
MEeXaTPOHHbIX 7
pPOBOTOTEXHMYECKMX

CUCTeM
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5.4. CooTBeTCcTBME KOMMNETEHLUMIA, (POPMUPYEMbIX NPU U3YHEHUU QUCLIMNIUHDLI, U BUAOB

3aHATUN
MepeyeHb Buabl 3aHaTNIA dopMbl KOHTPONSA MO BCEM BUAAM 3aHATUN
KOMMeTeHLmmn n a6 | Mp. | KP/KI | CPC (rpumepsbi)
TecT, onpoc, NOAroToBKa K NPakTUYeCKUM
Or1K-2 + + + paboTam, BbICTYNMEHNE HA CEMUHape,
KOHTpOsibHasa paboTa
TecT, onpoc, NoaAroToBKa K NpakTUYeCcKnm
paboTam, BbICTYNMeHNe Ha ceMuHape,
MK-5 + + +
KOHTpOnbHas paboTa, noarotoBka K gud.
3avety

J1 - nekums, MNMp — npakTn4eckne n ceMmHapckme 3aHatus, J1ab — nabopatopHble paboTbl, KP/KI1

— KypcoBas pabota/npoekt, CPC — camoctosaTenbHasa paboTta cTygeHTa

6. MeToab!l 1 popmbl opraHMsalumm oby4yeHus

TexHONornm NHTepakTUMBHOro oby4yeHus Npu pasHbiX popmMax 3aHATUI B Yacax

MpakTnyeck
JlabopaTtopH
®opwmbl | Jlekuyuu ne
ble 3aHATUA Bcero
MeToapl (4ac) 3aHaTuA
(4ac)
(4ac)
[MpeseHTayuuun ¢ MCNonb3oBaHWEM
BCNoOMoraTenbHbIX CPeacTB 4
(BMaeodunbMbI, cnanabl) u 4
nocnegyoLwmm obcyxgeHmem
/T-meToabl 0
PaboTa B komaHae 0
Case-study
_ 0 0
(MeToa KOHKPETHbIX CUTYyaLuii)
PeweHune cntyaumoHHbIX 3agav 4 4
NTOro MHTEPaKTUBHbLIX 3aHATUI 8 8
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7. JlabopaTopHbIN NPaKTUKYM HE 1pesyCcMOTPEH

8. MNpakTnyeckue 3aHATUA (CEMUHApDI)

Ne
n/m

Ne paznena

JUCHUILIUHBI U3

Tabu. 5.1

Temarrka IpakTHUECKUX 3aHATHH (CEMUHAPOB)

Tpyno-em
KOCThb
(uac.)

Kommerenmu OK,

I1K, IICK

3HAaKOMCTBO M TIOJy4EHHE MPAKTHUECKUX HABBIKOB PaOOTHI C
HHCTPYMEHTAJIBHBIMH CpencTBaMH it paspabotku  I10
KOMMYHUKAIlMOHHBIX ~MHTEP(QEHCOB B COOTBETCTBHH C
MEXAYHapOIHBIMU (1EC) u rOCyAapCTBEHHBIMU
Poccutickumn ~ ('OCT  P)  crammapramu.  Metoast
MIPOCKTUPOBAHMUS TPOTPAMMHBIX CpeAacTB. V3yuennme u
MIPUMEHEHUE OubIHOTEK 1o JUTS peanuzanuu
KOMMYHUKAallMOHHBIX ~HMHTEPPEHCOB B COOTBETCTBHH C
TpeOOBaHMSIMH CTaHIAPTOB.

OrllK-2, MK-5.

OcBoeHHEe TNPOTrPaMMHBIX M aNllapaTHBIX CPEACTB Ui
obecrieucHus uH(POpMaIMOHHONH Oc3omacHocT Ha [IK.
BeisiBnenue yrpo3. OCBOCHHE MPOrPAMMHBIX U aMMapaTHBIX
cpeAcTB st obecrieveHuss HHOOPMAIMOHHOW 0€30MacHOCTH
BO BCTPOCHHBIX CHCTeMax. [IpakTH4ecKoe HCIOJIb30BAHUE
unrepdeiicop odmiero nasnadenus s [IK. RS-232, USB,
Ethernet, nrckoBast moacucreMa.

OrlK-2, MK-5.

Pazpabotka I[IO w modydYeHHE HABBIKOB MPAKTHUECKOTO
UCIIONIb30BaHUA  NPOMBIIUICHHBIX  uHTepdeiicoB  ams
BCTPOCHHBIX  CHCTEMaX IIPOMBIIUICHHOTO  Ha3HaYCHUS.
(RS-485, FieldBus, Industrial Ethernet). Wurepdeiic
muHamudeckoro O3V, SD  xaptel, DHeproHe3aBUCHMOUN
NaMSTH Pa3JIMYHbIX TUIIOB. MHOTOIIOPTOBAs AMSITh.

OrK-2, MNK-5.

[MomyueHne mNpaKTHUECKUX HAaBBHIKOB HACTPOHKH cepBepa
BpemeHu. Pa3pabotka I1O u nomyueHne HaBbIKOB IMOAIEPKKU

CUHXPOHM3AIIUN BO BCTPOCHHBIX CUCTEMAX.

OrlK-2, MK-5.

3HaKOMCTBO co CTaHJApTHBIMH  CEPBHCHBIMU "
nuarHoctudeckumu  uHTepdericamn MIIC u  ocBoeHue
amnmapaTHBIX CPEJICTB HCHOIB3YIOUINX MX. 3HAKOMCTBO H

MPAKTUYCCKOC HCIOJb30BAHHUEC AHATIHOCTUYCCKOT'O 11O JUIs

koHTtpous Tpaduka Ethernet.

OrK-2, MNK-5.

HUTOI'O:

28

9. CamocrositencHas pabora

Ne
n/m

No paznena
JOUACIUITINHBI
n3 Tabu. 5.1

Bunsl camoctosiTenpHOI paboTh
(Oemanuzayusn)

Tpyno-emx
OCTh
(dac.)

Kowmme-
renruu OK |
ITK, TICK

KOHTpOJ'[L BBITTIOJTHCHUS

paboThI (Ompoc, Tecr,
JIOM.33JJaHue, 1 T.1)

OcBoeHHE MEXIYHAPOIHBIX CTAHIAAPTOB H
T'OCT . 3nakomcTBO ¢ I1O 1j1g BEIOJIHEHHUSA
MPaKTUIECKUX pabor. Uzydenue
JIOTIOTHUTEIBHBIX MAaTEPUANIOB K JICKIIUH IO
obecreueHno 6€30IaCHOCTH.

12

OrnK-2,
IMK-5.

OHpOC, BBITIOJTHCHHEC
IPAKTUICCKOIo
3aJaHus1, TECT

W3yyeHne AOMOJHHUTENBHBIX MaTEpHAIOB K
JICKIMHU 10 BHYTpeHHMM uHTepdelicam TTK
(PCI. PCle, DDR2/DDR3,
IDE/SATA/SCSI). 3nakomcto ¢ IO mus

10

OriK-2,
[MK-5.

Onpoc,

BbIMOJNTHEHNE
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BBIIIOTHGHHSI ~ IPAKTHYECKUX  pabor ¢
unrepgeiicamu  DDR, RS-232, Ethernet, NpakTu4eckoro
JFCKOBAst OCHCTEMA. 3afaHus, TecTt
W3yveHne MOMONHHUTEIBHBIX MATEPHAIOB K Onpoc
JICKI[MHU 110 MHANBUAYAJIbHOMY 3aaHHIO ISt poc,
Ipynmnsl  CTyaeHToB.  MHTepdeiicel U BbIMOMTHEHNE
NpOTOKONIBI  JuIs  peanusauuu:  Modbus
RTU/ASCII, Modbus TCP, PROFIBUS, NpaKkTU4eCcKoro
PROFINET RT, EtherCAT, Ethernet
Powerlink, EtherNet/IP, TOCT P MD3K 14 OrlK-2, 3agaHusa, TecT
60870-5-101, TOCT P MDK 60870-5-104, MK-5.
I'OCT P MDK 60850-9-2, TOCT P MBK
60850-8-1
V3y4eHne IONMOJHHUTEIBHBIX MAaTEpPHANIOB II
untepdeiicam nuHamuyeckoro O3Y, SD
KapThl, DHEproHe3aBUCHUMON  MaMSTH
Ppas3JIMYHbIX TUIIOB, MHOFOHOpTOBOﬁ IIaMsATh.
Onpoc,

V3ydeHre NONOJHHUTENBHBIX MaTepHAIOB K
nexuuy no TaiM koxam u PTP IEEE1588. OnK-2 BbIMNOMHEHNe
IloaroToBka K mpakTUYecKoi paboTe IO 16 '
paspabotke I1IO ¢ momgmepkkoit (yHKIHi MK-5. NnpakTn4eckoro
IEEE1588 v2.

3afaHua, TecT

Onpoc,

3HAKOMCTBO C TEOPUEH IO IMATHOCTHKE 1 OriK-2, BbIMOJIHEHNE
cereit Ethernet. [Ipocmotp Buzeo nekuwmii. MK-5. APaKTUYECKOrO

3agaHusa, TecT

NUTOTO: 66

TeMbl KOHTPONbHbIX paboT:

1) NHTepdelicbl cuctem obuiero HasHadeHus. VInTepdencbl NPOMbILLNAEHHbBIX CUCTEM

2) Cuctembl HaBUraymm 1 CUHXPOHN3aLUN BPEMEHMN.

10. MNMpumepHasn TemaTnka KypcoBbIX NPOEKTOB (paboT)__ He npegyCcMOTpeHo
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11.PeiiTuHroBasi cucTemMa JJisi OlEHKHU yCIIeBaeMOCTH CTY/I€HTOB

Tabnuua 11.1 bannbHble OLEHKM 4S ANEMEHTOB KOHTPONS.

. N MaxkcumanbHbII
MaxkcumanbHbIi MaxkcumanbHbII
. Oa 3a nepuon Bcero 3a
OeMeHTHl y4eOHoM aesTenpHocTH | 6amn Ha 1-yio KT ¢ Oa 3a nepuon
mexnay 2KT u Ha CEMECTp
Hayana cemectpa | mexny KT u 2KT
KOHEI] CeMecTpa
IMoceenne 3aHATHI 3 3 4 10
TecToBbIN KOHTPOJIH 4 4 4 12
KonTtponsHbie paboThl Ha 12 12 12 36
MPaKTHIECKUX 3aHATHIX
JlabopaTopHBIe pabOTHI 11 10 10 31
KoMnoHeHT CBOeBpEeMEHHOCTH 4 4 3 11
HTOro MakcumMyM 3a InepHon: 34 33 33 100
Hapacrammum uTorom 34 67 100 100

Tabnuuya 11.2 MNepecyeT 6annoB B OLEHKN 33 KOHTPOSIbHbIE TOYKM

Bannbl Ha AaTy KOHTPONBLHOW TOYKU OueHka

> 90 % oT makcumanbHou cyMmbl 6annos Ha gaty KT 5

Ot 70% po 89% o1 makcmmanbHon cymmbl 6annoB Ha gaty KT

OT1 60% po 69% oT makcumanbHon cymmbl 6annos Ha gaty KT

N W (B>

<60 % ot makcumarnbHon cymmbl 6annos Ha gaty KT

Ta6auna 11.3 — Ilepecuer cymMMbl 0a/UI0B B TPAJULMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

UtoroBasi cymma 6ansnos, yuntbiBaeT
OueHka (FOC) . OueHka (ECTS)
YCMeLWHO cAaHHbI aK3amMeH

5 (0TnMYHO) (3a4TEHO) 90 - 100 A (OTNNYHO)
85 -89 B (04eHb xopoLwuo)
4 (xopoLlo)
75 -84 C (xopowuo)
(3auTeHO)
70-74
D (yooBneTBOpUTENbLHO)
3 (yooBneTBOpUTENBHO) 65 - 69
(3auTeHO) 60 - 64 E (nocpeacTtBeHHO)
2 F
(HeyaoBNeTBOPUTENBLHO), Hwxe 60 6annos

(HeyooBNETBOPUTENBLHO)

(He 3a4TeHo)
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1. YyeGHo-meToan4eckoe U MHpopMaLmnoHHoe obecnevyeHne aAUCLUUNIUHBI

12.1 OcHoBHas nuTepaTtypa
1. KanuHknHa, T.U. TenekoMMyHUKaUNOHHbIE U BbIYUCTIUTENBbHbIE CETU. APXUTEKTYPA,
CTaHgapTbl U TexHonoruu : yyebHoe nocobue ansa sy3os / T. . KanuHknHa, B. B.
Koctpos, B. H. PyykuH. - CI16. : EXB-leTepbypr, 2010. - 288 c. (15 3k3. B Gubnunoteke
TYCYPa)

12.2 [JononHuTenbHas nutepaTypa

1. MenexuH, B.®. BbluncnurensHble cucTeMbl U ceTu: y4ebHuk ans By3oB / B. ®. MenexuH,
E. I". NaBnosckui. - M.: Akagemus, 2013. - 208 c. (1 ak3. B bubnuoteke TYCYPa);

2. lWeB4eHko, B.M1. BoluncnutenbHble CUCTEMBI, CETU U TENEKOMMYHUKaUUN : y4ebHuK ans
By3oB / B. I. leB4eHko. - M.: KHOPyc, 2012. - 288 c. (5 3k3. B bubnuoteke TYCYPa);

3. VHxeHepHo-TexHW4Yeckasa 3awmta nHgopmaumm : ydebHoe nocobue / A. A. TutoB ;
depepanbHoe areHTCTBO No obpasoBaHuto -Tomck, TYCYP OnekTpoH, TEKCTOBbIE AaH -
Tomck : TYCYP, 2010. - 196 c.;

4. TexHundyeckne cpenctBa 3awWwuTbl MHGpopmaumn : yvyebHoe nocobue / A. A. Tutos ;
depepanbHoe areHTCTBO No obpasoBaHmto -Tomck, TYCYP OnekTpoH, TEKCTOBbIE AaH -
Tomck : TYCYP, 2010.-194 c;

5. Teopua n TexHuka nepegadn nHgopmauum [SNeKTpoHHbIM pecypc] : y4ebHoe nocobue /
FO. M. AkynuHuyeB; TOMCKMI rocydapCTBEHHbIN YHUBEPCUTET CUCTEM YrMpaBleHnsa U
pagmoanekTpoHukn (ToMcK). - ONEeKTPOoH, TeKcToBble AaH. - Tomck : [6. n.], 2012. -
on-line, 210 c.

6. MenexuH, B.®. BbluncnmrenbHble MallnHbI, CACTEMbI U CETU: y4ebHuMK ans By3oB / B. .
Menexwuh, E. I'. lNMaBnosckuin. 3-e nsg - M. : Akagemus, 2010. - 559 c. (6 3k3.);

7. Onudpep, B.I'. KomnbtoTepHble cetu: lMpuHUMMbLI, TEXHOMNOrMM, NPOTOKOMbI: Y4yebHoe
nocobue ansa sysos / B. I'. Onudpep, H. A. Onudcbep. - CIM6. : Mutep, 2008. - 957 c. (20
9K3.);

8. bporigo, B.J1. BbluucnutenbHble CUCTEMbI, CETU U TENEeKOMMYHWUKauun : y4debHoe
no-cobue ansa sysos / B. JI. bpongo, O. I. UnbuHa. - CI16. : MNutep, 2008. - 765 c. (1

9K3.).

12.3. YuyebHO-meTOoan4yeckue nocobus n nporpammHoe obecneyeHue:

1. mobanbHble U foKanbHble KOMMbIOTEPHbIE ceTn: MeToamnyeckume ykasaHust no
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13.

npoeeaeHuo nabopatopHbIX/MpakTudecknx paboT Ana cTygeHToB, obyyarolmxcs no
HanpaeneHuto noarotoBkn 221000.62 «MexaTtpoHuka n poboToTexHuka» 222000.62
«MHHOBaTMka» 221400.62 «YnpasneHune kadectBom» / 3opkanbueB A. A. - 2014. 6 c.

http://edu.tusur.ru/training/publications/3946:

2. nobGanbHble M fnoKanbHble KOMMbIOTEPHblE ceTu: MeToguyeckue ykasaHusa no
BbIMOSTHEHUIO CTyAEeHTaMM CaMOCTOSITENbHOW paboTbl AN CTYAEHTOB, oby4vatoLmxcsa no
HanpasneHuto nogrotoBkn 221000.62 «MexaTpoHuka n pobotoTexHuka» 222000.62
«MHHOBaTnKa» 221400.62 «YnpasneHue kadectBom» / 3opkanbues A. A. - 2014. 5 c.

http://edu.tusur.ru/training/publications/3947.

MaTtepuanbHo-TexHu4eckoe obecrneyeHne QUCUUNIIUHBI:

[ns ocyllecTBneHns o6pasoBaTenbHOro npouecca no AMCUUnnnHe HeobXxoaMmo:

ayaunTopus, o6opy,u,oaaHHa;| TEeXHU4EeCKMMN cpeacrtBamMn aAnda AeMOHCTpaunn J'IeKLI,VIIZ-

BU3yanusauui,

KOMI'IbIOTeprIIZ Krnnacc and nposeneHund na60paTopr|x N CaMOCTOATESIbHbIX pa60T. Ha

nepcoHalibHbIX KOMMNbOTEPAX AOJTXHbI ObITb YCTaHOBJ1E€HO!

1.

o~ w0

nporpammHoe obecneyeHune Freescale CodeWarior

nporpammHoe obecnedeHune Wireshark

nporpammMHoe obecneyeHne cMMynaTopa NPoMblLLIEHHbIX NPpOoToKoNoB IE;
nporpammHoe obecneyenune IAR + Visual STATE;

nporpammHoe obecnedyeHme OpenSVN.
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depepanbHoe rocyaapcTeeHHoe brog)KeTHoe obpasoBaTenbHOe yupeKaeHue BbiCLero
npodeccmoHanbHoro obpasosaHus

«TOMCKW FOCYAAPCTBEHHbIA YHUBEPCUTET CUCTEM YMPAB/IEHWUA U PAOVUOINEKTPOHUKMN» (TYCYP)

~/YTBEPKJIAIO
MpopexTap f10 yuebHoii padore

[ A4 M. E. TpoaH
«__» 2016.

®OH/, OLEEHOYHbIX CPEACTB 10 YYEEHOU ANCLUMIINHE

«fnobanbHbie U NIOKaNbHbIE KOMMbKOTEPHbIE CETUN

YpoBeHb OCHOBHOM oépasoaa‘renbuoﬁ nporpammsl bakanaspuar
(6akanaspmat, marucTpaTtypa, Cneuuanurer)

HanpasneHue(s) noarotosku (cneymanbHoOCTb) 15.03.06 MexaTpoHuMKa U poboToTEXHMKA
(nosHoe HaumeHOoBaHMe HanpaBNeHMA NOArOTOBKM (CneumansHocTK))

Mpodunb(m)_KomnbroTEpHbIE CUCTEMbI YNPABAEHUA B MEXATPOHUKE U POHOTOTEXHMKE
(nonHoe HaumeHoBaHuMe NPOPUNA HaNPaBNEHUA NOATOTOBKM (CNeuuanbHoCTH))

®opma obyyeHusa__oyHas

(o4Han, o4HO-3304HaA (BEYEPHAA), 3a04HaA)

®akynbrer_ PUT — PakyNbTET MHHOBALMOHHbIX TEXHONIOTUI
(CoKpaweHHOoe 1 NoAHOE HaMMEHOoBaHUe dakynbTeTa)

Kadeppa_ YU — YnpasneHue nHHoBauuamu
(cokpaleHHoe 1 nonHoe HaumeHoBaHue Kadeapsbl)

Kypc 3 Cemectp 6

YyebHbiN nnaH Habopa _2013 roaa v nocneaytowmx ner.

3auer HeT cemectp Oud. 3auer Hert cemectp

JK3ameH 6 cemectp

Tomck 2016
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Beenenne
®onpn oueHouHblx cpencts (POC) sABnsgercd NpPUIOKEHUEM K paboyeill mporpamme
JUCLUMILIMHBI (IPAaKTUKK) U MPEJCTaBiIsIeT cO00M COBOKYMHOCTh KOHTPOJBHO- U3MEPUTEIBHBIX
MaTepUaoB (TUIIOBBIE 3a/Jaud (3aJaHMsI), KOHTPOJIbHbIE PalbOTHI, TECTHI JIp.) U METOJOB HX
UCIIOJIb30BAHMS, MPEAHA3HAUYEHHBIX [UISI M3MEPEHHs] YPOBHS JIOCTMXKEHHH  CTYIAEHTOM
YCTaHOBJIEHHBIX PE3yJIbTaTOB 00Y4EHUSI.
®OC no aucuuIUIMHE (IIPAKTHKE) UCHOIb3YETCs MPHU MPOBEJCHUH TEKYLIEro KOHTPOJI
YCHEBAEMOCTH U TPOMEKYTOUYHOU aTTECTAI[UU CTYIEHTOB.
[lepeyenp 3akperIEHHBIX 3a AUCHUIUIMHON (IMPaKTUKON) KOMIIETEHIIUN MpUBEACH

tabmure 1.
Tabauya 1 Ilepeuensv 3axpenieHHbIX 30 OUCYUNTUHOU KOMNEMeHYUl
Kon DopMyIHPOBKA KOMIIETEHIIUU Drarbl
¢dopmupoBanue
KOMIIETEHIIUH

OIIK-2 | Bragennem (U3HKO-MaTEeMAaTHUYSCKUM aIlllapaToM, HEOOXOIUMBIM JIJIst
OTHMCaHUs MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHUCTEM.

CrocoOHOCTBIO TMPOBOJIUTH SKCIEPUMEHTHl Ha JACHCTBYIOIINX
MakeTax, o0paslax MeXaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM
[IK-5 | mo 3amaHHBIM MeTOJMKaM U o00pabaThiBaTh pe3ylbTaThl C
MPUMEHEHHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTUH U
TEXHUYECKHUX CPEJICTB

1 Peajmm3zanus KoOMIeTEH U

2.1 Komnemenuusn OIIK-2

OIIK-2: BnafgenneM puU3NKO-MaTEMaTUHIECKUM aIllapaToM, HEOOXOAUMBIM JUIs OTIMCAHUS
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM.

s hopMHpOBaHUS KOMIETSHIIMM HEOOXOIUMO OCYIISCTBUTH PSJT ITAMOB. TaIlbl
dbopMUpOBaHUS KOMIICTCHIIUH, MPUMEHSEMBIC JUISI 3TOTO BHJA 3aHATHA M HCIIOJIB3yCeMbIe
CpeJICTBa OIICHUBAHUS MIPEJICTABIICHBI B Ta0HIIE 2.

Tabauya 2 Dmanwvl hopmuposarus Komnemenyuy U UCHOIb3YeMble CPeOCmEd OYeHUBAHUS

Cocras 3HaTh YMmerh Baagern
Conepxxkanne | pU3MKO-MAaTEeMAaTUUYECKUM | MCIIOJIB30BATh bU3HKO-MaTEMATUIECKUM
JTaIoB anmapar, HeO0OXOIUMBIH | (U3NKO-MATEeMAaTUYECKUN | ammaparom,
JUIST OTHCAHUs | ammapar, HEeOOXOAUMBIN | HEOOXOIMMBIM JUIS
MEeXaTPOHHBIX H | I OTIMCaHUS | ONTUCAHUS MEXaTPOHHBIX U
POOOTOTEXHUYECKUX MEXaTPOHHBIX U | pOOOTOTEXHUYECKUX
CHUCTEM. POOOTOTEXHUUECKUX CHUCTEM.
CHCTEM.
Bunpi 3ansaTuil | ¢ CamMocTosiTeNbHas *CamMocrosTenbpHas paboTa | e CaMocTOsITEIbHAS
pabora pabora
Hcnonb3yemele | e 3ammura oTyeTa o | e 3amura OT4YeTa I10 o o Hud. zauer
cpeiacTBa MIPaKTHUKE MIPaKTUKE
OLICHUBAHUS o JIud. 3auer

dopmynupoBKa MOKa3aTeleH U KpUTESPUEB OICHUBAHUS JaHHOW KOMITETECHIIUH TIPUBEICHA
B Ta0iure 3.
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Ta@zuua 3 Hoxazamenu u Kpumepuu OyeHUBAaAruUsl KOMnemeHyuu Ha smanax

IToka3zaTenu n 3HaTh YmMmeTh Baagers

KpUTepuu

OTtnnyHO (bu3MKO-MaTEeMaTUYECKUM | UCIIOJIb30BATh bu3MKO-MaTEMaTUYECKUM

(BBICOKHI anmapar, HeO0OXOIUMBIA | PU3NKO-MATEeMAaTUYECKUM | almaparom,

YPOBEHb) TUIS ONMCAHUs | ammapar, HeOOXOAUMBII | HEOOXOIUMBIM TUISI
MEXaTPOHHBIX U | IS OIHMCAHUs | OTIMCAHUSI MEXATPOHHBIX H
POOOTOTEXHUYECKUX MEXaTPOHHBIX U | pOOOTOTEXHUYECKUX
CHCTEM. POOOTOTEXHUYECKUX CHCTEM.

CHCTEM.

Xoporio OT/ICTbHBIE WCIIOJIb30BaTh OTJCIBHBIC | OTACIbHBIMU

(6a30BbIi bu3uKo-MaTeMaTHUYeCKUe | (PU3UKO-MaTeMaTH4YeCKue | (PU3UKO-MATEMATHYCCKUM

YPOBEHB) MOJIXOJbI, HEOOXOIMWMBIC | MOAXOABI, HEOOXOIUMBIE | MOJX0IaMH,

TUIS OTMCAHUS | TSI OMHCaHUs | HEOOXOIUMBIM TUTST
MEXaTPOHHBIX U | MEXaTPOHHBIX U | OTIMCAHUS MEXAaTPOHHBIX H
POOOTOTEXHUYECKUX POOOTOTEXHUUYECKUX POOOTOTEXHUYECKUX
CUCTEM. CUCTEM. CUCTEM.
YaoBneTBOpu- | UMETh TMpPEACTaBICHUE O | pa30UpaThbCs B OMUCAHUM | HABBIKAMH  OMHCAHHUS U
TEIBHO MEXaTPOHHBIX U | OTIEIBHBIX CBOMCTB | pa0OTHI B MEXaTPOHHBIX U
(OporoBbIfl | POOOTOTEXHUYECKUX MEXaTPOHHBIX U | pOOOTOTEXHUYECKUX
YPOBEHB) crucTemMax POOOTOTEXHUUECKHUX cucTemMax
CUCTEM
Tabauya 4 Omanvl hopmuposanuss KomnemeHyuy U UCNOIb3yemble CPeOCcmea OYeHUBAHUS
CocraB 3HATD YmMmeThb Baagernb
ConepxaHue | Kak pyKOBOJHWTH MaJIbIM PYKOBOJUTH MaJIbIM HABBIKAMU PYKOBOJICTBA
JTaroB KOJUIEKTHBOM. KOJUIEKTHBOM. MaJIBIM KOJIJIEKTUBOM.

Bunp! 3angtuit

e (CamocTogTeabHas

e CamocTosaTenpHas

e CaMmocrosaTenpHas

o Jlud. 3auer

o Jlud. zauer

pabora pabora pabora
Hcnonb3yemblie e Jlud. 3auer
e 3ammra oOT4YeTa IO | ® 3ammTra OT4YeTra 110
cpenacTBa
MPaKTUKE MIPaKTUKE
OILICHUBAHUA

DopmyIHPOBKA MTOKA3aTENEH U KPUTEPUEB OLICHUBAHUS TAHHON KOMIIETEHIINYU MPUBEICHA

B Ta0muIlE 5.
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Ta@zuua 5 Ilokazamenu u Kpumepuu OYeHUBAHUL KOMNemeHyuu Ha amanax

IMoxkazarenun n 3HaTh YmMmeThb Baanern
KPUTEpHUH
Otimmyno KaK TPaMOTHO U PYKOBOJUTH MaJIbIM HaBBIKAMH PYKOBOJICTBA
(BBICOKHI paIrMoHaIbHO PYKOBOJUTH | KOJIJIEKTMBOM, HAXO/IUTh MaJIBIM KOJIJIEKTHBOM,
YPOBEHb) MaJIbIM KOJJICKTHBOM. MyTH PELICHUS B CJIIOKHBIX | METOAaMH pa3pelieHUst
3HaTh MOJXO/BI M METOJIBI | CUTYyaITUsX. CIIOPHBIX CUTYaIIUH.
yIpaBJICHHUS.
Xoporio KaK TPaMOTHO H PYKOBOJHTH MaJIbIM HaBBIKAMH PYKOBOJICTBA
(6a3oBbIi palMOHAIBHO PYKOBOJIUTH | KOJIJIEKTUBOM. MaJIbIM KOJZICKTHBOM.
YPOBEHB) MaJIBIM KOJIJIEKTHBOM.
VY oBieTBOpU- | OCHOBHBIE IOIXOIbI HaXOJUTh CIIOCOOBI MOJXOJ0M K PYKOBOJCTBY
TENBHO PYKOBOJICTBA MaJIbIM PYKOBOJICTBA MaJIbIM MaJIBIM KOJIJIEKTHBOM.
(TOpPOTOBBIN | KOJIJIEKTUBOM. KOJUICKTHBOM.
YPOBEHB)

2.2 Komnemenuusa IIK-5

IK-5:

CIIOCOOHOCTBIO IMpOBOAUTH

OKCIICPpUMCHTBI Ha ﬂeﬁCTBYIOHlHX MaKe€Tax, o6pa3uax

MCXAaTpPOHHBIX H pO60TOTeXHI/I‘IeCKI/IX CHUCTEM II0 3aJaHHBIM MCTOJHUKAM U 06pa6aTLIBaTL PE3YyJIbTATHI C
MMPUMCHCHHUEM COBPCMCHHDBIX HH(bOpMaL[I/IOHHLIX TEXHOJIOTHH M TEXHUYECKHX CpCacTB.

Jliist

dbopMHUpOBaHHS

KOMIICTCHLIN HGO6XOI[I/IMO

OCYyHICCTBUTD

3TAlOB. DTaIlbl

pAn

q)OpMI/IpOBaHI/IH KOMIICTCHI MWW, IPUMCHACMBIC IJISI 3TOI'O BHIBI 3aHATHH H HCIIOJIb3YEMBbIC CPCEACTBA

OIICHUBAHMUSI MPEJICTaBJICHBI B TA0IHIIE 6.

Tabruya 4 Imanvl popmuposanusi KomMnemeHyuu U UCHOIb3yeMble CPeOCmEa OYeHUBAHUs

JIEUCTBYIOIIUX MAKETAX,
o0pa3iiax MeXaTpOHHBIX U
POOOTOTEXHHUECKUX
CHCTEM 10 33JJaHHBIM
METOMKAM U
00pabaTbIBaTh pe3yIbTaThl
C IpUMEHEHUEM
COBPEMEHHBIX
WH()OPMAITMOHHBIX
TEXHOJIOTUMN U
TEXHUYECKUX CPEJICTB

CocraB 3HATD YmMmeThb Baagernb
ConepmaHHe KaK HpOBOI[I/ITI) HpOBO}II/ITB BKCHepI/IMeHTBI CHOCO6HOCTI)IO HpOBOI[I/ITB
JTaIoB SKCHEPUMEHTHI Ha Ha JEHCTBYIOLIUX SKCHEPUMEHTHI Ha

MakeTax, oopasiax
MEXaTPOHHBIX U
POOOTOTEXHUUECKHUX
CHCTEM I10 33/1aHHBIM
METOMKAM U
o0pabaTbIBaTh Pe3ynbTaThl
C IPUMEHEHNEM
COBPEMEHHBIX
WH(pOPMAITMOHHBIX
TEXHOJIOTUMI U
TEXHUYECKUX CPEJICTB

JEUCTBYIOIUX MAKETAaX,
o0pasiiax MeXaTpOHHBIX U
POOOTOTEXHHUUECKHUX
CUCTEM IO 33JJaHHBIM
METOMKaM U
0o0pabaTbIBaTh pe3yiIbTaThl
C IpUMEHEHUEM
COBPEMEHHBIX
WH(POPMAITMOHHBIX
TEXHOJIOTUHN U
TEXHUYECKUX CPEJICTB

KpUTepUHU

Bunpl 3austuii | ¢  CamocTosTenbHas *CamMocrosTenbpHas paboTa | e CaMocTOsITEIbHAS
pabora pabora
Hcnone3yemslie | e3amura oTtyera 1o | e 3ammuTa OT4YeTa Mo o o Hud. zauer
cpenacTna MIPaKTHUKE MIPaKTUKE
OLICHUBAHUA o JIud. 3auer
IMoxazaTenu n 3HaTh YMmeTh Baanern
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OT1nnyHO KaK MCIIO0JIb30BaTh OCHOBBI | MCIIOJIb30BaTh OCHOBBI CIIOCOOHOCTBIO
(BBICOKHI bunocodckux 3HaHuM 1 | GUITOCOPCKUX 3HAHUM JIJIS | UCIIOJIB30BATh OCHOBBI
YPOBEHD) dbopmupoBanus (bopmupoBaHus dunocodckux 3HaHUH 115
MHUPOBO33PEHYECKOM MHPOBO33PEHYECKOM dbopMupoBanus
MIO3ULIUH MTO3ULIUU MHUPOBO33PEHYECKON
MO3UIUU
Xoporio OCHOBBI (prstocoeKux (dbopmupoBarb OCHOBHBIMH
(6azoBbIi 3HaHUU U1 MHPOBO33PEHUYECKHE durocopcKuMm 3HAHUAMH
YPOBEHB) dbopMHUpOBaHHS TTO3HITNH TU1s1 POPMHUPOBAHUS
MHUPOBO33PEHUYECKON MHUPOBO33PEHYECKON
MO3UIUU MO3UIUU
VY 10BiIE€TBOPHU- | YTO TaKoe PUIOCOPCKUE | OPUEHTHPOBATHCS B criocobamu
TEIbHO 3HAHUS W KaK OHM BIUSIOT | OTAEIbHBIX dbopMupoBanus
(TTOpOTOBBIN | HA MUPOBO33PEHUYECKHE MHUPOBO33PEHYECKHIX OTIENbHBIX
YPOBEHB) MO3UIUU MO3UIUSX MHUPOBO33PEHYECKUX
MO3UIUN

@opMyJIMpOBKA IMOKA3aTeNed W KPUTEPUEB OLICHUBAHUS TAHHOMN

Tabnure 7.

KOMIICTCHIIMKU TPUBCACHA B

Tabnuua 7 Ilokazarenu v KpUTepuu OLICHUBAHUS KOMIIETCHIIMH Ha dTarax

2 TumnoBbie KOHTPOJIbHbIE 3aaHHS

BxoaHoi KOHTPOJ/IbL 3HAHUI CTYIEHTOB

BxoaHoli KOHTpOJIb OCTaTOYHBIX 3HAHUW TPOBOAUTCA B (GOpME aHKETHPOBAHUSI.

Kypc

«['moGanpHBIE W JOKAJIbHBIC KOMIIBIOTCPHBIC  CCTH» 6a31/1pyeTc;1 Ha TIOHATUAX, HU3YYACMBIX B
MNpeAMCCTBYIOINNUX JUCHUIIMHAX MaTEMAaTHKa, I/IH(l)OpMaTI/IKa n I/IH(i)OpMaHI/IOHHI)Ie TEXHOJIOTHUU.

Bonpocwt 6xo0n020 konmpons:
1. Yro usyuaer undopmaruka?
2.1l0 KakuM MpHU3HAKAM M CKOJBKO ITOKOJIEHHH BBIYHCIUTEIBHOW TEXHUKH BBIICISIOT B

HCTOPHH €€ pa3BUTHUSA?

OO ~NO Olh~Ww

10. Yro takoe mporpamma?
11. Kakue mporpaMMbl Ha3bIBAIOTCS TPUKITATHBIME?
12. Yro Takoe penrakTop TEKCTOB?

13. Yro takoe 6a3a maHHBIX?

14. Yro takoe snexTpoHHas Tabimna?
15. Yro Takoe onepannoHHas cucrema?

CornacoBaHa Ha noprtane Ne 7042

. Kakue ycrpoiictBa MoryT BxoauTth B coctas [IK?
. JlaiiTe onipefienieHue aaropuTrma.
. Kakue ocHOBHBIE (hOpMBI TIPEACTABICHUS AITOPUTMOB CYILIECTBYIOT?
. Kakue Tunsl anroputMoB (BBIYMCIUTENBHBIX MTpolieccoB) Brl 3HaeTe?
. KakoBbl euHUIIBI M3MEpeHHs KondecTBa HHpopmaruu?
. O xakux s13pIKax IporpaMMHUpOBaHus BaM n3BecTHO?

. KakoBsI atamns! pemenns 3aaa4d ¢ nomoupro 11K?
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Tekymmii KOHTPOJIb OCYIIECTBISECTCS B TPOILIECCE BBIMOJIHEHUS CTYJAECHTAMU 3alaHUU
71a00paTOpHBIX PAOOT U MPOBOIUTCA B (hopMe coOeceI0BaHMsI PENOAaBaTeNs CO CTYACHTOM IPH JIOMYyCKe
K Ja00paTopHbIM paboTaM U 3amure otyeta mo JIP.

Kpome Toro, B Teuenue cemectpa MPEAYCMOTPEH Psii MPOBEPOUYHBIX pPadOT, IEJIbI0 KOTOPBIX
SBIISICTCS OIPEJICJICHUE YPOBHS YCBOCHUS CTYIEHTOM Y4eOHOI0 MaTepuania.

[Ipumepsl 3adanuii:
3 MeToan4ecKne MaTepHaIbI

Jliia obecrieyeHus mpoiiecca 00yueHUs: U pelIeHus 3a1a4 00y4eHUs UCIIONIb3YIOTCS CIEIYIOIINE
MaTepHuabl:

Y4eOHo-MeToguYecKOe H MH(pOPMAaNHOHHOE o0ecTeYeHrue AU CUUILIMHbI
OcHoBHas iMTeparypa
2. Kamunkuna, T.M. TenekoMMyHUKAallMOHHBIE U BBIYUCIUTEIbHbBIE CETH. APXUTEKTYpa, CTAaHIAPTHI
U TeXHoJIoTuu : yuebHnoe nocodbue as By3oB / T. M. Kanunkuna, b. B. Koctpos, B. H. Pyukun. -
CII6. : BXB-IletepOypr, 2010. - 288 c. (15 sk3. B 6ubnmnoreke TYCYPa)

JlonoIHUTeIbHAS JTUTEpaTypa

9. Menexun, B.®. BeraucnurenbHbie CUCTEMBI U ceTH: Y4eOHHK it By30B / B. @. Menexumn, E. T
[TaBnoBckwmil. - M.: Akanemus, 2013. - 208 c. (1 sk3. B 6ubnuoreke TYCVYPa);

10. leBuenko, B.I1. BerauciurenbHbIE CUCTEMBI, CETH M TEJIIEKOMMYHUKAIIMH : YICOHUK JIJIst BY30B /
B. II. lleBuenko. - M.: KnoPyc, 2012. - 288 c. (5 sk3. B 6ubnmuotreke TYCVYPa);

11. In>xeHepHO-TeXHUYECKas 3aliuTa nHpopmaluu : yaeonoe nocodue / A. A. Turos ; deaepanbHoe
areHTcTBO 1o obpazoBanuto -Tomck, TYCYP DnekrpoH, TekcToBble AaH - Tomck : TYCVYP, 2010.
-19% c.;

12. TexHn4eckue cpescTBa 3aUThl HHPOpMaluK : yueonoe nocodbue / A. A. Turos ; PenepanbHoe
areHTCTBO 1o oopazoBanuio -Tomck, TYCYP DnextpoH, TekcToBbie nan - Tomck : TYCVYP, 2010.
-194 c.;

13. Teopust 1 TexHUKA Tiepenaun WHGOpMauu [ DIeKTPOHHBIN pecypc] : yueOHoe mocooue / FO. T1.
AxynuHuueB;  TOMCKMH  TOCYJapCTBEHHBIM  YHHBEPCUTET  CUCTEM  YNpaBICHUS U
paanosneKTpoHUKH (ToMck). - DNeKTpOoH, TEKCTOBbIE AaH. - Tomck : [0. u.], 2012. - on-line, 210 c.

14. Menexun, B.®. BoluncnuTenbHble MAaIIUHBI, CUCTEMBI M CETH: Y4eOHUK st By30B / B. @.
Menexwun, E. I'. [TaBnoBckuit. 3-e uzn - M. : Axkagemus, 2010. - 559 c. (6 3k3.);

15. Onudep, B.I'. Komnbrorepusie cetu: [IpuHIUMIBI, TEXHOIOTHH, MPOTOKOJBI: YueOHOE mocodue
st By30B / B. I'. Omudep, H. A. Omuadep. - CII6. : [Tutep, 2008. - 957 ¢. (20 3x3.);

16. Bpoiino, B.J1. BeruucnurenbHble CUCTEMBI, CETH M TEJIEKOMMYHHUKALIMY : yueOHOe mo-codue 1is
By30B / B. JI. Bpoiino, O. I1. Unsuna. - CIIG. : ITutep, 2008. - 765 c. (1 3k3.).

YueOHo-MeTOAMYECKHE TOCOOMS M IPOrPaMMHOe o0ecriedeHue:

1. ['moGanpHble W JIOKaJbHBIE KOMIIBIOTEpPHbIE ceTH: MeToAuuecKue YKa3aHus I10
MIPOBEJICHUIO  JTAOOPATOPHBIX/MPAKTUYECKUX paboT Ui CTYAEHTOB, OOYydYarolMUXCs IO
HanpasieHuto nonarotoBku 221000.62 «Mexatponuka u  poboTorexHuka» 222000.62
«HHoBaTuka» 221400.62 «YmpaBienue kauectBom» / 3opkambieB A. A. - 2014. 6 c.
http://edu.tusur.ru/training/publications/3946:

2. T'nobGanpHbIE U JOKaJbHBIE KOMIbIOTEPHBIE ceTU: MeToanueckrue yKa3aHHs MO BIMOJIHEHUIO
CTYIGHTAaMHM CaMOCTOSITENIbHOW paboThl Ui CTYAEHTOB, OOyYaroIIMXCs IO HalpaBICHUIO
noarotoBku 221000.62 «Mexarponnka u podotorexuukay 222000.62 «ManoBatuka» 221400.62
«YmpasieHue KaueCTBOM» / 30pKanbleB A. A. - 2014. 5 c.
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http://edu.tusur.ru/training/publications/3946

http://edu.tusur.ru/training/publications/3947.

MarepuaiabHO-TeXHHYECKOe odecrieyeHne JUCHHITUHBI:

Jnst ocymiecTBiIeHns: 00pa30BaTEIbHOTO MPOIIECCa MO AUCIUIUINHE HEOOXOAUMO:

- ayauTopusi, O0O0OpylOBaHHAas TEXHHUYECKUMH CpPEIACTBAMU JJIsl JEMOHCTpAIMM  JICKIIUA-
BU3yaJIu3alui;

- KOMIIBIOTEPHBIN KJIacC JJIsi TPOBEINCHHS JIADOPAaTOPHBIX W CaMOCTOATENbHBIX paboT. Ha
HePCOHATILHBIX KOMIBIOTEPAX JOJDKHBI OBITh YCTAaHOBJICHO:

nporpammuoe obecneuenue Freescale CodeWarior

nporpammHoe obecriedenne Wireshark

porpaMMHOe oOecrieyeHre CUMYIISITOpa IPOMBIIIIICHHBIX TPOTOK0JIOB IE;

nporpammuoe obecriedenue IAR + Visual STATE;

nporpammuoe obecrnieuenrne OpenSVN.

arONE
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