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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[lenbto ocBoeHUs TUCHUILUIMHBI «IHTEepHET Bemel MOAynb 2» sBiseTcd (OPMUPOBAHUE Y
CTYIEHTOB CHUCTeMbl 3HaHMH B oOnactu VHTepHeTa Bemied: NPUHLMIIOB JHU3aiiHa
COLMOTEXHUYECKUX CHCTEM Ha OCHOBE COBpeMEHHbIX TexHosoruil loT juisi aBTOMaTM3anuu
Pa3IMYHBIX IPOLECCOB.

3ajauu OCBOEHUS JHUCLUIUIMHBI COCTOSIT B M3YYEHMM TEXHOJOTMH M apXurektypbl loT-
pelIeHnit ¢ UCHoJb30BaHMEM Mporpammupyemoir miuatdopmbl NI MyRio moa ynpaBienuem
rpadudeckoit cpeast pazpadorku NI LabVIEW.

[TnanupyemMbIMH pe3yibTaTaMu OOyueHHs MO0 AMCLUUIUIMHE (MOMYIIO), SBISIOTCS 3HAHMA,
yMeHUsI, HaBbIKU. [lepedeHb IUTaHHPYEMBIX PE3YJIbTaToOB OOyuYeHHUs MO AUCHUUIUIMHE (MOIYIIO),
COOTHECCHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUs 00pa30BaTelbHON MHpPOrpaMmbl,
npezcTasieH B Tabnuue 1.

Ta6muma 1 — Komnerenmuu, hopMupyemMble B pe3yJIbTaTe U3YUEHUS TUCITUTITUHBI (MOYJIS)

K Kon u Pe3ynbTaTel 00y4eHUs IO TUCIUILIIHE
onn OPMYJIMPOBKa
Hazpanue OITOIT (opytnp
(opmypoBKa UHJUKaTOpa Kox
BO, cokpaiienHoe
KOMNICTCHIUHN AOCTHKCHHA pe3yib DopMyIIupOBKa pe3yIbTaTa
KOMITCTEHIINHT
TaTa
09.03.02 [IKB-1 : Cnocoben | ITKB-1.1k : PI1 3HaHue | COBPEMEHHBIX TEXHOJOTUH B
«MHpOpMaLNOHHBIE | OCYILECTBIATh OcymecTBisier obnactu MHTepHeTa Belueit
CHCTEMBI U HUHTErpaIuio u cOopky P12 YMeHue | mpoeKTUpOBATH LIETIOCTHBIE
TEXHOJIOTUI» TECTUPOBaHHE TIPOTPaMMHBIX IoT-cucTeMsl (BKJIrOYast
(B-UC) paboTOCTIOCOOHOCTH | MomyIneH u KOHEYHBIE YCTPOICTRa,
MPOTrPaMMHBIX KOMITOHEHT B CEeTeBOE COEMHEHNE, OOMEH
MOAyJIeH U MIPOrPaMMHBIN JTAaHHBIMH, 00JIauHBIC
KOMITOHEHT IPOIYKT IUTaT(QOPMBI, AHATHU3 JAHHBIX)
MPOTPaMMHOI0 P13 HaBpik | mporpamMmupoBaHus U
obecrieueHus TOJIKITFOUYEHUS] KOHEUHBIX
YCTPOMCTB

2 MecTo aucuuminnsl (MoayJsi) B ctpykrype OINIOII

I[HCHI/IHJ'IPIH& OTHOCHUTCH K DJICKTUBHBIM JUCHUIIIMHAM yqe6H0ro I1aHa.

3. O0beM AUCHUNIMHBI (MOIYJISA)

OO0beM JUCHUIUIMHBI (MOIY/sl) B 3a4eTHBIX E€IWHHUIIAX C YKa3aHUEM KOJIMYECTBa
aKaJeMHMYeCKMX 4YacoB, BBIJEICHHBIX Ha KOHTaKTHYIO paboTy c oOydarommumucsa (10 BHUIAM
y4eOHBIX 3aHATHII) M Ha CAMOCTOSITENbHYIO PaboTy, IpuBeeH B Tabnuie 2.

Tabmuma 2 — O0miast TPy 10eMKOCTh JUCITUTITUHBI

Cemectp eTwI; }Zi(; OO0BeM KOHTAKTHOI paboTHI (Jac)
(0][0)]
@ ( @
Hassanue OITOIT 060 pqh:_l Yactb WA AyIuTOpHAS Bueayu- CPC aTOT}?f
BO Y viI Kypc Y P TOpHAas
HHUS TaluH
BDO, 3.E.) Bcero
0300) nek. | mpak. | ma6. | TMMA [ KCP
09.03.02
Hudpopmanuonusie 0®0 | BIJIBB 5 3 55 18 0 36 1 0 53 13
CHCTEMBI
TEXHOJIOTUH




4 CTpyKTypa U co/iepkaHue TMCUUILITHHBI (MOTYJIsA)

4.1 Ctpykrypa tucuuiuiansl (Moayas) aisa O®O

Tematnueckuii 11aH, OTPAXKAIOIMINUN COJEPIKaHUE AUCITUIUTHHBI (TIepEeYeHb Pa3/IeJIOB U TEM),
CTPYKTYpPUPOBAHHOE MO BUIAM Yy4YeOHBIX 3aHATHUH C yKa3aHHEM HX OObEMOB B COOTBETCTBUH C
y4eOHBIM IIJIaHOM, MpUBeaeH B Tabnuue 3.1

Tabnuna 3.1 — Pa3nensl qucturuivHabel (MOIynsi), BUABI Y4EOHOH NEATENbHOCTH U (OPMBI
TeKymero Koutpois st OPO

Kon pe- Kon-Bo yacoB, OTBECHHOE HA
®dopma
Ne HazBanue tembt 3yJbTara
Jlex Ipakr JIa6 CPC TEKYyIETr0 KOHTPOJIS
00y4eHus
PagnouacrotHas BBICTYIUICHHE C
! naenTudukaims RFID P 3 0 0 4 JIOKJIaZIOM
) Pa3paboTka mopTaTHBHOTO Pl 0 0 7 5 OTYET 10 J1abopaTopHOit
HM3MEPUTEIHHOr0 Npubdopa pabote
BecnipoBoHBIE CEHCOpHBIE BBICTYIUICHHE C
3 cet WSN PI2 3 0 0 4 JIOKJIaI0M
4 Pa3paboTka 6ecrpoBOJHOTO P2 0 0 7 5 OTYeT 10 J1abopaTopHOit
CEHCOPHOTO JTATYHKA pabore
MeKMamHHBIC BBICTYIUICHHUE C
3 KoMMyHHKaun M2M PAl 3 0 0 > IOKJIaIOM
6 Pazpabotka peructparopa P13 0 0 7 5 OTYeT 1o JabopaToOpHOI
JTAaHHBIX pabore
VYriyGneHHOe n3ydeHune
7 | cramzapros u nporToKonon PII2, PI3 3 0 0 5 BBICTYIUICHHUE C
nepenadr AaHHbIX B [oT- JIOKJIaIOM
CHCTEMaX.
Paspatoria OTYET 10 J1abopaTopHOit
8 | ABYXNO3ULIMOHHOTO P13 0 0 7 5 paTop
pabote
perynsiTopa
VYraybneHHOe H3y4YeHHE BBICTVILICHIE ©
9 | TexHonoruii o6paboTka PI12, P13 3 0 0 5 y
JIOKJIaI0M
nanHHelX B loT-cucremax
10 PazpaboTka cuctembl PI3 0 0 3 5 OTYET 10 J1abopaTopHOit
AJIEKTPOHHOTO YIIPaBJICHUS pabote
1 CepBHCHI, IPHIOKEHUS U PII3 3 0 0 5 BBICTYIUICHHE C
ousHec-monenu loT-cucrem JIOKJIaJOM
HToro no tadaune 18 0 36 53

4.2 Copeprxxanue pa3iesoB M TeM JUCUUILVINHBI (Moayas) aiass ODO

Tema I Paououacmomnas uoenmugpuxayus RFID.

Copnepxanue Ttembl: O0mmue cBefeHus o paanodyactoTHor uaeHtudukauuu RFID, merkw,
CUMTHIBAIOIINE YCTPOICTBA, CTaHIApPTHl, COBPEMEHHOW COCTOSHHE W TEPCIEKTHUBBI Pa3BUTHS,
001acTH IPUMEHEHUS. .

@opMBl M METOABI MPOBEACHMS 3aHATHH IO TeMe, IMpHUMEHSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTUH: JICKIIUSI.

Bubl caMOCTOATENIFHON MOATOTOBKH CTYIEHTOB IO TEME: MOJArOTOBKA K BBICTYIUICHHUIO C
JIOKJIaJI0M, ITOJrOTOBKA K MPOMEKYTOUHON aTTeCTaIHH.

Tema 2 Paspabomra nopmamueno2o uzmepumenbHo20 npubopa.

Copneprxanue TeMbl: PazpaboTaTh NPUHIMITHAIBHYIO CXEMY IOPTATUBHOTO U3MEPUTEIILHOTO
npubopa u peannuszoBaTh ee ¢ ucnoiar3zoBanueM NI LabVIEW u NI MyRIO.

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO TeMme, IPUMEHsEeMble 00pa30BaTENIbHbIC
TEXHOJIOTUH: TabopaTopHas padora.

BI/II[I)I CaMOCTOSITEITbHOM IOoATOTOBKM CTYACHTOB II0 TEMC: IIOATOTOBKAa OTYETa II0
nabopaTopHOil paboTe, MOArOTOBKA K MPOMEXYTOYHON aTTeCTalllu.

Tema 3 BecnpogooHvie cencoprvie cemu WSN.



Copnepxanue TeMbl: OCHOBHbIE IOHATHS M TNPUHLUIBI CEHCOpPHBIX ceTei. basopas
APXUTCKTYpa, Y3JIbL, CHOCOOBI nepeaayn OJaHHBIX, IMTPOTOKOJbI U TEXHOJIOTHU NCPEaAaY NJaHHBIX B
BCC. TunoBble apXUTEKTYpbl M TOMOJIOTUH, PEXUMbI paboThI, MpoTOoKoJbl MapuipyTuzauuu bCC.
Mob6unsabsle BCC. Compspkenne BCC ¢ cerssmu oOmiero mosib3oBanus. [IpoGieMsl peanuzanuu
BCC, anextponuranue y310B oT BHelHeW cpenbl. BCC u MHTepHeT Benen. .

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOIUHU: JICKIIHA.

Buasl camocTosTeNnbHOM MOATOTOBKU CTYAEHTOB IO TE€ME: MOJArOTOBKA K BBICTYIUICHHIO C
JIOKJIaJIOM, MTOArOTOBKA K TPOMEKYTOUYHOM aTTECTALIUH.

Tema 4 Paspabomxa 6ecnpo800H020 C€HCOPHO20 OaAMHUUKA.

Conepxanne Tembl: PazpaboTaTh NPUHIHUIHAIBHYIO CXEMY OECIpPOBOJHOTO CEHCOPHOTO
JaT4nKa U peann3oBaTh ee ¢ ucnoib3oBanueM NI LabVIEW u NI MyRIO.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTHH: JJabopaTopHas padoTa.

Bunbl camocTosiTenbHONW TOATOTOBKM CTYAGHTOB IO TEMe: MOATOTOBKA OTYETa 10
nabopaTopHoii paboTe, MOArOTOBKA K MPOMEXYTOYHON aTTeCTalllu.

Tema 5 Mescmawunnvie kommynuxayuu M2M.

Copnepxanne tembl: OOme nMpuHUMMBL, cTaHAapTu3anus M2M. KoMMmyHHKanmuu Mayioro
panuyca nerictBusa NFC. [Tpombinuienasie cetu 1t peanusanuu M2M. CoBpeMEHHOE COCTOSHUE U
NEPCIEKTUBBI IpUMeHeHns M2M. .

@opMBl U METOABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHbIC
TEXHOJIOTHH: JIEKIIHS.

Bunbl caMOCTOATENBHON MOATOTOBKM CTYIEHTOB IO TEME: MOATOTOBKA K BBICTYIUIEHHUIO C
JTOKJIaJIOM, MTOJITOTOBKA K MMPOMEKYTOYHOMN aTTECTallUH.

Tema 6 Paspabomka pecucmpamopa OaHHbIX.

Copepxanne Ttembl: Pa3paboTaTh NPHUHLMIIMANIBHYIO CXEMYy perucrparopa AaHHBIX U
peanu3oBath ee ¢ ucnosnb3oBanueMm NI LabVIEW u NI MyRIO.

@opMBl U METOABI NPOBEIACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHBIC
TEXHOJIOTHH: TJabopaTopHas paboTa.

Bunbpl camocTOSITENPHOM MOATOTOBKM CTYIEHTOB IO TEMeE: IOArOTOBKAa OTYETa II0
nabopaTopHOi paboTe, MOArOTOBKA K MPOMEXKYTOYHON aTTECTaIUH.

Tema 7 Yenybnennoe uzyuenue cmanoapmos u NPOMOKon08 nepedayu Oauuwvix 6 loT-
cucmemax.

Copnepxanne Tembl: Kinaccudukanus texHonoruit nepenaun naHHeix B [oT. YomyOnennoe
nzyuenne cragmaproB IEEE 802.15.4, ZigBee, Bluetooth. CereBbie mporoxomsr 6LoWPAN,
WirelessHART u ISA100.11a, Z-Wave, LowEnergy, cemeiictBo ctanaaptos I5.

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIHS.

Buner camocTosTenbHOM MOATOTOBKU CTYIEHTOB MO TeMe: MOATOTOBKA K BBICTYIUICHUIO C
JTOKJIaJIOM, ITOITOTOBKA K MIPOMEKYTOYHOMN aTTECTallUH.

Tema 8 Paspabomxa 08yXno3uyuoHHO20 pe2yisimopa.

Conepxanuie TeMbl: Pa3paboTaTh MPUHIMITHATIBHYIO CXEMY JABYyXITO3UITMOHHOTO PETYISITOpa
U peayi3oBaTh ee ¢ ucnoib3oBanueM NI LabVIEW u NI MyRIO.

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIJabopaTtopHas padoTa.

Bunel camMocToATENbHONW MOATOTOBKH CTYAEHTOB IO TeMe: IOArOTOBKAa OT4YeTa IO
nabopaTopHoii paboTe, MOArOTOBKA K IPOMEXYTOYHON aTTEeCTallUH.



Tema 9 Venybnennoe uzyuenue mexuono2uti oopabomka dannuix 6 loT-cucmemax.

Conepxanne Tembl: [Ipumepsr coOupaembix u oOpabareiBaeMbix qaHHBIX B loT-cuctemax.
Oonpmve naHHbie. OCHOBHBIE XapaKTEPUCTHKU OONBIIMX JAaHHBIX: OOBEM, CKOPOCTH,
Pa3HOPOJHOCTH, JOCTOBEPHOCTh, IIEHHOCTh. CpelNCcTBa MU MHCTPYMEHTHI CTAaTHYECKOH 00paboTKU
naHHbIX. CpelncTBa MU MHCTPYMEHTBI MOTOKOBOW 00paboTkM NaHHBIX. CpeacTBa U MHCTPYMEHTHI
XpaHeHUs! TaHHBIX. Pa3HOPOAHOCT U CeMaHTHKa JaHHBIX. [I[pruMeHeHune cpencTB "ceMaHTHUECKOTO
BeOa" nns co3maHusi eAMHON cemaHTHueckod moznenu B loT-cuctemax. IlpumeHeHue cperncts
MAaIIMHHOTO 00yuYeHus A 00paboTKU JaHHBIX. .

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKITHSI.

Buner camocTosTenbHOM MOATOTOBKU CTYIEHTOB MO TeMe: MOJATOTOBKA K BBICTYIUICHUIO C
JTOKJIAJIOM, TTOJITOTOBKA K MMPOMEKYTOYHON aTTeCTaIUH.

Tema 10 Pazpabomka cucmemsvi 31eKMPOHHO20 YNPAGTLEHUSL.

Conepxxkannie TeMbl: Pa3paboraTh NPUHIUIHAIBHYIO CXEMY CHCTEMBI 3JIEKTPOHHOTO
yIpaBJICHUS U peain3oBaTh ee ¢ ucrnoiab3oBanreM NI LabVIEW u NI MyRIO.

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIJabopaTtopHas padoTa.

Bunel caMocToATENbHONW TMOATOTOBKH CTYAEHTOB IO TeMe: IOArOTOBKAa OT4YeTa IO
nabopaTopHOii paboTe, MOArOTOBKA K IPOMEXYTOYHON aTTeCTalllH.

Tema 11 Cepsucsi, npunodxcenus u busnec-vooenu loT-cucmem.

Copepxanne Tembl: [IpUHIUOBI MPOEKTHUPOBAHUS M CO3JAHMSI IOJIB30BATEIbCKUX
NpUIoKeHUW U cepBucoB Ha ocHoBe loT-cucteMm. Ilyth ot loT-mporoTuma n0 3aKOHYEHHOTO
npoaykra (cepuca). O030p OuszHec-MoJenei, MPUMEHSIEMBIX Al KoMmMepruanuzamuu [oT-
npoaykTtoB. OcHOBHbIE TpeH bl B pa3BuTHH MHTepHeTa Bemeil" B Poccuiickoii @enepanuu u Mupe.

@opMBl U METOABI TPOBEACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIHS.

Bunbl camMocTOATENbHOM MOATOTOBKH CTYACHTOB IO T€ME: MOATOTOBKA K BBICTYIUICHHUIO C
JIOKJIa[IOM, ITOATOTOBKA K IPOMEKYTOYHOM aTTECTaLMH.

5 Metoauyeckue YKa3aHusi i1 00y4AIOIIUXCHA M0 U3YYEHUIO U Peau3aiuu JUCIHNIMHBI
(MmonxyJin)

5.1 Meroauueckne peKOMeHIAUMH OOyYAIIMMCH M0 HU3YYEHUI0 [IMCUUIUIMHBI W 10
ofecreyeHn0 CaMOCTOsITeIbHOI padoThI

B xone m3yuenus npucuuriauHbel « IHTepHET Belied MOIYb 2» CTYyIEHThl MOTYT MOCEIATh
ayNTOPHBIE 3aHATHUS (JIEKIIUU, TaOOPATOPHBIE 3aHATHS, KOHCYIbTannn). OcoOEHHOCTh M3yUeHUs
nucuuIuHbl «HTepHeT Bemeld MOIYh 2» COCTOUT B BBIMOJHEHUU KOMIUIEKCA JIa0OPaTOPHBIX
paboT, TMIaBHOHM 3ajgadeil KOTOPOTO SIBISIETCA TMOMY4YCHHE HAaBBIKOB MPOTPAMMHUpPOBAHUS U
UCTIONIb30BAaHUSI ~ COBPEMEHHBIX ~ MOOWJIBHBIX ~ TEXHOJOTHH  JIJIT  PEIICHUS  Pa3IMYHBIX
npodeccuoHaNbHBIX 3a]a4 B 00JaCTH MPOABUKEHUS IPEANPUATUS HA MOOMIIBHOM pPBIHKE.

Oco0oe MecTo B OBIQJCHUHM YacTbIO TE€M JaHHOW JAMCHUUIUIMHBI MOXET OTBOAHMTHCS
CaMOCTOSITEIIEHON paboTe, MPH 3TOM BO BPEMsI ayTUTOPHBIX 3aHATHH MOTYT OBITh PACCMOTPEHBI H
npopaboTaHbl Haubosee BaKHbIE M TPYAHbIE BOMPOCHI MO TOW WM MHOW TeMe AMCLUMILIHUHBI, a
BTOPOCTETICHHBIE U 00Jiee JIETKHE BOMPOCHI, a TaKXKe BOIMPOCHI, CHEIU(PUIHBIC JUIsI HANIPABICHUS
MOATOTOBKU, MOTYT OBITh M3YUY€HBI CTYJICHTAMU CaMOCTOSITEIIBHO.

B cooTrBeTcTBHM ¢ y4YeOHBIM IUTAHOM HAMpaBIIEHUS TOATOTOBKH TPOIECC H3yUEHUs
JUCHUIUTMHBI  MOXXET TMpelycMaTpUBaTh MPOBEJACHUE JICKLMM, JIaOOpAaTOPHBIX 3aHATHUH,
KOHCYJBTAallMi, a TakKe CaMOCTOSITeNbHYI0 paloTy cTyneHToB. OO0s3aTeabHbIM SABISETCS
mpoBeJcHNE TaO0OPATOPHBIX 3aHATUNA B CHCIHATU3UPOBAHHBIX KOMITBIOTEPHBIX ayAUTOPHUSX,



OCHAILEHHBIX TOJKIIOYEHHBIMH K LEHTPAJbHOMY CEPBEPY TEpPMHHAJIaMHM WJIN IE€PCOHAIbHBIMU
KOMITBIOTEPaMH.

Huxe mepeuncrieHsl npeaHa3HaYCHHbIE NI CAMOCTOATEIBHOTO M3YYEHHS CTYACHTaMU Te
BOIPOCHI U3 JIEKIIMOHHBIX TE€M, KOTOpPHIE BO BPEMs NPOBEACHUS ayIUTOPHBIX 3aHATUN HM3Yy4arOTCs
HEJ0CTAaTOYHO WJIM U3Y4YeHHE KOTOPhIX HOCUT 0030pHBIN XapakTep.

Tema 1. Beedenue 6 npobremamuxy HpOeKMUpPOBAHUs U pearusayuu KoHYyenyuu
Unumepnema eeweti

Texnomorus [IJIMC. Jloruaeckoe MpoeKTUPOBAHUE B 0a3MCcaX MUKPOCXEM.

Tema 2. Mobunrvhas pobomomexHuka

MonynbaocTs npu nomouu SubVI. Tlpaktuka pa®oTsl ¢ Mmanumynstopom. Pa6ora ¢ SubVI
JIBUTATEISIMU.

Tema 3. Cucmema co6opa oanmvix

CrarucTuuecKkuil aHaIus3.

Tema 4. [Ipomokonvl 643U KOHEYHBIX YCMPOUCE

TeopeTrueckne 0CHOBBI OECIIPOBOHBIX CEHCOPHBIX CETEH.

Tema 5. Unmepnem seweli u 061auHble MEXHOI0UU

TymanHble BelurcieHus. [Ipenmyiecta 1 HETOCTATKHU.

Tema 6. loT-pewenus

HckyccTBEHHBIN MHTEIUICKT M MAallTMHHOE O0y4YeHHe.

5.2 OcobeHHocTH OpraHu3anuu oﬁyqe}ma i JMI ¢ OrpaHHY€HHBIMH BO3MOKHOCTAMM
3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIUMOCTH 00YJAFOIIIUMCS U3 YUCJIA JIUII C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 370POBbSI U
WHBAJIMOB (TI0 3asBJICHUIO 00YUaIOIIErocs) MPe0CTaBIsIeTCs yueOHass nH(OpMaIis B TOCTYITHBIX
dbopMax ¢ yueToM UX MHIWBUIYATbHBIX ICUXO(PU3NIECKUX OCOOEHHOCTEH:

- JUISL JTUI] ¢ HApYUICHUSIMHU 3PEHUs: B NeYaTHON (opMe yBEITHUEHHBIM mpudToM; B Gopme
3JIEKTPOHHOT'O JIOKYMEHTA; VHJUBUYyaJIbHbIE KOHCYJIBTallu1 c IIPUBJICUCHUEM
TU(IIOCYpIOTIEPEBOUNKA; MHIMBUAYAIbHBIC 33aHUs, KOHCYJIbTAllUU U JP.

- Ui JIML ¢ HApYIIEHUsIMU ClTyXa: B Ie4aTHON (opme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
VHUBUYaJIbHbIE KOHCYJIBTALMU C IPUBJICYEHUEM CYPAONEPEBOAUYNKA; HHANBUAYAJIBHBIEC 3a1aHUA,
KOHCYJIbTallu! U JIp.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTaTENIBHOTO ammnapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; HHIUBUyaJIbHBIC 3a/1aHHs], KOHCYJIbTALUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB /JIl MPOBEAEeHHS TEKYLIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 JUCHUIJINHE (MOILYJII0)

B coorBerctBun ¢ tpeboBanusmMu PI'OC BO mns arrecranuu  oOydaromuxcs Ha
COOTBETCTBUE UX TEPCOHAIBHBIX JOCTHKEHUM IJIaHUPYEeMbIM pe3ylbraraM oOOy4eHHs II0
JUCLUIUIMHE (MOJYI0) co3/laHbl (DOHIIBI OLEHOYHBIX CPENICTB. THIOBBIE KOHTPOJBHBIC 33JaHus,
METOJIMYECKUE MaTEpHalIbl, ONPEACIAIOIUE MPOLETYpPhl OLICHUBaHUs 3HAHUM, YMEHUH M HAaBBIKOB,
a TaKkKe KPUTEPUM U II0Ka3aTeld, HEOOXOOUMbIC Ul OLIEHKU 3HAHWN, YMEHMH, HABBIKOB U
XapaKkTepU3yIoIue 3Tarbl GOPMUPOBAHUS KOMIETEHUUI B MpoIlecce OCBOEHUS 00pa30BaTebHON
MpOTpaMMmBbl, nipecTanieHbl B [Ipunoxenun 1.

7 YueOHO-MeToau4YecKoe U MH(OpPMAIMOHHOE o0ecnedyeHne JUCHUILIHHBI (MOTYJIsA)

7.1  Ocnoenaa numepamypa

1. Hy6xoB U. C., Cramesckuii I1. C., fIkoBuna 1. H. Pemenne mpakTudeckux 3agad Ha
0a3e TEXHOJIOTMHM HHTepHeTa Bewed : YueOHukH [OnekTpoHHBIM pecypc] - HoBocubupck



HoBocuOupckuii rocynapcTBeHHbIH TexHHueckuil ynusepcureT , 2017 - 80 - Pexxum mocryma:
http://biblioclub.ru/index.php?page=book red&id=576635

2. PocnskoB, A.B. MHrepHer Bemiel : ydel. mocoOue MO HampaBICHUIO MOJTOTOBKH
«H(pOKOMMYHHKAIIMOHHBIE TEXHOJIOTUU U cUcTeMBI cBsi3m» 11.03.02 - GakanaBpuat u 11.04.02 -
maructparypa / C.B. Bansmun, A.1O. I'pebemkoB; A.B. PocnsakoB .— Camapa : Uzna-so [II'YTU,
2015 .— 136 c. : un. — URL.: https://lib.rucont.ru/efd/565059 (nata obpamenus: 30.09.2024)

7.2 /lononnumensnasn tumepamypa

1. Boposckuii (ITepsriit aBTOp); OpeHOyprekuii roc. yH- T (ABTOp-KOIIEeKTHB); [petiaep.
[TporpamMmmupoBanre MUKpokKoHTpoiuiepa Arduino B WH(OPMAIMOHHO-YMPABISIONINX CHCTEMax

[OnexTponnblit  pecypc] : Openbypr: OI'Y , 2017 - 113 - Pexum gocryma:
https://lib.rucont.ru/efd/646168
2. 3apamenckux E.II., AprempeB WM.E. Untepuer Bemeil. MccnenoBanus u o0nacth

npuMmeHenus : MoHorpadust [Onextponnsiit pecype] : UHOPA-M , 2020 - 188 - Pexum gocryna:
http://znanium.com/catalog/document?id=359780

3.  Meroanueckas pa3paboTka mo qucuuruimHe «CXeMOTEeXHHUKA TEeIEKOMMYHHKAIIMOHHBIX
yCTpOHCTBY» paszzen: «CXeMOTEXHMKa OCHOBHBIX JIOTMYECKHUX 3JEMEHTOB U Y3JI0B LH(POBBIX
YCTPOMCTB Ha HMX OCHOBE» [OnekTpoHHbBII pecypc] - 27 - Pexum gocryna:
https://lib.rucont.ru/efd/319841

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA  npogheccuonanvHvle 0a3zl OAHHLIX U UHOOPMAUUOHHO-CRPABOYUHDbBLE
cucmemul (npu HeobX00UMOCmMU):

1. OnektpoHHass OuoOmmoreynas cucrema «PYKOHT» - Pexum pocryna:
https://lib.rucont.ru/
2. CIIC KoncynprantlLmroc - Pexxum noctyna: http://www.consultant.ru/

3. DneKkTpoHHas OMOIMOTEYHAsi CUCTeMa «YHHUBEPCHUTETCKas OMOIHMOTEKa OHJIANHY» -
Pesxxum noctyna: http://biblioclub.ru/
4. OnektponHass Oumbnmuoreunas cucrema ZNANIUM.COM - Pexum pgocryma:

http://znanium.com/

5. DOnexrponHo-6mbimoreyHas cuctema "PYKOHT"

6.  Open Academic Journals Index (OAJI). [IpodeccuonanpHas 6a3a maHHBIX - Pexum
nocryna: http://oaji.net/

7. [Ipesunentckass Oubnmoreka um. b.H.Enpumna (6a3a [gaHHBIX pa3iMyYHBIX
npodeccuoHanpHbIX o0nacteit) - Pexxum noctyna: https://www.prlib.ru/

8 MarepuajibHO-TeXHHYECKOe oO0ecneyeHHe AUCHMIUIMHBI (MOAYJsI)) H IepevYeHb
HH(GOPMALIMOHHBIX TEXHOJIOIHii, HCIOJIb3yeMbIX NPH OCYIIECTBJIEHHH 00pPa30BaTeJbHOIO
npounecca no TUCHUILVINHE (MOAYJII0), BKJIOYasl NepeYeHb NPOrpaMMHOro odecredyeHust

OcHOBHOE 000pPYIOBAHUE:

- Jlaboparopnas ardpopma NI ELVIS //+Circuit Design Bundle

- Mynsr. meguitaeiii komiuiekT Ne 2: Ilpoektop Panasonic PT-LX26HE, motomodnoe
kpemienne Tuarex Corsa, kaeMMHbIH Moxynb Kramer WX -1IN, konnektop VGA, skpan Lumien
Ecopicture

- [TepconanpHbii kKommbioTep Nel "B-tronix professional 3872\2015"

- Yuebusblil mpubop pazpadorurka NI myRIO

[IporpaMMHoe obecrieyeHme:
- Microsoft Office Professional Plus 2013 Russian
- Microsoft Windows 7 Ultimate Russian
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassauue OIIOII BO, Koz u popmynupoBka KOMITETEHITH

COKpalicHHOe u

09.03.02 «Madopmar
WOHHBIC CHCTEMBI U TE
XHOJIOTHI
(B-UC)

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

[IKB-1 : CriocobeH ocyliecTBIATh [IKB-1.1x : OcymiectsisieT cOOpKy MpOrpaMMHBI
MHTETPaLHIO ¥ TECTUPOBAaHUE PAaOOT | X MOJyNeil 1 KOMIOHEHT B IIPOrpaMMHBIH IPOJLY
OCITOCOOHOCTH NPOTrPaMMHBIX MOy | KT

JIel ¥ KOMITOHEHT IIPOTPAMMHOTO O
GecriedeHus

Komnerenus cunrtaercst cOpMUpOBAaHHONW Ha JTaHHOM ATale B CIy4yae, €CIH MOJIyYEHHbIE
pe3ynsraThl OOyueHHMs] 10 JUCLMIUIMHE OLEHEHbl IOJIOKUTENbHO (AMama3oH KpHUTEpHUEB
OLICHUBAHMSI PE3YJILTaTOB O0YUYEHUS «3a4TECHO», «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTIUIHOY). B
cllydae OTCYTCTBHSI IIOJIO)KMTEIbHOW OLIEHKM KOMIIETEHI[MS Ha JaHHOM »JTale CYHUTaeTcs
Hec(pOPMHUPOBAHHOM.

2 Tloka3aTe/M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHus

Komnerennusi [IKB-1 «Crioco6eH oCyIiecTBIATh HHTETPAIUIO U TECTUPOBAHUE
paboToCIOCOOHOCTH IPOrPAMMHBIX MOJTyJIEH M KOMIIOHEHT MPOTPAMMHOT0 00eCTICUSHUSD

Ta6muia 2.1 — Kputepuu OlleHKH UHANKATOPOB TOCTHXKCHHUS KOMITETEHIIUN

Pe3ynbraTsl 00y4eHus 10 JUCLUIUINHE
Y. y
K T
Koa u popmynupoBka uHAUKAT " Kpurepuu onieHuBaHus pe3yyibT
Opa IOCTWXEHUs KoMneTeHuun | O | aToOB 00y4YCHUS
pe Pesynbrat
pe
3_
3_
Ta
Ta
ITKB-1.1k : Ocymiectsisier c6o P 3u CdopmupoBasieecst cucteMar
PKy MIPOTPaMMHBIX MOJTYJIEH U K b an | COBDEMEHHBIX TEXHOJIOTHH B 00 | MYecKoe 3HAHWE COBPEMEHHBIX
OMIIOHEHT B MPOTpaMMHBIN PO 1 ne | T Wurepuera Berei TEXHOJIOTHi B o0macTi UHTEpH
JIYKT eTa Belen
Cchopmupoasmieecst CHCTEMAT
y | MPOEKTHPOBATD LENIOCTHbIE IoT | wyeckoe ymeHHE IPOSKTHPOBAT
P M -CHCTEMBI (BKIIIOYast KOHEUHBIC b nenoctHele loT-cucTeMs! (BKI
bl . YCTPOWCTBA, CETEBOE COCTMHEH 109asi KOHEYHbIE YCTPOHCTBA, Ce
2 ue | B 00MEH JaHHBIMH, 00JIaYHbIE | TEBOE cOoequHEHHE, OOMEH JaHH
m1aThOpMBI, aHAIN3 JAHHBIX ) BIMHU, 00JIauHBIE TIAT()OPMEL, a
HaJIU3 JIaHHBIX )
P H CdopmupoBasieecst cucreMar
1 aB | MPOrpaMMHPOBAHUA M MOJKIIIOY | HYECKOE BIIaJCHHUE MPOTPaMMHU
3 Bl €HMsI KOHEUHBIX YCTPOICTB POBaHMEM U MOJKITIOYEHUEM KO
K HEYHBIX YCTPOMUCTB

Tabnuma 3anmomaHsSETCs] B COOTBETCTBUU C pasnenoM 1 Paboueit mporpammbl AMCIMITTUHBI
(Moyst).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabnuua 3 — [lepedeHpb OLIEHOYHBIX CPEICTB MO0 TUCHUIUTMHE (MOYIIIO)



KonTponupyemsle MIaHUpyeMbIE pe3y
JBTaThl 00y4eHUS

Konrtpoaupyembie TeMbl

HaumeHoBaHHE OIIEHOYHOTO CPEACTBA U TP
encrasienne ero B DOC

JIACLIMIUIMHBI

Texyuii KOHTPOIb

ITpomesxyTouHas at
TecTalus

Ounas dopma oOyueHns

P/l 3Hanue : COBpeMEHHbIX T¢ | 1.1, Paguouactotnas uge | Jloknaz, cooOuieHd | 3adeT B MHCHMEHHO
XHOJIOru# B obnactu MHT HTI/I(I)I/IKaHI/IH RFID e " q)QpMe
epHeTa Beulen 3
1.5. MexMaImHHbBIC KOM Joxkma, cooOmeHu vaqu B THCbMCHHO
MyHHKauuu M2M e i popme
P2 VYMeHue : IPOEKTUPOBATH Jlokmaz, coobimeHy | 3adeT B MHCHMEHHO
nenoctHele loT-cucTeMsbl 1.2. Pa3pa60TKa TIOpTaTUB e 71 (bopMe
(BKJTIOUAs KOHEYHBIE yCTP | HOT'O U3MEPHUTENBHOIO Ip
OfiCTBA, CETEBOE COSITHE nbopa Jlabopatopnas pabo %aqu B IIMCbMEHHO
HH€e, 0OMEH JaHHLIMU, 00 Ta it popme
JlaqHbIC HH;‘T(pOpMH’ asai Joxnan, coobmenn | 3ayer B MHChbMEHHO
U3 TAHHBIX o
1.3. Bectiposoanbie cenco | © it popme
pubie cetn WSN JlaGopartopHasi pa6o | 3ayer B MMCHMEHHO
Ta it popme
Jloknaa, cooOmeHu 3auer B NMCbMEHHO
1.4. Pazpabotka b6ecipoB e it Gopme
OJTHOTO CCHCOPHOT'O 1aT4
UKa JlabopaTopHas pabo | 3ader B MUCHMEHHO
Ta i popme
1.7. Yray6aennoe usyuen | AOKTam, coobumeny | 3aver B MHCHMEHHO
Y€ CTaHIapToB ¥ MpoTtoko | © it popme
1I0B nepesadn aHHbX B 1| j1a60patopras pa6o | 3auer B michMento
oT-cucremax. Ta it opme
Jloknazn, cooOieHn 3ayeTr B MUCEMEHHO
1.9. Yriy6nenHoe u3ydeH | ¢ it hopme
1€ TEXHOJIOTHI 00paboTK
a naunbix B loT-cucremax | Jlabopatophas paGo | 3auer B MMCHMEHHO
Ta it popme
P13 Haspik : mporpaMmuposa Jloknaa, coobIeHu 3a4eT B MMCbMEHHO

HUS U NOJKJIIOUEHUS] KOHE
YHBIX YCTPOICTB

1.6. PazpaboTka peructpa

(5]

i Gopme

TOpa JaHHBIX

JlabopaTtopHas pado
Ta

3auer B MUCbMEHHO
it popme

1.7. Yrmy6nennoe usy4eH
ue CTaHJapTOB U IIPOTOKO

Joxma, cooOmeHu
e

3ageT B MICEMEHHO
it opme

JIOB ME€pe/IayM IaHHBIX B |
oT-cucremax.

JlabopatopHas pado
Ta

3a4yeT B MUCEMEHHO
it popme

1.8. Pa3paboTka AByXI103

Joxmnan, cooOmieHu
e

3a4eT B MUCHbMEHHO
it popme

WUILMOHHOTO PETyJIsTOpa

Jla6opatopHas pabo
Ta

3a4yeTr B MUCEMEHHO
i popme

1.9. Yrimy6nenHoe u3ydeH

Jloknaz, cooOieHn
e

3ayeTr B MUCEMEHHO
it popme

1€ TEXHOJIOTHI 00paboTK
a jmaHabIX B loT-cuctemax

JlaGopatopnas pabo
Ta

3a4yeT B MUCEMEHHO
it popme

1.10. Pa3paboTka cuctem

Joxma, cooOmmeHu
e

3auer B MUCbMEHHO
i Gopme

bI DJICKTPOHHOTI'O YIIpaBJIC
HUS

JlabopaTtopHas pado
Ta

3auer B MUCbMEHHO
it popme




Joxma, cooOmeHu 3a4eT B MUCbMEHHO
1.11. CepBucsl, npunoxe e it Gopme
HMs 1 Ou3Hec-MozenH 1o
T-crereM JlabopatopHast pabo | 3auer B MHCEMEHHO
Ta i Gopme

4 Onucanue Npoueaypsl ONCHUBAHUS

KauectBO copmMHpoOBaHHOCTH KOMIIETEHIMII Ha JaHHOM OJTale OLEHUBAETCS IO
pesyinsraTaM TEKYILIMX M MPOMEXYTOYHBIX aTTeCTAllMi MpU MOMOIIM KOJUYECTBEHHOM OLIEHKH,
BbIp@)XEHHOW B Oamnmax. MakcuMmanbHas cymMma OaijioB Mo AucuuiuinHe (Monynmio) paBHa 100
Oasuiam.

. O1neHoYHOE CPEeNCTBO
Bun yueOnoit nesren —
BHOCTH JlaGoparopuas pabora 3?;6’[ B ITHCHMEHHOH (b0 Hoxman HUroro
Jlexuun 10 10
JlaGoparopHsle 3aHAT 60 60
ust
[IpomexyTouHas aTT 20 20
ecTanus
CaMmocTosTenbHAs pa 10 10
6ota
Hroro 60 20 20 100

Cymma 6ainsioB, HAOpaHHBIX CTYAEHTOM IO BCEM BUIAM y4eOHOW JESATENbHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOIUTCS B OLIEHKY B COOTBETCTBHHU C TaOIHUIICH.

Cymma 6amnoB [ Onenka o npomesxy

o XapaKTepI/ICTI/IKa KadyeCTBa C(bOpMI/IpoBaHHOCTI/I KOMIICTCHIIUH
0 JUCLUILIMHE TOYHOH aTTCCTAalluUn

CTyaeHT 1eMOHCTPHUPYET CHOPMHPOBAHHOCT JUCIUILUTHHAPHBIX KOMIIETECHINH, 00

Hapy>XUBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U NIyOoKoe 3HaHHE y4eOHOro MaTep
o1 91 10 100 «3a4TeHO» / Haja, yCBOMII O(jHOBHyPO J'II/IT?paTypy U 3HAKOM C JIONIOJIHUTEJIbHOU JIUTEpaTypol, pe
«OTJIIMYHOY KOMEH/IOBaHHOI IIPOTpaMMOH, yMeeT CBOOOIHO BHINOIHATH IPAKTHUECKUE 3a1aHN,
MPeLyCMOTPEHHbIE MPOrPaMMOii, CBOOOIHO ONEPHPYET MPUOOPETEHHBIMU 3HAHUSM
Y, YMEHUSIMU, IPUMEHSAET UX B CUTYaLUsIX MOBBIIIEHHOH CI0KHOCTH.

CTyneHT AeMOHCTPHPYET CPOPMUPOBAHHOCTD AUCHUILTHHAPHBIX KOMIIETCHIUIA: OC
ot 76 10 90 «3a4TeHO» / HOBHBIC 3HAHUSA, YMEHUSA OCBOCHBI, HO JOIYCKAIOTCS HE3HAYUTEIbHBIC OLHvl/I6KI/I, HET
«XOPOIIO» OYHOCTH, 3aTPYTHEHUS [IPU aHAJTUTUYECKUX OINEpalusiX, IEPEHOCE 3HAHUN U YMEHHU

Y Ha HOBBIC, HECTAHJAPTHHIC CUTYallUH.

CTyIeHT IeMOHCTpUpPYET CHOPMUPOBAHHOCTh AUCIUTUTMHAPHBIX KOMIICTCHITHIA: B X

«3a4TeHO» / 0J1e KOHTPOJIEHBIX MEPOIIPUSTHH JOITyCKAIOTCS 3HAYUTENBHBIE OIIHOKH, IPOSIBIISIETC
ot 61 10 75 «YJIOBJIETBOPUTENILH 51 OTCYTCTBHE OTJEJIbHBIX 3HAHUH, YMEHUH, HABBIKOB 110 HEKOTOPBIM JAUCLUIUIMHAPH
o» bIM KOMIIETEHIUAM, CTYAE€HT HUCIBITHIBAET 3HAYUTEIbHBIE 3aTPYAHEHHS NIPU ONIEPUP

OBaHUU 3HAHUAMH U YMEHUSIMU IIPU UX IIEPEHOCE HA HOBLIC CUTYaALlUH.

«HE 3a4TCHOY /
ot 41 10 60 V crynenta e chOPMUPOBAHBI AUCHUILTMHAPHBIE KOMIIETEHIIUH, IPOSIBISIETCST HEIO

«HCYMOBJICTBOPUTCIL | orarounocTs 3HAHUHN, yMEHUH, HABBIKOB.
HO»

«HE 3a4TEHOY /
o1 0 110 40 JlMciMIUTMHAPHBIE KOMIETEHIMA HE C(OPMHUPOBAHBL I[IpOSIBISETCS TOJHOE WM

«HEYNOBJICTBOPHUTEIH MIPAKTUYCCKHU MMOJIHOC OTCYTCTBUC 3HaHHfI, yMeHHfI, HAaBBIKOB.
HO»

S IlpumepHBIe OLIECHOYHBIE CPEeACTBA

5.1 llepeuenn TeM AOKJIAA0B, COOOIIEHUIT

1. Texnomorust [IJIMC. Jlorudueckoe mpoekTUpoOBaHUE B 0a3Mcax MUKPOCXEM.
2. BcenpoHHUKaroue CEHCOPHBIE CETH.



3. TymaHnHbIe BbluMcieHus. [IpenmyiecTa 1 HETOCTATKHU.

4. TexHONOTUS MOAKIIOYEHUS K IIUM-KOHTpoJuiepy. MEMS natunku.

5. Texanueckoe 3peHue Ha 6a3e miardpopmsel MyRIO.

Kpamkue memoouueckue ykazanus

Joxnan mpencTaBiaseT co0OM MyONMMYHOE COOOIICHHE, MpeAroararoniee pa3sBepHyTOe
U3JI0KEHUE Ha OIpeleNieHHylo TeMmy. Jlokiag - 3TO BHMJ CaMOCTOSATENbHOW pabOThl, KOTOPBIH
croco0cTByeT (POPMUPOBAHUIO Y CTYJIEHTOB HAaBBIKOB HCCIIENOBATENbCKOW padOThI, pacHIMpsieT
MO3HABATENIbHBIEC HHTEPECHI, MPUYYaeT KPUTHUECKU MBICITUTh.

[TonroroBka qokiaja NpeAnoiaaraeT CAeAyOIUe 3Tallbl:

1. Onpenenenue 1enu goxnana (MHGoOpMUpoBaTh, 0OBICHUTH, OOCYAUTH YTO-TO (MIPOOIEMY,
pellieHne, CUTYaIio 1 T.11.).

2. Ilonbop anst moxinaga HeOOXOAMMOTO MaTepraa U3 JINTEPaTYPHBIX UCTOYHUKOB.

3. CocraBneHue IutaHa JOKJIada, pacupeneieHne coOOpaHHOTO MaTepuaia B HEOOXOIUMOM
JIOTUYECKON MOCIEA0BATEIBHOCTH.

4. Komno3unmoHnHoe opopmiieHne T0KIaa B BUJIE 3JIEKTPOHHOM Mpe3eHTaluH.

[TocTpoenue gokianga BKIOYAET TPU YACTH: BCTYIUICHHE, OCHOBHYIO YacTh U 3aKII0UYECHHUE.

Berynnenune copepxuT: (GOpMyNTHpPOBKY TEMBbl JOKJIaja; akKTyaJlbHOCTb TEMbI, aHAJU3
JUTEPATyPHBIX UICTOYHUKOB (PEKOMEH IyeTCsI HCII0JIb30BATh JaHHbIE 3a TocaeaHue 3-5 neT).

OcHOBHasi 4acThb COCTOUT W3 HECKOJBKUX Pa3JesioB, MOCTEMEHHO PACKPBIBAIOIIUX TEMY.
Ecnmu HeoOxomumo, s OOOCHOBaHHMSI TEMBI HCHOJB3YETCS CChUIKA Ha HMCTOYHUKH C
JI0Ka3aTeNbCTBAMM, B3ATHIMH W3 JIMTEPATyphl (LUTUPOBAHUE aBTOPOB, ykazaHue uudp, (axros,
ompenenenuii). M3noxeHue Marepuana  JIOJDKHO  OBITh  CBSI3HBIM,  I1OCJI€ZOBATENbHBIM,
noka3atenbHbIM.  Croco0  M3J0XKEeHWs MaTepuana JUIsl  BBICTYIUIEHHS JOJDKEH HOCUTh
KOHCIIEKTUBHBIN WU TE3UCHBIN XapaKTep.

B 3aximioueHuM MOABOJATCS UTOTH, (POPMYIHPYIOTCS IVIaBHBIE BBIBOJBI, MMOTYEPKUBACTCS
3HaUE€HHWE PACCMOTPEHHOM MpoOieMbl, MpeajaraloTcs cambleé BaKHbIE  IPAKTHUYECKUE
PEKOMEH/IaLINH.

OO0beM TekcTa JOoKIIaaa TOJDKEH OBITh paCCYNTAH Ha IPOM3HECEHUE JoKIaaa B TeueHue 7-10
MUHYT.

Ilkana oyenxu

Ornenka Bamisr Onucanue

CTyI[eHT TIOJITHO PACKPBIBAET TEMY HOKJaAa, BIAACECT TEPMUHOJIOTUICCKUM aIllapaToM, JIOTUYHO U IT
0CJIEAOBATEJIBHO U3JIara€T MaT€puall, MOXET 000CHOBATh CBOH CYXIACHUS, IPUMCHUTL 3HaAHUA HA 1P
AKTUKE, TPUBECTU HCO6XOI(I/IMI)IC IIPpUMEPLI HE TOJIBKO U3 y‘{e6HI/IKa, HO U CaMOCTOATCIIBHO C(i)OpMy

JIUPOBAHHBIC

5 16-20

CTyJeHT [I0JIHO pacKpbIBaeT TEMY JOKJIaJa, TPAMOTHO UCIOJIb3yeT TEPMUHOIIOTHUECKUH anmnapar, I
OTHYHO ¥ MOCIIeOBATEIFHO U3JIaraeT MaTepual, Mo>KeT 000CHOBATh CBOM CY>KICHNUS, IPUBECTU HEO
4 11-15 6X0oAMMBIE IPUMEPHI HE TONBKO U3 y4eOHNKA, HO U CAMOCTOSTENBHO c(hOPMYITHPOBAHHEIE, HO
JIOIyCKaeT OJIHY-/IBE€ HETOUHOCTH B OTBETE

CryzmeHT pacKpbIBaeT TeMy J0KJIa/ia, OOHAPYKUBAET 3HAHUE U MOHMMAHNUE OCHOBHBIX MTOJIOKCHHUI [
QHHOM TeMbI, HO M3JIaraeT MaTepHasl HEeMOIHO U A0MYCKAeT HETOYHOCTH B ONPEACICHUH TOHITHI 1
3 6-10 71 GOPMYITUPOBKE BBIBOJIOB; HE YMEET JOCTATOYHO IIIy0OKO M JOKA3aTeIbHO 000CHOBATh CBOM CYX
JICHUS ¥ IPUBECTU CBOM MIPUMEPBI, M3JIaracT MaTepHal HeIOCIeIOBATEILHO, HEIOCTATOYHO CBOOOT
HO BJIaJIe€T MOHOJIOTHYECKON PEUbi0

CTyIeHT HeriryOOKO pacKpbIBaeT TeMy, 0OHapyKUBaeT He3HaHUE OOJIBIIEH YaCTH COOTBETCTBYIOLIIE
T'O BOIIPOCA, JOITyCKaeT OMHUOKH B ()OPMYJIUPOBKE ONPEIEIECHHI U BEIBOJOB, HCKKAIOIIHE UX CMBI
cI1, 6ECTIOpSIIOYHO ¥ HEYBEPEHHO M3JIaracT MaTepual, He yMeeT AaBaTh apryMEHTHPOBAaHHBIE OTBET
B, JOIyCKaeT CepPbe3HbIE OIINOKHU B COJIEPIKAaHUH OTBETA.

5.2 Bonpocsl k 3a4eTy (mucbMeHHas popMma)

Pa3znuna mMexay MUKpPOIIpOIIeCCOpaMU, MUKPOKOHTPOJUIEPAMH U MUKPOKOMITBIOTEPAMHU.
Onucanue mukponpoieccopoB MyRIO.

Ornucanmne MuUKpokoMIbIoTepoB Raspberry Pi.

Ponn ceteBbix moakmtouenuit B "Murepuere Bemeir".

[TpoBoaHbIE 1 OECITPOBOAHBIE KAHAIBI CBSI3U.

IR
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ITporoxosnsl IPv4 u IPv6.
[TpuHLIMIIBI TOAKIIOYEHHS YCTPOICTB B CETh M CIIOCOOBI Iepeiayll HHPOpMAaIIUH.
CereBble TOMOJIOTUH, TPUMEHSIEMbIE TSI TIOJKIIOYCHHS] KOHEYHBIX YCTPOUCTB B CETh.
becnpoBoansie cetn Wi-Fi. Texnonoruu ZigBee u ee ocobeHHOCTH.
Texnomorus Bluetooth Low Energy u ee oco6eHHOCTH.
Texnonorust LPWAN u ee 0COOEHHOCTH.
[Tpumepsl cobupaembix 1 00pabaThiBaeMbIX JaHHBIX B [oT-cuctemax.
bonwsmme Jlannspie (Big Data). OcHoBHBIE XapakTepucTuku bonbiux J{aHHBIX.
CpencTBa U MHCTPYMEHTHI CTATUYECKOW 00paOOTKH JaHHBIX.
CpencTBa u HHCTPYMEHTHI TIOTOKOBOM 00paOOTKU JaHHBIX.
CpenctBa U MHCTPYMEHTHI XpaHEHHSI TAHHBIX.
Pa3HOpOJHOCTH U CEMaHTHKA TAaHHBIX.
[Tpumenenue cpeacts Cemantuueckoro Beba miis co3manus equHON CEMaHTHIECKON MOIEeTH
B loT-cucremax.
[Tpumenenne cpeacts Mammmaaoro O0yueHus 11t 00pabOTKU TaHHBIX.
[TpyHIMITBI TPOEKTUPOBAHUS U CO3/IaHUS MOJIB30BATENbCKUX MPUIIOKEHUN U CEPBHUCOB Ha
ocHoBe loT-cucrem.
[TyTe ot loT-mpoToTHma 10 3aKOHYEHHOTO MPOIYKTA (CEpBHCA).
0O0630p 6uzHEC-MOAETEH, MPUMEHIEMBIX IS KomMmepimanu3anuu loT-mpoaykTos.
OcHoBHble TpeH b B pa3Butuu "NHTepHera Bemeit" B Poccuiickoii @enepanuu u Mupe.
Kpamkue memoouueckue ykazanus
3aueT npoBOAUTCA B MMCbMeHHOH (hopme. OOyuaroiemycs 3aaercst 2 ciiydyaiiHbIX BOIIpoca

U3 crnucka BonpocoB. OOyuaroluiicss JOHKEH NMHUCbMEHHO OTBETUTh HAa BONPOCHI B TeueHue 60
MUHYT. Bo BpeMs mpoBeAeHHs 3aueTa HUCIOJIb30BAHUE JINTEPATYPhl U APYTUX MH(OPMALMOHHBIX
pPECYPCOB HE JOITYyCKAETCsl.

IlIxana oyenku

Ne Bamnmst Omnucanne

4 16-20 CTyJeHT IOJHOCTBIO OTBETUII Ha 33JJaHHBIE BOIIPOCHI

3 11-15 CTyJeHT CMOT [TOYTH IOJHOCTBIO OTBETUTh HA 33/1aHHbIE BOIIPOCHI

2 6-10 CTyaeHT Jai HEMOJIHBIA OTBET Ha BOIIPOCH], HO CMOT IepeiaTh OCHOBHYIO CYTh BOTIpOca
1 0-5 CryzeHT He CMOT WX GparMeHTapHO OTBETWII HA 3aJJaHHbIE BOIIPOCHI

5.3 Illpumep 3aganuii Ha 1a00paTOPHYIO padoTy

Tema 1. PazpaGoTka mOpTaTUBHOTO U3MEPUTEIILHOTO MTPUOOpa.
CryneHtaM HEOOXOJMMO BBIIONHUTH CJEAylolnee pabodee 3alaHHE C HCIOIb30BAHHEM

nporpammupyemoit matgopmsl NI MyRIO non ynpasnenuem rpaguueckoil cpenbl pa3paboTKu
LabVIEW:

N —

W

Bri6path 1 000CHOBaThH BEIOOP MOPTATUBHOTO U3MEPHUTEIIBHOTO MPUOOpA.
[TomoGpatk 31eMeHTHI M1 pa3pabOTKH MOPTATUBHOTO U3MEPUTENIBHOTO Mprbopa B
COOTBETCTBUU C BBIOPAHHBIM TUIIOM, NOAKIIOUNTE UX K NI MyRIO.
Pa3paboTtaTh cxemy cuCTEMBI U Peaan30BaTh e€.
CoOpatp BUPTYaIbHBIN HHCTPYMEHT, KOTOPBI OyZeT 0TOOpa)kaTh COCTOSIHUE CUCTEMBI.
[ToaroTOoBUTH OTUET O MPOCIIAHHON padoTe.

Tema 2. PazpaboTka 6ecripOBOIHOTO CEHCOPHOTO JaTyhKa

CryneHtaMm HEOOXOAMMO BBINIOJHUTH CleAyloliee padouee 3aJaHue C HCIOJIb30BaHUEM

nporpammupyemoii miaatdopmel NI MyRIO mox ympaBienueM rpadudeckoit cpenbl pa3paboTKu
LabVIEW:

N —

Br16paTh 1 000CHOBaTH BBIOOP OECIPOBOIHOTO CEHCOPHOTO IaTYHKA.

[TonoGpate 31eMeHTHI AJ1s pa3paboTKH OECIIPOBOHOTO CEHCOPHOTO JaTUMKA B COOTBETCTBUU
C BBIOpAHHBIM THUIIOM, TOAKIIOUNTH UX K NI MyRIO.

Pa3pabotaTh cxemy cuCTEMBI U Peaan30BaTh €€.



4. CoOpaTh BUPTYaJIbHBIM HHCTPYMEHT, KOTOPBIN Oy1eT 0TOOpaxaTh COCTOSIHUE CUCTEMBI.
5. TloaroToBHUTH OTYET O MPOJAETAHHOMN padoTe.
Tema 3. PazpaboTka perucrparopa JaHHBIX
CryneHtaMm HEOOXOAMMO BBINIOJHUTH Cleayloliee padouee 3aJaHUE C HUCIOJIb30BaHUEM

nporpammupyemoii miaatdopmel NI MyRIO mox ympaBienueM rpadudeckoit cpenbl pa3paboTKu
LabVIEW:

Bri6pats 1 060cHOBaThH BEIOOP perucTpaTopa JaHHBIX.

[Tono6paTh 3MeMeHTHI AJis pa3pabOTKH pEerucTpaTopa JaHHBIX B COOTBETCTBUU C BEIOPAaHHBIM
TUTIOM, TOJKIIOUUTH X K NI MyRIO.

Pa3zpaboTaTh cxemMy cHCTEMBI U peaan30BaTh €.

CobpaTh BUPTyaJIbHBII HHCTPYMEHT, KOTOPBIN OyJeT 0TOOpaXKaTh COCTOSIHHE CUCTEMBI.

5. TloAroToBUTH OTUYET O MPOJICIIAHHON padoTe.

Tewma 4. PazpaboTka IBYXIO3UIIMOHHOTO PETYIISITOpPa

CryneHTam HEOOXOIMMO BBHIMIOJIHHUTH ClieAyoliee pabodee 3aJaHHE C HCIOIb30BAHUEM

nporpammupyemoirt atdopmsl NI MyRIO mon ympasneHreM rpaduueckoil cpensl pa3padoTKu
LabVIEW:

N —

W

1. BriOpaTh 1 000CHOBATH BBIOOP JABYXITO3UIIMOHHOTO PETYJIATOPA.
[TonobpaTh 31eMeHTHI AJIs pa3pabOTKH JIBYXITO3ULMOHHOTO PETYJISATOPa B COOTBETCTBUH C
BBIOpPAHHBIM THIIOM, MOAKIIOYNTE uX K NI MyRIO.
Pa3paboraTh cXxeMy CUCTEMBI U peaau30BaTh e€.
Cobpath BUPTYyaJIbHBIN HHCTPYMEHT, KOTOPBIH Oy1eT 0TOOpakaTh COCTOSTHUE CUCTEMBI.
5. IloaroToBUTH OTYET O MPOJEIAHHON paboTe.
Tema 5. Pazpa®oTka crcTeMbI 3JIEKTPOHHOTO YIIPABIECHUS
CryneHTaM HEOOXOAMMO BBINIOJHUTH cleaylollee pabouee 3aJaHue C HCIOJIb30BaHUEM

nporpammupyemoit matgopmsl NI MyRIO non ynpasneHueMm rpaduueckoil cpensl pa3paboTKu
LabVIEW:

W

—

Bri6paTths 1 000CHOBATh BBIOOP CUCTEMBI AJIIEKTPOHHOTO YIIPABJICHHUS.
2. TlomoOpath 37IEMEHTHI IS pa3pabOTKUA CUCTEMBI DJIEKTPOHHOTO YIIPABJICHUS B COOTBETCTBUU
C BBIOpAHHBIM TUTIOM, TOAKITIOYUTE UX K NI MyRIO.
Pa3paboTraTh cxeMy cCHUCTEMBI U peaan30BaTh e€.
4. CoOpaTh BUPTyaIbHBI HHCTPYMEHT, KOTOPBIH OYIET OTOOPaKaTh COCTOSIHHE CUCTEMBI.
[ToAroToBUTH OTYET O MPOJIETaHHOM paboTe.
Kpamxue memoouueckue yxazanus
Ha BrimonHeHnme omHoM mabopaTopHON pabOThI OTBOAWTCA HE Oonee 3 JIByX4acOBBIX
3aHaTui. [locre BBIMOMTHEHUS KaKI0M TabopaTOpHON pabOThI CTYAEHT AOKEH MPEACTaBUTh OTYET
0 €€ BBITNIOJHEHUH, a TAKXKe, M0 YKa3aHUSIM MPENoAaBaTelsl, BHIIIOJIHUTD JOTIOJHUTEIbHBIC 3a/IaHUS
0 TeMe JIabopaTOPHOU PabOTHI.
Ilkana oyenxu

Ne Bamnsr Onucanne

(98]

CTyIeHT IeMOHCTPUPYET YMEHHUS Ha UTOTOBOM YPOBHE: yMEET CBOOOIHO BBIIOIHATH 1a00PaTOpH
5 49-60 Oro0 3aJaHus, IPEAyCMOTPEHHBIE IIPOrPAMMOii, CBOOOIHO ONEpUPYET MPUOOPETEHHBIMU YMEHHSIM
U, IPIMEHSICT UX B CHTYalUsIX ITOBBIIICHHON CI0KHOCTH.

CTyJeHT IeMOHCTPUPYET YMEHHUS Ha CPEIHEM YPOBHE: OCBOMJI OCHOBHBIE YMEHUSI, HO IOMYCKAIOT
4 3748 Csl HE3HAUUTEJIbHbIEe OIMOKY, HETOYHOCTH, 3aTPYAHECHUS IIPH aHATUTHIECKHUX ONEPALUsX, TIEPEHO
C€ yMCHUI Ha HOBBIE, HECTAHJAPTHBIC CUTYaLIH.

CTy,JIeHT JACMOHCTPUPYET YMEHUA U HABBIKK Ha 0azoBOM YPOBHE: B XOA€ KOHTPOJIbHBIX MEPOIIPU
3 24-36 THIA JOITYyCKar0TCsL 3Ha:{I/ITeIII)HBIe 0HII/I6KI/I, MPOABJIACTCS OTCYTCTBUE OTACIIBHBIX yMeHHﬁ, HaBBbIKO
B 110 JUCHUIITIMHAPHONU KOMIICTCHIIMH, UCIIBITBIBAIOTCA 3HAYUTCIIBHBIC 3aTPYAHECHUS IIPU OTICPUPO

BaHWM YMEHUAMMU U IIPU UX MIEPEHOCE HA HOBBIC CUTYyallUHU.

2 11-23 CTy)IeHT JACMOHCTPUPYET YMCHUA U HABBIKHA HAa YPOBHE HUIKC 06a30Boro: MPOABJIACTCA HEAOCTATOY
HOCTH yMeHI/Iﬁ M HABBIKOB.

1 0-10 CTyIeHTOM IPOSIBISETCS MOJTHOE WM IMPAKTUYECKH [TOJIHOE OTCYTCTBUE YMEHHI U HaBBIKOB.
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