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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Ienbto ocBoeHMs AucUUILUINHBL «VIHTEpHET Beliel Moaynb 2» sBisercs popMUpoBaHUE y
CTYACHTOB CHUCTeMbl 3HaHMM B oOnactu MHTepHera Bemield: NPUHLOMIOB JU3aiiHa
COLIMOTEXHUYECKUX CHCTEM Ha OCHOBE COBpeMeHHBIX TexHonorui loT mms aBromaTuzanuun

Pa3IMYHBIX IIPOLIECCOB.

3azayn OCBOCHHUS IHCLUIUIMHBI COCTOSAT B M3YYEHHUU TEXHOJOTMH M apxureKTypsl [oT-
pelIeHni ¢ MCIoNb30BaHueM HporpamMmupyemoii miardopmbl NI MyRio mox ympasineHnem
rpadudeckoit cpenbl pazpadbotku NI LabVIEW.

[TnanupyeMbIMH pe3ysibTaTaMyd 0Oy4eHUS MO JAUCIUILINHE (MOIYJIIIO), SIBISAIOTCS 3HAHUS,
yMEeHUs, HaBbIKU. [lepeueHb MmiIaHUpPyeMBIX pe3ysbTaTOB OOyUeHMs M0 AUCLUILIMHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH peE3yJbTaTaMU OCBOEHHS 00pa30BaTEIbHOM IPOrpaMMBbl,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popMupyeMbie B pe3ylibTaTe W3Y4eHUS TUCIUIITHHBI (MOTYJIs)

Pe3ynpraThl 00ydeHUs 110 AUCIUILUINHE
Konu Konu
OpMYJIUPOBKa
Hazpanue OIIOII ¢ Ko
opmymmpoBKa WHAUKaTOpa A
BO, cokpaiienHoe
KOMITETEHIINH JOCTIDKEHUSL | pe3yinb DopMyIHpoBKa pe3ynbTara
KOMIIETEHINH
Tara
09.03.02 I[IKB-1 : Crocoben | ITKB-1.1xk : PI1 3HaHNEe | COBPEMECHHBIX TEXHOJIOTHI
«VIHpOpManMOHHBIE | OCYIIECTBIATh OcymecTBuseTr B obnmactu MHTEpHETA
CHUCTEMBI U HHTETPaIio U cOopKy Belien
TEXHOJIOTUM) TECTUPOBAHHE MPOTPAMMHBIX P12 YMeHue | npoeKTUpOoBaTh LEIOCTHBIE
(b-HC) paboTociocoGHOCTH | MOIyJeH U loT-cucremsl (BKIIO9ast
IIPOrpaMMHBIX KOMIIOHEHT B KOHEYHBIE YCTPOMCTRA,
MOJyJIEeH 1 IpPOrpaMMHBIA CEeTEBOE COEIUHEHNE,
KOMITIOHEHT IpOAYKT 00MEH JTaHHBIMH, 00JIaYHbIC
MIPOTPaMMHOTO wiaTdopmbl, aHAIH3
olecrieueHust JIAHHBIX)
P13 HaBbik | mporpaMMupoBaHus u
TOKJTIOUYEHHST KOHEUHBIX
YCTpPOICTB

B mporecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3aJadll BOCIHTAHUAS TapMOHUYIHO
pa3BUTOM, MATPUOTUYHON U COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPEICTABIICHHBIC
B Tabmume 1.2.

Tabmuna 1.2 — [{eneBbie OpueHTHPHI BOCTTUTAHUS

@®opMuUpOBaHUE LIEHHOCTel

BocnurareabHble 3aga4uu [eneBble OpUEHTHPHI

@®opMHUPOBaHUE IPAKTAHCKON MO3ULUH U NATPUOTH3MA

CnocoOHOCTh HAXOIUTh,
aHaJIM3UPOBATh U
CTPYKTYpPHpPOBaTh
nHpopmanuio

Pa3BuTHe narpuotusMa U rpaxaaHcKon

Co3uIaTenpHBIN T
OTBETCTBEHHOCTH ot pya

®opMHupoBaHHe TyXOBHO-HPABCTBEHHBIX LIEHHOCTEH

CrnocoOHOCTh HAXOIUTh,
aHaJIM3UPOBATh U
CTPYKTYPHPOBaTh
nHdopmanuio

DopMUPOBAHUE OTBETCTBEHHOT'O

Co3uIaTenbHBIN T
OTHOILEHHUA K TPYLY A pya




@opMUpOBaHHE HAYYHOT0 MHPOBO33PEeHHS H KYJIbTYPbl MbIIIJICHHS

CrocoOHOCTh HAXOUTh,

Pa3BuTHe MO3HABATENLHOTO MHTEPECA U . aHAJIM3UPOBATH
Co3ugarensHbIi TPy

CTpEMJICHUSI K 3HAHUAM CTPYKTYpPHUPOBATh

nHdopmanuio

(I)OpMI/IPOBaHl/Ie KOMMYHUHKATUBHbLIX HABBIKOB U KYJbTYPbI 0o0IeHus

J1006poskenaTenbHOCTh |
OTKPBITOCTh
Co3unaTenbHbli TPy KommyHnHnkaGenbHOCT
WuuBuIyasHOCTh
CaMOCTOSITEIbHOCTh

®dopMupoBaHHe HABBIKOB ITyOJIMYHOTO
BBICTYIIJICHUS U NIPE3EHTAI[M CBOUX HIEH

JMCUIIMHIPOBaHHOCTh
[TyHKTYanpHOCTH
BHuMaTenpHOCTS K JeTalsim
CamMoo00yueHne

®dopmupoBaHue KyIbTYpbl TUCBMEHHON

Co3uaTenbHBIN T
peUH | JEeTI0BOTO OOIICHUS a pya

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

I[I/ICIII/IHJII/IHa OTHOCHUTCA K 3JICKTUBHBIM JHUCHUIIIIMHAM y‘IC6HOFO IJ1aHa.

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0bemM JuCHUIUIMHBI (MOAYJSl) B 3aYETHBIX EIMHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIICJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (O BUIaM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/IEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb JUCHUIUINHBI

C Tpyno- O0OBeM KOHTaKTHOH paboTHI (Yac)
emecTp | eMKocCTh
(0®0)
Hassasme OTIOII gjﬁo phﬁ Hacts YOI AynuTtopHas Breaymu- CPC ?:r?(/:[?
BO H}I:; YII Kypc YAHTOP TOpHas A
(300, (3.E) | Beero .
0390) nek. | mpak. | nad. | TTA | KCP
09.03.02
WudopmarmoHHbie 000 | BIJB.B 5 3 55 18 0 36 1 0 53 3
CHCTEMBI U
TEXHOJOTHU

4 CTpyKTypa U coiepKaHue IUCUMILTUHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunanHbl (MoayJs) aias OP@O

TemaTudeckuii miiaH, OTpaKArOIIMK COAEpKAHWE TUCHIUIUIMHBI (TIEpeUeHb pa3/iesioB U
TeM), CTPYKTYPHUPOBAHHOE 10 BUJIaM YUIE€OHBIX 3aHITHI C YKa3aHUEM X 00bEMOB B COOTBETCTBUHU
¢ yueOHBIM IJIaHOM, IpHUBeACH B Tabmuie 3.1

Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NeATeIbHOCTH U POpPMBI
TeKymero Kourpoust st OPO

Kon pe- Koi-Bo yacoB, 0TBeIeHHOE HA Dopma
Ne HasBanue Tembl 3ynbTara P
Jlex [Ipaxt JIa6 CPC TEKYILEro KOHTPOJIs
00y4eHust




PapnovacrorHast BBICTYIUICHHE C
1 naeHTudukamms RFID Pl 3 0 0 4 IOKJIaJI0M
2 PazpaboTka nopTaTuBHOTO PI 0 0 7 5 oTYeT 1o J1abopaTopHO
HN3MEpHUTETHHOTO pHdopa pabote
BecripoBoHbIe CEHCOPHBIE BBICTYIUICHHE C
3 cetn WSN PJ2 3 0 0 4 JIOKJIaIOM
4 Pazpabotka GecripoBoIHOTO PI 0 0 7 5 0TYeT 1o J1JabopaTopHO
CEHCOPHOT'O JaT4HKa pabote
MexManHHbIe BBICTYIUICHHE C
5 KOMMYHHKauuu M2M P 3 0 0 5 JIOKJIaJIOM
6 Pazpabotka perucrparopa PII3 0 0 7 5 0TYeT 1o J1JabopaTopHO
JAHHBIX pabote
YraybneHHOe H3y4eHHne
7 | cranxapros 1 npotokoos P12, PJ3 3 0 0 5 BBICTYIUICHHE C
nepenadu AaHHbIX B [0T- IOKJIaJIOM
CHCTEMaXx.
Paspatorka OTYeT O JIab0paTOpHOM
8 | AByxmo3uIOHHOTO PI3 0 0 7 5 paTop
pabote
perynsTopa
VYriry6nenHoe n3ydeHne BBICTVILICHHE C
9 | TexHomoruit 06paboTka P12, P/13 3 0 0 5 Y
JIOKJIaI0M
nanHbIX B loT-cucremax
10 Pazpabotka cucremsl P13 0 0 8 5 oTYeT 1o J1JabopaTopHOH
UIEKTPOHHOTO YIIPABICHUS pabote
11 CepBUCEHI, IPUIOKEHUS U PI3 3 0 0 5 BBICTYIUICHHE C
ousHec-moenu loT-cucrem JTOKJIAI0OM
HToro no Taéanue 18 0 36 53

4.2 Copep:xanue pa3aejoB U TeM JUCHUITUHBI (Moayas) Aiass ODO

Tema 1 Paououacmomnasn uoenmugpuxayus RFID.

Copepxanue TeMbl: O01IME cBeieHUs 0 paauodacToTHOM unentupukaunu RFID, meTku,
CUUTHIBAIOIIME YCTPOIMCTBA, CTaHAAPThI, COBPEMEHHOIH COCTOSIHME W TEPCIIEKTUBBI Pa3BHUTHS,
00jacTu MPUMEHEHHUS. .

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JICKITHSL.

Busl caMoCTOSATENbHON MOJATOTOBKH CTYJJ€HTOB IO TEME: MOATOTOBKA K BBICTYIUIEHHUIO C
JIOKJIAJIOM, TTOJITOTOBKA K MTPOMEKYTOUHOM aTTECTAIHH.

Tema 2 Paspabomxa nopmamueno2o uzmepumenbHo20 npubopa.

Conepxxanne  TeMmbl:  Pa3paboTarh  NPUHIMIIMAIBHYIO  CXeMY  [OPTaTHBHOTO
M3MEpUTENIbHOTO Npudopa u peanusonats ee ¢ ucnosb3oBanueM NI LabVIEW u NI MyRIO.

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIJabopaTtopHas padoTa.

Bunael camMoCTOATENBHON MOATOTOBKM CTYIAEHTOB IO TEME: IOArOTOBKAa OTYETa IO
nabopaTopHOil paboTe, MOArOTOBKA K MPOMEXYTOUHON aTTeCTalllu.

Tema 3 Becnposoonvie cencoprnuvie cemu WSN.

Conepxxanne Tembl: OCHOBHBIE TIOHATHS W IPUHLMIIBI CEHCOPHBIX ceTed. ba3oBas
apXUTEKTYpa, Y3Jbl, CIIOCOOBI Mepelaun JaHHbIX, IPOTOKOJIBI M TEXHOJIOTUH Tepe/laul JaHHbIX B
BCC. TumnoBslie apXUTEKTYphl U TOMOJIOTUH, PEKUMBI pabOTHI, MPOTOKOIIBI MapiipyTuzanuu bCC.
Mob6unbhbsie BCC. Conpsbxkernne BCC ¢ cetsimu oOriero nonbs3oBanus. [Ipo0iaeMsl peanuzauu
BbCC, anextponuranue y310B oT BHemHel cpenbl. BCC u HTepHeT Bemei. .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIEKIIUS.

Bunbel caMocTOATENBHON TOATOTOBKY CTYIEHTOB 110 TEME: NMOATOTOBKA K BBICTYIUIEHHIO C
JTOKJIaJIOM, MTOJITOTOBKA K MMPOMEKYTOYHOM aTTeCTaluu.



Tema 4 Paspabomka 6ecnpo8oOH020 CEHCOPHO20 OAMYUKA.

Conepxanue Tembl: Pa3paboTaTh NpUHIMIHAIBHYIO CXeMy OECIIPOBOIHOTO CEHCOPHOTO
JaTYMKa U peain3oBaTh ee ¢ ucrnoib3oBanueM NI LabVIEW u NI MyRIO.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUN 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JabopaTopHas paboTa.

Bunsl camMocTOSTENbHON MMOATOTOBKH CTYJACHTOB IO TEME: MOJITOTOBKA OTYETa IO
nabopaTtopHoOil paboTe, MOArOTOBKA K IPOMEKYTOUHOM aTTECTAIUH.

Tema 5 Mesicmawunnvie kommynuxayuu M2M.

Coneprxanne Tembl: O0ImMe TPUHIMILI, cTaHaapTuzanus M2M. KoMMyHHKanum Maioro
panuyca aeiicteus NFC. [IpombinieHHbie ceTu a4 peanusaiuu M2M. CoBpeMeHHOE COCTOsSIHUE
Y TIEpCIIEKTHUBBI pUMeHeHuss M2M. .

@opMbl U METOJBI HPOBEACHHS 3aHITUIH MO TeMe, NMpUMEHseMble 00pa3oBaTebHbIC
TEXHOJIOTHH: JIEKIIUS.

Buzbl caMOoCTOSITENIBHON MOATOTOBKH CTYJIEHTOB 10 TEME: MOATOTOBKA K BBICTYIUIEHUIO C
JTOKJIaJIOM, [TOJIFOTOBKA K IIPOMEKYTOYHOM aTTeCTaluu.

Tema 6 Paspabomka pecucmpamopa OaHHbIX.

Copepxanne Tembl: Pa3paboTaTh NPUHIMIHAIBHYIO CXEMY PETUCTpaTopa IaHHBIX WU
peanusoBarts ee ¢ ucnonb3zoBanuem NI LabVIEW u NI MyRIO.

@opMbl 1 METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: TabopaTopHas padora.

Bunel camocTosTenbHON MOATOTOBKH CTYJASHTOB IO TEME: IMOATOTOBKA OTYETa IO
nabopaTopHOi paboTe, MOJr0TOBKA K MPOMEXYTOYHON aTTECTAIUU.

Tema 7 Yenybnennoe uzyuenue cmamoapmos u npomokonos nepeoauu Oanuwvix 8 loT-
cucmemax.

Conepxanne Tembl: Knaccudukanus rexnonoruii nepenaun nanasix B [oT. Yrimybnennoe
uzyuenue ctannaptoB IEEE 802.15.4, ZigBee, Bluetooth. CereBbie mpotokonsi 6LoWPAN,
WirelessHART u ISA100.11a, Z-Wave, LowEnergy, cemeiictBo ctanmapTos I5.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JICKITHSI.

Buabl caMoCTOSITENIBHON MOATOTOBKH CTYJI€HTOB IO TEME: MOATOTOBKA K BBICTYIIEHUIO C
JIOKJIJI0M, TTOATOTOBKA K MPOMEXKYTOYHOM aTTECTAIINH.

Tema 8 Paspabomka 08yXno3uyuoHHO20 pecyisimopa.

Copmepxannie Tembl: Pa3zpaboTaTh MNPUHIUNHAIBHYI) CXEMY JABYXITO3UIIHOHHOTO
perymnstopa u peanu3onath ee ¢ ucnosnb3zoBanueMm NI LabVIEW u NI MyRIO.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIJabopaTtopHas padoTa.

Bunel camocTosTeNnbHON MOATOTOBKH CTYIACHTOB MO TeMe: MOJITOTOBKAa OTYeTa I0
nabopaTopHOi paboTe, MOrOTOBKA K MPOMEXKYTOUHON aTTECTAIUU.

Tema 9 Venybnennoe uzyuenue mexronoauti oopabomka oanHulx 8 loT-cucmemax.

Copepxanne Tembl: [Ipumepsl coOupaeMbIx U 00pabaTeiBaeMbIX JaHHBIX B [oT-cucremax.
Oonpmme gaHHble. OCHOBHBIC XapaKTEPUCTUKH OOJBINMX JIAHHBIX: O0BEM, CKOPOCTH,
Pa3HOPOJAHOCTH, JOCTOBEPHOCTh, IIEHHOCTh. CpeficTBa U MHCTPYMEHTHI CTATUYECKON 00paboTKu
naHHBIX. Cpe/icTBa U MHCTPYMEHTHI IIOTOKOBOW 00pabOTKH JaHHBIX. CpefcTBa U MHCTPYMEHTHI
XpaHEHUsT JIaHHBIX. Pa3HOPOAHOCTP W CeMaHTHKa JaHHBIX. [IpuMeHeHue CpencTB
"ceMaHTHUECKOro BeOa" Ui CO3MaHWsA €OWHOM ceMaHTHdeckoul wmoxenu B loT-cucremax.
[TpuMmeHeHue CpeCTB MAIIMHHOTO O0y4YeHUs 111 00paOOTKHU NaHHBIX. .



@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NpUMEHseMble 00pa30BaTeNbHBIC
TEXHOJIOTUH: JIEKLHA.

Buzbl caMOCTOSTENIBHON MOATOTOBKH CTYJEHTOB I10 TEME: MOATOTOBKA K BBICTYIUICHHIO C
JOKJIa[IOM, ITOATOTOBKA K IPOMEKYTOYHOM aTTeCTal1u.

Tema 10 Pazpabomxa cucmemol 31eKMPOHHO20 YRPABIEHUSL.

Conepxxanure Tembl: Pa3paboTaTh NPUHIUIINAIBHYIO CXEMY CHCTEMBI 3JIEKTPOHHOTO
YIpaBJICHUS U peain3oBarth ee ¢ ucroiab3oBanrem NI LabVIEW u NI MyRIO.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JabopaTopHas paboTa.

Buabl camocTosTenbHONM MOJITOTOBKM CTYAEHTOB IO TEME: MOJrOTOBKAa OTYETa IO
nabopatopHoil paboTe, MOArOTOBKA K IPOMEXKYTOYHOU aTTECTALIUU.

Tema 11 Cepsucwvl, npunosicenus u ouznec-mooenu loT-cucmenm.

Conepxxanure Tembl: [IpUHIUMIBI TPOEKTHUPOBAHUS M CO3JAHUSL I10JH30BATEIHCKUX
npuiokeHud u cepBucoB Ha ocHoBe loT-cuctem. Ilyte ot loT-mpoToTuna 10 3aKOHYEHHOTO
npoaykra (cepuca). O0630p OwW3HEC-MOjeNel, MPUMEHICMBIX i1 KoMMepruanuzamuu [oT-
npoaykToB. OcHOBHBIE TpeHbl B pa3Butuu MHrepHera Bemeil" B Poccuiickoit @enepauun u
MHUpE.

@opMbl U METOJIBI MPOBEICHHS 3aHIATUN MO TeMe, MpPUMEHseMble 00pa3oBaTENbHBIC
TEXHOJIOTHH: JICKITHSI.

Bunel camocTosATebHON MOATOTOBKH CTYICHTOB MO T€ME: MOATOTOBKA K BBICTYIICHUIO C
JIOKJIJI0M, TTOATOTOBKA K MPOMEXYTOYHOM aTTECTAIINH.

5 Meroauyeckne YyKazaHusl sl OOY4YAIOIIMXCH MO M3YYEHHI0 M Peajlu3aluu
AUCHHUILJIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHUI0 [UCUMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

B xone usyuenus nucuuruinibl « IHTepHET Belel Moyib 2» CTYAEHThI MOT'YT IOCEIIaTh
ayJUTOPHBIE 3aHATUSA (JIEKIIUHU, TA00OpaTOPHBIE 3aHATHS, KOHCYIbTAIH ). OCOOEHHOCTh U3yUeHUS
JUCHUITIINHBI «I/IHTepHeT Bemeﬁ MOI[y.]'[I) 2)) COCTOHUT B BBIITIOJIHCHUN KOMIIJICKCA J'Ia60paTOpHBIX
paboT, TIIaBHON 3amadyeil KOTOpOTo SBIAETCS TMOJY4YEHHE HABBIKOB MPOTPAMMHPOBAHUS H
HUCITOJIB30BAHUS COBpeMCHHI)IX MO6I/IJ’[I)HI)IX TCXHOHOFI/Iﬁ JJISL peHIeHI/ISI pa3J'II/I‘-IHI:IX
npodecCHOHANBHBIX 3a7a4 B 00J1aCTH MPOIBMIKEHHS MPEATNPUATHS HA MOOMIIBHOM PBHIHKE.

Ocoboe MecTO B OBJIQAECHHUHM YaCThIO TEM HAHHOMH IUCUMIUIAHBI MOKET OTBOIUTHCS
CaMOCTOSITENbHOM paboTe, MpU 3TOM BO BpeMsl ayAUTOPHBIX 3aHATUN MOTYT OBITH PACCMOTPEHBI
U npopaboTaHbl HanboJee BaXKHbIE U TPYIHBIE BOIPOCHI IO TOW UM MHOM TeMe UCLUIUIMHBI, a
BTOPOCTETIEHHbIE U 0OJiee JIETKHUE BOIIPOCHI, a TaKkKe BOMPOCHI, CIICIUPUIHBIC [T HAPaBICHUS
IIOATrOTOBKH, MOFYT 6I>ITI) I/I3y‘~I€HI)I CTYIleHTaMI/I CaMOCTOSTCIIBHO.

B cooTrBercTBUM ¢ y4ueOHBIM IJIAaHOM HaIpaBJIEHUS TOJATOTOBKH MPOILECC H3yUEHUs
JOUCHUIIJIMHBI MOXKCET Hpe)IYCManI/IBaTB HpOBeJIeHI/Ie .]'IeKIIHfI, na60paTopHHx SaHﬂTHﬁ,
KOHCYJIbTAIMM, a TaKKe CaMOCTOSATENbHYI0 paboTy cTyAeHTOB. (0s3aTenbHBIM SBISETCS
HpOBeHeHI/Ie J'Ia60paTOpHBIX 3aH${TI/II\/'I B CHeIII/IaJ'H/BI/IpOBaHHBIX KOMHLI-OTepHBIX ayzmTopr{x,
OCHAIIIEHHBIX MOJKIIOUYEHHBIMUA K LIEHTPAILHOMY CEpBEPY TEPMHHAIAMU WU MEPCOHATbHBIMU
KOMITBIOTEPAMH.

Huxe nmepedncnens! mpeIHa3HauYeHHBIE AJI1 CAMOCTOSITEILHOTO U3yUeHUs CTYICHTaMU T
BOHpOCBI N3 JICKIITMOHHBIX TEM, KOTOpBIe BO BperI HpOBe)IeHI/ISI ay,HI/ITOpHI)IX 3aHfITHI>i I/ISY'-IaIOTCF[
HEJOCTAaTOYHO WJIM U3YYeHHE KOTOPHIX HOCUT 0030PHBIN XapakTep.



Tema 1. Beeoenue 6 npobremamuxy npOeKMUpo8aHus U pealusayuu KoHyenyuu
Hnmepnema eeweti

Texnonorus [TJIUC. Jlornueckoe MpOSKTHPOBAHUE B 0a3MCaX MUKPOCXEM.

Tema 2. Mobunvuas pobomomexuuxa

MonayasaocTs pu oMo SubVI. [Ipaktuka pabotsl ¢ Manumyasitopom. Pabora ¢ SubVI
JIBUTATEIISIMU.

Tema 3. Cucmema cbopa 0aHHbIX

Craructuueckuil aHaIus.

Tema 4. [Ipomokonvl c6s3u KOHEUHBIX YCMPOUCME

Teopetuueckrue 0CHOBBI OECIIPOBOIHBIX CEHCOPHBIX CETEH.

Tema 5. Unmepuem seweii u 061auHble MexHoI02UU

Tymanusie Beruncienus. [IpenmyiecTBa 1 HeJOCTATKU.

Tema 6. loT-pewenus

HckyccTBeHHBIN MHTEIIEKT M MAIIMHHOE 00Oy4eHuUe.

5.2 OcobeHHocTH oOpraHu3anuu oOO0y4YeHHs JJs JHI ¢ OrPAHHUYEHHBIMH BO3MOKHOCTSIMH
3/10pPOBbSl U HHBAJU0B

[Tpr HEOOXOMMMOCTH OOYJAOIIUMCS U3 YUCIIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbSI 1 HHBAJIMJIOB (110 3asBJICHHIO 00YYAIONIET0Cs) MPEIOCTaBIsIeTCs yueOHas
uH(pOpMAIIUS B JOCTYIHBIX (POpMax ¢ yIeTOM MX WHAUBUIAYAUTbHBIX MICUXO(DH3NISCKIX
0COOEHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTUUEHHBIM HIPUPTOM; B hopme
AJIEKTPOHHOIO  JOKYMEHTAa; UHAUBUAYAJIbHbIE ~ KOHCYJIbTAalMU  C  [PHUBJICYECHUEM
TU(dIOCYpIOTIEPEBOIUNKA; HHANBUAYAIbHBIC 331aHNS, KOHCYIbTAIIMH U JP.

- IS JIII C HAPYILIEHUSIMU CIyXa: B IieyaTHOU (hopMme; B (hopMe 3JIEKTPOHHOTO JJOKYMEHTA;
UHAMBUAYaJIbHbIE KOHCYJNbTALIUU C TPUBJICUEHUEM CYPAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIbTAllMU U JIP.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JBUTATEJILHOTO afmapara: B ne4atHoil oopme; B popme
AJIEKTPOHHOIO JOKYMEHTA; MHINBHUyaJIbHbIE 3a]JaHUs, KOHCYJIBTALlUU U JIp.

6 ®oHj OLEHOYHBIX CPEACTB JJIS NMPOBeIeHUs] TEKYIIero KOHTPOJIsl M MPOMeKYTOYHO
aTTrecTanyy 00y4aroImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

B cootBerctBun ¢ tpeboBanusmu PI'OC BO gns arrecranmu 0oOy4aromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIKEHUN IUIAHUPYEMBIM pe3yibTaTaM OOYYEeHHS 10
JTUCIUTIINHE (MOAYJTI0) CO3/aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUMOBBIE KOHTPOJILHBIC 3a/IaHUS,
METOJMYECKUE MAaTepuasbl, ONPEACISIOUME MPOLEAYPhl OLICHUBAHUSA 3HAHUM, YMEHHH U
HAaBBIKOB, a TAK)KE KPUTEPUH U MTOKA3aTEIH, HEOOXOIUMBIE JIJIsl OIEHKH 3HAHHM, YMEHHM, HABBIKOB
M XapakTepu3ywiuue dTamnbl (HOPMUPOBAHMS KOMIIETEHIIMH B  MPOLECCE OCBOSHUS
o0pa3oBaTeNbHOI MporpamMmsl, npeacrasiieHsl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HHPOPMALMOHHOE 0O0ecnieuyeHue TUCIHUILINHBI (MOLYJIs1)

7.1 Ocnoenas numepamypa

1. JlyOkos, U. C. Pemenue nmpakTu4eckux 3ajad Ha 0a3e TEXHOJIOIMH HHTEPHETA BelleH :
yuebHoe ocobue / Y. C. lyokos, I1. C. Cramesckuii, . H. SlkoBuna. — HoBocubupck : HI'TVY,
2017. — 80 c. — ISBN 978-5-7782-3161-0. — TekcT : ayekTpoHHBIH // JIaHb : 3IEKTPOHHO-
6ubmuoreunas cucrema. — URL: https://e.lanbook.com/book/118206 (nara oOGparieHus:
25.05.2026). — Pexxum mocTyma: i aBTOPU3. MOIb30BaTEEH.



2. OcHOBBI IPOEKTUPOBaHMS ceTel U cucteM «MHTepHeT Bemlei» : yuebnoe nmocodue / T.
B. Ky3bmuHna, C. 1O. benkun, C. b. Tananos, M. 1O. [lIunosa , nox penakiueid T. B. Ky3pMuHoii.
— Yura : 3a0l'Y, 2023. — 127 ¢. — ISBN 978-5-9293-3265-4. — Texkcr : anektponHsbiii // Jlanb
. JJIeKTpoHHO-OMOnmoreunas cucrema. — URL: https://e.lanbook.com/book/438290 (mara
obpaenus: 25.05.2026). — Pexum poctyna: uis aBTOPU3. MOJIH30BATEICH.

7.2  Jlononnumenvnas numepamypa

1. Benoyc, . A. CxeMOTeXHUKA TEIEKOMMYHUKAIIMOHHBIX YCTPOUCTB : yueOHOE mocooue
/ . A. benoyc. — BnaguBoctok : BBI'Y, 2018. — 56 ¢. — ISBN 978-5-9736-0516-2. — Tekcr :
AJIEKTPOHHBIN // Jlanp : ANIEKTPOHHO-OMOIMOTEeYHAS cucTema. — URL:
https://e.lanbook.com/book/161471 (mara obpamenus: 25.05.2026). — Pexum mocryma: s
aBTOPU3. II0JI30BATEIICH.

2. boposckuii, A. C. IIporpammupoBaHue MHKpPOKOHTposuiepa Arduino B
UH(POPMALIMOHHO-YIIPABISIOMUX cUcTeMax : ydebnoe mocobue / A. C. boposckwmii, M. HO.
[petinep. — Openbypr : OI'Y, 2017. — 113 ¢. — ISBN 978-5-7410-1853-8. — Teker :
IICKTPOHHBIH // Jlanp : AIEKTPOHHO-OMOIMOTESIHAS cucTeMma. — URL:
https://e.lanbook.com/book/110615 (mata ob6pamenus: 25.05.2026). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

3. I'mymak, E. B. Benenue B ntepHeT Bemieit : yueOHoe nmocobue / E. B. I'mymak, A. B.
KynpusinoB. — Camapa : Camapckuii yausepcurert, 2023. — 104 c. — ISBN 978-5-7883-2010-
6. — Tekcr: onekrponHsiii / Jlanb : s1nekTpoHHO-OMONMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/406640 (mata obOpamenus: 25.05.2026). — Pexum mocryma: st
ABTOPH3. MOJIb30BATEIICH.

4. 3apamenckux, E. I1. Uurtepuer Bemeit. MccnenoBanus u 00acTh NMPUMEHEHHUS :
monorpadus / E.I1. 3apamenckux, U.E. AprembeB. — Mocksa : UHOPA-M, 2026. — 188 c. —
(Hayunast mbican). — DOI 10.12737/13342. - ISBN 978-5-16-019914-6. - TekcT : 3JeKTPOHHBIHA.
- URL: https://znanium.ru/catalog/product/2209240 (nata obpamenus: 31.05.2026)

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI04as npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodX00UMOCmMU):

1. DnexrponHo-6ubMOTeUHas cuctema "ZNANIUM.COM"

2. DnextpoHHO-OMOMMoTeyHas cucrema "JIAHB"

3. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a naHHbIX - Pexxum
noctyma: http://oaji.net/

4. TIlpesupentckas Oubmuoreka uM. b.H.Enpnmna (6a3a maHHBIX —pa3sTUYHBIX
npodecCHOHANIBHBIX 00acTeil) - Pexxum noctyna: https://www.prlib.ru/

5. HudopmannonHo-crpaBounas cucrema "KoncynbranTt Ilmoc" - Pexum poctyna:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOE oO0ecnevyeHHe IUCHUILIMHBI (MOAYJsl) W IepeYeHb
HH(POPMANMOHHBIX TEXHOJIOIHH, MCIOJb3YEMbIX MPH OCYLIECTBICHHH 00pa30BATEJIbHOIO
npouecca no AMCUMIVInHe (MO1YJII0), BKJIKOYAasi NepevyeHb MPOrpaMMHOro odecrevyeHust

OcHOBHOE 000pYIOBaHUE:

e Jlabopatopuas miargpopma NI ELVIS //+Circuit Design Bundle

e MynbT. MeauiiHbplii KoMIIeKT Ne 2: IIpoekrop Panasonic PT-LX26HE, mortono4unoe
kpemienne Tuarex Corsa, kiemmHbli Moaynb Kramer WX -1N, konnexktop VGA, skpan Lumien
Ecopicture

e [Tepconanpubiii kommbroTep Nel "B-tronix professional 3872\2015"




¢ YyeOubIit mpubop paspadborunka NI myRIO
IIporpammHoe obecnieueHue:

o Microsoft Office Professional Plus 2013 Russian
e Microsoft Windows 7 Ultimate Russian




MUHOBPHAYKHN POCCUHA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET
KA®EJIPA THOOPMAILIMOHHBIX TEXHOJIOI'M U CUCTEM
®oHJ OIICHOYHBIX CPE/ICTB
JUTSL IPOBE/ICHUS TEKYILET0 KOHTPOJIS
Y IPOMEKYTOYHOM aTTECTAIMH 1O AUCIUIUINHE (MOJIYJIIO)
UHTEPHET - BEHIEA MOJIYJIb 2
Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
09.03.02 NudopmanmoHHbIe CUCTEMBI U TEXHOIOTUU. MHpOpMaImOHHBIE CUCTEMBI U

TCXHOJIOIT'NH

I'ox Habopa Ha OITOII
2025

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

09.03.02 «Madpopman
WOHHBIE CHCTEMBI U T
XHOJIOTHI
(B-UC)

ITKB-1 : CriocobeH oCymecTBIsATh
MHTETPALUIO U TECTUPOBaHKUE Pabo
TOCHOCOOHOCTH MPOTPAMMHBIX MO/
yJIel ¥ KOMIIOHEHT IIPOrPaMMHOTO
oOecreyeHus

KT

[IKB-1.1x : OcymecTBusieT cOOPKY IpOTrpaMMH
BIX MOJTyJIEH 1 KOMIOHEHT B IPOTPaMMHBIN ITPO

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIyvae, eCiIM MOoITydYeHHbIE
pe3yibTaTtel OOyYeHHMs [0 JAUCLUIUIMHE OLICHEHbl II0JIOKUTENbHO (IMana3oH KpUTEpHEB
OLICHUBAHUSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS IOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS IIJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHs

Komnetenmnusi [IKB-1 «Crioco0eH oCymecTBISATh MHTETPAIUIO U TECTUPOBAHUE
paboTOCOCOOHOCTH TPOrPAMMHBIX MOJYJIEH 1 KOMIIOHEHT MPOTPAMMHOI0 00ECTICUEHUS»

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUN

Kon u ¢popmynupoBka HHAMKAT
opa JOCTHXEHHSI KOMIETECHIINU

PeSyJ’ILTaTBI 06y‘leHI/I$[ IO JUCHHUITIMHE

ITIKB-1.1x : OcymiecTBisieT c6o
PKY IPOTrpaMMHBIX MOZYJIEH U
KOMIIOHEHT B IIPOIPaMMHBIH I1p
OJIKT

Ko | Tu Kpurepuu onieHUBaHUS pPe3yNbT
Al o aTroB 00yueHHs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
3n Cdopmuposagiieecs: CHCTEMAT
P/ COBPEMEHHBIX TEXHOJIOTHII B 00 | Wyeckoe 3HaHHE COBPEMEHHBIX
1 32 sactu MHTepHeTra Bemei TexHoJIorui B o0actu HTEpH
eTa Bemen
Cdopmuposagiieecs: CHCTEMaT
v npoexkTupoBaTh HenoctHoie [0T | nueckoe ymeHue npoeKTupoBaT
PIT | we ~CHCTEMBI (BKJTIOUAst KOHEYHBIE | b IIEJOCTHBIE IoT-CI/ICTeiMLI (BKI
2 | YCTPOFHCTBA, ceTeBOE COC/IMHEH | FOYast KOHEUHbIE yCTPOHCTBA, ce
o ne, 0OMEH JJTaHHBIMH, 00JIauHbIe | TEBOE COEqMHEHNE, 0OMEH JIaHH
m1aThOpPMBI, aHAIHU3 JaHHBIX ) BIMH, OOJIaUHBIC TATPOPMEIL, a
HaJIU3 JTAHHBIX )
Ha CcopmupoBasieecs: cucremar
P MIPOTPaMMHPOBAHUS U MOJKIIO | WYECKOE BIIAJICHHUE TPOTPAMMHU
3 EH YEeHUsI KOHEYHBIX YCTPOWCTB POBaHHEM U MOJIKIIOYEHUEM KO

HEYHBIX YCTPOHCTB

Ta6J'II/IL[a 3aIOJIHACTCSA B COOTBETCTBUU C pa3aCiiOM 1 PaGoueii IporpaMmbl TUCHUIIIIMHBL

(Moyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6muma 3 — [lepedeHp OIIEHOYHBIX CPEACTB MO TUCIHUILIAHE (MOJTYITIO)

YIIBTaTHl 00y4YeHUS

KoHTponupyemsle miaHupyemMble pe3

Kontponupyemsbie Tembl 1

HUCIUIIIINHBI

HaumeHOBaHHE OIIEHOYHOTO CPEICTBA U TP
encrasienne ero B POC




Texymuit KOHTpOJIB

IIpomexyTouHas at
TecTalus

Ounas popma 0OydeHUS

P/l uanue - COBPEMCHHBIX TC | ] 1. Pasmouacrorras uxe | Jokman, cooOuieHn | 3ader B MHCHMEHHO
XHOJIOTHH B oanacm Unt Hruukarus RFID e it popme
epHeTa Belei
1.5. Mexmarmuunsie koM | Jlokman, coobmenn | 3aveT B MUCHMEHHO
MyHHKanuu M2M e it popme
PJI2 YMeHHE : POCKTHPOBATH Jlokan, cooOienn | 3a4eT B MUCHMEHHO
nenoctHeie loT-cucremsr | 1.2. PaspaboTka mopratus | ¢ it hopme
(BKJII0Yask KOHEUHBIE YCTP | HOrO U3MEPUTEITILHOIO IIp
OiiCTBa, CETEBOE COCNMHE | mGopa JlabopaTopHnas pabo | 3adger B mICEMEHHO
HHUe, 0OMEH JAHHBIMH, 00 Ta 1 popme
JIaYHBIE TUIATPOPMEI, aHa
Jloknan, coobmeny | 3a4eT B MUCbMEHHO
JIU3 JTAHHBIX ) >
1.3. BecripoBoaubie cenco | © it popme
pubie cett WSN JlaGopatopHas pabo | 3auer B mucbMeHHO
Ta it popme
Jloknan, coobmenn | 3a4eT B MMCbMEHHO
1.4. Pa3pabotka OecripoB | ¢ it popme
OJTHOTO CEHCOPHOTO JaTy
HKa Jla6opatopHast pabo | 3aueT B MUCHbMEHHO
Ta i popme
1.7. Yroy6rennoe usyuen Joxman, coobmenn | 3adeT B MUCbMEHHO
Ue CTaHaapToB U npoToko | © it popme
JIOB nepefaun JaHHbIX B L | jra60patopras pao | 3auer B muchMenmo
oT-cucremax. T2 it popme
Jloknan, coobmenn | 3ayeT B MMCbMEHHO
1.9. YriyonenHoe u3y4deH | e it gopme
Ue TeXHOJIOTUH 00paboTK
a maHHEIX B loT-cuctemax | Jlaboparopras pa6o | 3auer B NMCHbMEHHO
Ta it popme
PJI3 Hagpix : mporpammuposa Jloknan, cooOmenn | 3ader B NMCBMEHHO

HUS M HOJK/IIOUEHHs KOHE
YHBIX YCTPOMNCTB

1.6. Pa3zpabotka perucrpa
TOpa JaHHBIX

€

it popme

Jlaboparopnas pado
Ta

3adeT B MUCHbMEHHO
it popme

1.7. YroybneHHOE H3y4eH
Ue CTaH/IapTOB U IPOTOKO
JIOB NepeAauu JaHHbIX B |
oT-cucremax.

Jlokiaz, cooOIIeHH
e

3adeT B MUCHbMEHHO
it popme

JlabopaTopHnas pabo
Ta

3ayeT B MUCHMEHHO
it popme

1.8. Pa3zpaboTka aByxI1o3
UIIMOHHOTO PeTyJsiTopa

Joxman, cooOmeHu
e

3ayeT B MUCHMEHHO
it popme

Jlaboparopnas pabo
Ta

3adeT B MUCHbMEHHO
it popme

1.9. YranyGiieHHOE H3y4eH
He TEXHOJIOTUI 00paboTK
a nanHbIx B loT-cucremax

Jlokmaz, cooOieHn
e

3adeT B MHCHMEHHO
it popme

JlabopatopHast pabo
Ta

3aueT B IUCbMEHHO
it popme

1.10. Pa3zpaboTka cucrem
bl 2JIEKTPOHHOI'0 YIpaBie
HUS

Joxmnazn, cooOmeHu
e

3a4er B MUCEMEHHO
it popme

Jlaboparopnas pado
Ta

3adeT B MUCHMEHHO
it opme




3ayer B MUCbMEHHO
it opme

Joxmam, cooOmeHu
1.11. CepBucsl, npunoxe | ¢

HHUA ¥ 6u3Hec-monenu loT

-CHUCTEM JlabopaTopHnas pabo | 3ader B mICEMEHHO

Ta it opme

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM OJTale OICHUBACTCS 110
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oaymax. MakcumanbHas cyMMa 0ayuioB IO JucHMILIMHE (Momyito) paBHa 100

Oayam.

. O1neHOYHOE CPEeaCTBO

Bup yuebHoii nest —

JlaGoparopHast paboT | 3ader B MUCHMEHHOM
€JILHOCTH Hoxman Hroro

a ¢dopme
Jlexuun 10 10
JlaGopartopHsle 3a 60 60
HSATHS
IIpomexyrouHnas a 20 20
TTECTALUS
CamocrosiTenbHas 10 10
pabota
Utoro 60 20 20 100

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbHOCTU B paMKax
JAUCHUIIIMHBIL, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C TaﬁHHHeﬁ.

Cymma 6ato
s O1ieHKa 110 TPOMEXK
YTOYHOH aTTecTaIu XapakTepuCcTHKa KadyecTBa C(hOPMUPOBAHHOCTH KOMITETEHINT
MO JUCIHILIN "
HE
CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMIUTHHAPHBIX KOMIICTSHIINH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy00KOe 3HaHNe y4eOHOro MaTepraa
o191 10 100 «3a4TeHO» / , YCBOWJI OCHOBHYIO JINTEPATyPy U 3HAKOM C JOIOJHUTEIBHON JIUTEpaTypoid, pekome
«OTJINYHOY HJ/IOBaHHOU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMOIHATE NPAKTUYECKHE 3aJaHusl, P
YCMOTpEHHBIE TPOTrPaMMOH, CBOOOIHO OIIEpHpYeT MPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSMH, IPIMEHSIET UX B CUTYAIHSIX MOBBIIICHHON CIIOKHOCTH.
CTyzeHT IeMOHCTpUpPYeT CHOPMHUPOBAHHOCTS JUCIUTLIMHAPHBIX KOMIIETEHITHN: OCHO
o1 76 110 90 «3a4TeHO» / BHBIC 3HaHUS, YMEHUS! OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAUUTEIbHBIC OIIHOKH, HETOUH
«XOPOLIO» OCTH, 3aTPYAHEHUS TIPH aHATUTHYECKUX OTIepalnsiX, IepeHoce 3HaHUI U yMEHUI Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIHH.
CryzieHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHMI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOTIPHUATHI AOITYCKAIOTCS 3HAUNTENbHbIE OIINOKH, TPOSBIAETCS O
ot 61 o 75 «YIOBJIETBOPUTENb | TCYTCTBUE OT/IEJIbHBIX 3HAHUH, YMEHHM, HABBIKOB 110 HEKOTOPBIM TUCIMITIIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT HUCIIBITHIBACT 3HAUNTENNbHbIC 3aTPYIHEHUS IPH ONIEPUPOBAHH
Y 3HAHMSIMH M YMEHHSIMH IPH X IIEPEHOCE Ha HOBBIE CHTYAIIHH.
«HE 3a4TeHO» /
VY crynenTa He c(OPMHPOBAHEI AUCIUILIMHAPHBIE KOMIIETEHIINH, TIPOSBIISIETCS] HEJOC
ot 41 1o 60 «HEY/IOBJIETBOPUTE % o
TaTOYHOCTh 3HAHUH, YMEHHI, HABBIKOB.
JILHO»
«He 3a4TeHO» /
JlucuuniHapHbIe KOMIIETEHIIMY He copMHUpoBaHsl. [IposBisercs mojaHoe WK Ipak
ot 0 mo 40 «HEYJOBJIETBOPHTE o o
HEHOY THUYECKH MTOJTHOE OTCYTCTBYE 3HAHHH, YMEHUI1, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlepeyeHnb TeM AOKJIAAOB, COOOIEHUI

1. Texuonorus [JIMC. Jloruyeckoe mMpoeKTUPOBaHUE B 0a3Mcax MUKPOCXEM.
2. BecenpoHHKaroye CEHCOPHBIE CETH.
3. Tymannsble Beruucnenus. [IpeumyinecTsa 1 HeTOCTAaTKH.




4. TexHONOIMs NOAKIIOYEHUS K IUM-KOHTpoJuiepy. MEMS natumkwu.

5. Texaudeckoe 3peHue Ha 6aze miargopmer MyRIO.

Kpamxue memoouueckue ykazanus

Joknan mpencraiser co0oil myOnuuHOEe COOOIIEHHe, Mpearoararoliee pa3BepHyToe
U3JI0KEHNE Ha ONpe/eieHHyI0 TeMy. Jlokmam - 3TO BHJ CaMOCTOSTEIbHON pabOThI, KOTOPBIH
croco6cTByeT (POPMUPOBAHUIO Y CTYJCHTOB HAaBBIKOB MCCIIEIOBATEILCKON pabOThI, paciIupsieT
II03HABATEJIbHBIE UHTEPECHI, IPUYUAET KPUTHUECKU MBICIUTh.

[ToaroroBka nokiaaa mpeanoaraeT clieayrolue dTarnbl:

1. Omnpenenenne unenu Aokiaana (MHGOPMUPOBATH, OOBACHUTH, OOCYAMTH YTO-TO
(mpobiiemy, peleHre, CUTyamuo 1 T.11.).

2. [Mox6op asst KoKiIaga HeOOXOJMMOTO MaTepraa U3 JINTEPaTyPHBIX UCTOYHUKOB.

3. CocraBieHue I1aHa JOKJIaaa, pacupeaesieHre coOpaHHOro MaTepraia B He0OX0AUMOM
JIOTUYECKOM NOCIIEA0BaTENbHOCTH.

4. KoMmnozunmonnoe oopmiieHue 10KIa1a B BUIE SJIEKTPOHHOM Mpe3eHTaIlH.

[TocTpoenue nokiaaa BKIOYAET TPU YACTU: BCTYIJIEHUE, OCHOBHYIO YacTh U 3aKJIIOUYCHHUE.

Berymiienne coneput: (pOpMYyIUPOBKY TeMbl JOKIAAa; aKTyalbHOCTh TE€MBbI; aHAIU3
JUTEPATypPHBIX UICTOYHUKOB (PEKOMEH IYETCSI UCII0JIb30BaTh JaHHBIE 32 OCIEAHME 3-5 JIeT).

OcHOBHas YaCTh COCTOUT U3 HECKOJBKUX Pa3JieloB, MOCTEIIEHHO PACKPBIBAIOIINX TEMY.
Ecin HeoOxoaumo, a1 OOOCHOBAaHUS TEMbl MHCIIONIB3YETCS CChUIKA Ha HWCTOYHUKU C
JI0Ka3aTeNbCTBAMHU, B3STHIMU U3 JUTEPATyphl (IIUTHPOBAHUE aBTOPOB, yKazaHue uudp, Gpaxrtos,
omnpezaeneHuit). M3moxkeHne wmarepuana JODKHO OBITh  CBSI3HBIM, ITOCIIEJOBATEIHHBIM,
nokazatenbHbIM.  Croco0 W3IOKEHUs Marepualia JUisi BBICTYIUICHHS JIOJDKEH HOCHTH
KOHCIIEKTUBHBI WJIA TE3UCHBINA XapaKTep.

B 3akmtoueHun moaBoOASTCS UTOTH, (DOPMYIUPYIOTCS TJIaBHBIE BBHIBOJIBI, IO TYEPKUBACTCS
3HaYCHHE PACCMOTPEHHOW MpOOJIEMBI, TPEAJAraloTCsl CaMble Ba)KHBIE NPAKTUYECKHE
PEKOMEH IallUH.

O0bem TekcTa TOKIIaaa JOKeH ObITh PacCUnTaH Ha MPOU3HECEHHE JOKIIaia B TeUCHUE 7-

10 MunyT.
Ilxana oyenku

OrneHka Basmer Onwncanne
CTyI[eHT TIOJIHO paCKphIBACT TEMY JOKJIaAa, BIaACCT TCPMHUHOJIOTUYECKUM aIlrapaToM, JIOTUIH

5 16-20 O U NOCJICA0BATECIIbHO U3JIarac€T MaT€puajl, MOXKET 000CHOBAThH CBOH CYXXICHUS, IPUMEHUTDH 3HA
HHUS HA NIPAKTUKE, NIPUBECTU HeO6XOZ[PIMLIe NPUMEPBI HE TOJIBKO U3 y'-{e6HI/lKa, HO U CaMOCTOATEC
JHHO cHOPMYIIMPOBAHHBIE
CTyIeHT MOJHO PacKpPhIBaET TEMY IOKIaa, TPAMOTHO HCIONB3YeT TEPMUHOJIOTHIECKU anmmap

4 11-15 aT, JJOTUYHO U IMOCJICA0BATCIIBHO U3JIaracT MaTe€pual, MOXKET 000CHOBATH CBOM CY>XICHUA, IIPUB

€CTH HE0OXOJMMBbIE IPUMEPHI HE TOJIBKO U3 Y4eOHHKa, HO ¥ CAMOCTOSITENHHO C(HOPMYITUPOBAHH
bI€, HO JIONYCKAEeT OJIHY-BE HETOUHOCTH B OTBETE

CTyzieHT pacKpbIBaeT TeMy JIOKJIaza, oOHapy)KMBaeT 3HAHHE M TIOHUMaHHE OCHOBHBIX ITOJIOXKEH
Wil JaHHOU TEMBI, HO U3JIaraeT MaTepUal HelOJIHO U JA0IyCKAeT HETOYHOCTH B ONPEISIICHUH 110
3 6-10 HATHA WK HOPMYIHPOBKE BEIBOJOB; HE YMEET TOCTATOYHO TIYOOKO U TOKa3aTeIbHO 00OCHOBA
Th CBOU CYX/ICHUSI U IPUBECTH CBOH IIPHMEPHI, U3JIAraeT MaTepHal HeMoCIe[0BaTeIbHO, HEI0C
TaTOYHO CBOOOHO BIIAJ€eT MOHOJIOTUYECKOH PEUbIo

CTyIeHT HerTy0OKO pacKphIBaeT TeMY, OOHAPYKUBACT HE3HAHKE OOJIBIICH YaCTH COOTBETCTBY

IOIIIET0 BONPOCa, IOMYCKaeT OMINOKY B ()OPMYJIMPOBKE ONpeeIeHHI U BBIBOIOB, HCKAXKAIOIINE
UX CMBICI, OECITOPSIIOYHO M HEYBEPEHHO M3JIaraeT MaTepHal, He YMeeT JIaBaTh apryMEHTHpPOBa

HHBIE OTBETBHI, JIOMYCKAET CePhE3HbIE OMMOKH B COJIEPIKAHNH OTBETA.

5.2 Bonpochl Kk 3a4eTy (MUCbMeHHAasA (opma)

Pa3nuiia Mexy MUKpOIpoLeccopaMu, MUKPOKOHTPOJIJIEpaMU U MUKPOKOMITBIOTEPaMH.
Onucanune mukponpoueccopos MyRIO.

Onucanmne MukpokomnbioTepoB Raspberry Pi.

Ponsb cereBbix noakmtouenuii B "MutepHere Bemeit".

[TpoBoaHbIE 11 OECIIPOBOAHBIE KAHAJIBI CBSI3H.

ITporoxosnsl IPv4 u IPv6.

[TpuHUIMIIBI TOAKIIOYEHHS YCTPOMCTB B CETh U CIOCOOBI epeaayu HHPOpMaIUH.

NoabkowhE



10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.
23.

CeteBble TOMOJIOTUH, MPUMEHSIEMbIE JJIs1 TTOJIKJIFOYEHHS] KOHEYHBIX YCTPOMCTB B CETh.
becnipoBoansie cetn Wi-Fi. Texnonoruu ZigBee u ee 0cOOEHHOCTH.

Texnonorust Bluetooth Low Energy u ee ocobeHHOCTH.

Texnonoruss LPWAN u ee 0coOeHHOCTH.

[Tpumepsl cobupaeMbix 1 0OpadaTeiBaeMbIX JaHHBIX B [oT-cucremax.

bonwmmue Jlannsie (Big Data). OcHoBHBIE XapakTepucTuku bonbmmx J[aHHBIX.
CpencTBa v MHCTPYMEHTHI CTATUYECKOW 00paOOTKH TAHHBIX.

CpencTBa v HHCTPYMEHTHI IOTOKOBOM 00pabOTKU JaHHBIX.

CpencTBa 1 MHCTPYMEHTBI XPAHEHUS IAHHBIX.

Pa3HopoaHOCTh U CeMaHTHKA TAHHBIX.

[Tpumenenue cpencts Cemantuueckoro Beba nis co3nanus equHON CEeMaHTUUECKOM
monenu B loT-cucremax.

[Tpumenenue cpeacts Mamunaoro O0yuenust it 00pabOTKH JaHHBIX.

[TpuHLIMIIBI TPOEKTUPOBAHUS U CO3/IaHUS MOJIH30BATEIbCKUX MPUIIOKEHUN U CEPBUCOB
Ha ocHOBe loT-cucrem.

[Tyt oT loT-mpoToTHna 70 3aKOHYEHHOTO MPOYKTa (CEPBHCA).

00630p 6uzHEC-MOEeNeH, NPUMEHAEMBIX 11 KomMepuuanu3auuu loT-nponykTos.
OcHoBHbIe TpeH bl B pazButun "MHTepHeTa Bemeit" B Poccuiickoit @enepaunn u Mupe.

Kpamxue memoouueckue ykazanus
3auer mpoBoaUTCS B mMHCbMEHHOH Qopme. OOydaromemycs 3amaercss 2 CiaydailHbIX

BOIpPOCA U3 CIHCKAa BONPOCOB. OOydaromuiicss 10JKEH MUCbMEHHO OTBETUTh Ha BOINPOCH! B
tedyeHue 60 MuHyT. Bo Bpems mpoBeneHus 3adera HCIOJIb30BAHMUE JIMTEPATYpbl U JIPYIHX
MH(POPMALIMOHHBIX PECYPCOB HE JJOITYCKAETCS.

IlIxana oyenku

Ne Bamst Omnucanue

4 16-20 CTyJeHT NOJIHOCTBIO OTBETHJI Ha 3aJIaHHbIEC BOIIPOCHI

3 11-15 CTyJeHT CMOT NOYTH MTOJHOCTBIO OTBETUTH HA 33JaHHBIC BOIPOCHI

2 6-10 CTyIeHT JaJl HeTIOJIHBIA OTBET HAa BONPOCKL, HO CMOT NEPEAaTh OCHOBHYIO CYTh BOIIPOCA
1 0-5 CTyIeHT He CMOT Wi ()parMEeHTapHO OTBETHII HA 3a1aHHBIC BOIIPOCHI

5.3 Ilpumep 3agaHuil Ha 1a0opaTOPHYIO padoTy

Tema 1. Pa3zpaboTka HOPTaTUBHOTO U3MEPUTEIILHOTO IPUOOpAa.
CryneHraM HeoOXOAMMO BBINOJIHUTH CIEAYyIOIIee pabodee 3aJaHHe C UCIOJIb30BaHUEM

nporpammupyemoit miargpopmsl NI MyRIO noj ynpasnenueM rpagpudeckoit cpesl pa3padoTKu

LabVIEW:
1. BoiOpats u 060cHOBaTH BEIOOP MOPTATUBHOTO U3MEPUTEIHHOTO MTpHOOpA.
2. TlogoOpatk 35IeMeHTHI TSl pa3paboTKH MOPTATHBHOTO U3MEPUTEIIBHOTO TIprbopa B
COOTBETCTBUH C BEIOPAHHBIM THIIOM, MOJAKIOUYNTE UX K NI MyRIO.
3. PaszpabotaTh cxeMy CUCTEMBI U pean30BaTh e¢.
4. CobpaTbh BUPTYaJIbHBIH HHCTPYMEHT, KOTOPBIH OyJeT 0ToOpakaTh COCTOSHUE CUCTEMBI.
5. TloaroToBUTH OTUET O MpOAETAHHON padoTe.

Tewma 2. Pa3zpaboTka 6eCripoBOTHOTO CEHCOPHOTO JAaTYHKa
CryneHTaM HEOOXOAMMO BBITIONHUTH CJEAYyIOIIee padouee 3aJaHue C UCHOIb30BAHUEM

nporpammupyemoit miargopmsl NI MyRIO nop ynpasienuem rpagudeckoii cpeabl pa3paboTKu

LabVIEW:
1. BriOpars 1 060CHOBATH BEIOOP OECIIPOBOIHOTO CEHCOPHOTO JIaTUUKA.
2. TlopoOpath 3IeMEeHTHI TSl pa3paboTKH OSCIPOBOIHOTO CEHCOPHOTO JIATYMKA B
COOTBETCTBUH C BEIOPAHHBIM THIIOM, MOJAKIIOUNTH UX K NI MyRIO.
3. Pa3paboTath cxeMy CUCTEMBI U peain30BaTh e€.
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CoOpatb BUPTyaJIbHBIN HHCTPYMEHT, KOTOPBIN Oy/eT 0TOOpaxaTb COCTOSIHUE CUCTEMBI.
[ToAroTOBUTH OTYET O MPOCIIAHHON padoTe.

Tewma 3. Pa3zpaboTka peructparopa JaHHBIX
CrynenraMm He0OXOAMMO BBINOJIHUTH CIEAyIOIIee pabodee 3alaHUe C UCIOIb30BaHUEM

nporpammupyemont iargopmel NI MyRIO o ynpaenennem rpadudeckoit cpeasl pa3paboTKu

LabVIEW:
1. BriOpath U 000CHOBAThH BBIOOP PETUCTPATOpPA JAHHBIX.
2. TlogoGpath 3eMeHTHI il pa3paboTKU PETUCTPaTOpa JaHHBIX B COOTBETCTBUU C
BbIOpaHHBIM TUIIOM, OJAKIIOUUTH UX K NI MyRIO.
3. PazpabotaTh cxemy CUCTEMBI U peaan3oBaTh e€.
4. CoOpaTh BUPTYaIbHBIH HHCTPYMEHT, KOTOPBI OyeT 0ToOpakaTh COCTOSIHUE CUCTEMBI.
5. TloaroroBuTth OTYET O MPOJEIAHHON paboTe.

Tema 4. Pa3zpaboTka 1BYXIIO3ULIHOHHOTO PETYIATOpa
CrynentaM HEOOXOAMMO BBIIOJHUTH Cieayrollee padouee 3aJaHue C UCHOJIb30BAHUEM

nporpammupyemont iarpopmsl NI MyRIO noz ynpaBnenueM rpadudeckoit cpesl pa3padoTKu

LabVIEW:
1. BroiOpats 1 000CHOBaThH BBIOOP ABYXIO3UIIMOHHOTO PETYISTOpA.
2. TlogoOpath 3eMEeHTHI TSl pa3paboTKH JBYXITO3UIIMOHHOTO PEryJIsITOPa B COOTBETCTBHH
C BBIOPaHHBIM THUIIOM, MOAKIIOYUTH UX K NI MyRIO.
3. Pa3pabotath cxeMy CUCTEMBI U pealin30BaTh €.
4. CoOpaTb BUPTYaJIbHBIM HHCTPYMEHT, KOTOPBIM Oy/1eT 0TOOpakaTh COCTOSTHUE CUCTEMBI.
5. IloaroToBuTh OTUET O MpOAETAHHON padoTe.

Tema 5. Pa3zpaboTka cucTeMbl 3JIEKTPOHHOTO YIIPABIICHUS
CryneHtaM HeoOXOAMMO BBINOJIHUTH CIEyIOllee pabodee 3alaHUe C UCIOJIb30BaHUEM

nporpammupyemoit miargopmsl NI MyRIO nop ynpaienuem rpaguueckoid cpeabl pa3paboTKu

LabVIEW:
1. BriOpare 1 060CHOBATH BHIOOP CUCTEMBI AJIEKTPOHHOTO YIIPABICHHS.
2. TlonoOpatk 31E€MEHTHI 11 pa3pabOTKH CUCTEMBbI 3JIEKTPOHHOT'O YIIPaBIICHUS B
COOTBETCTBUU C BBIOPAHHBIM TUIIOM, MOAKIIOUNTE UX K NI MyRIO.
3. Pa3paboTarh cxeMy CUCTEMBI U peajln3oBaTh €.
4. CoOpaTh BUPTYyaJIbHbII HHCTPYMEHT, KOTOPBIN OYJIET 0TOOpa)kaTh COCTOSTHUE CUCTEMBI.

[ToaroToBUTH OTYET O MPOACIIAHHON padoTe.
Kpamkue memoouuecxue ykazanus
Ha Bemonnenune oaHoi nabopaTopHOil paOOTHl OTBOAUTCA HE Oosee 3 JBYXYacOBBIX

3aHaTuil. [locne BbIMONHEHUS Kax0i JabopaTopHON padOThI CTYIEHT JOJDKEH NpEACTaBUThH
OTYET O €€ BBINOJIHEHNH, a TaK)Ke, [0 YKa3aHUSAM IpenojaBaTesis, BHIIOJHUTh JOMOJIHUTENbHbBIE
3aJaHusl 110 TeMe JabopaTOpHOIl paboThI.

LIxana oyenku

No

Bamnsr Omnmcanne

5

CTyJIeHT IeMOHCTPUPYET YMEHHS HAa HTOTOBOM YPOBHE: YMEET CBOOOHO BBIMOIHSITH 1a60paTo
49-60 PHOTO 3aJjaHusl, IPEAYCMOTPEHHBIE IPOrPaMMOii, CBOOOHO ONepUpyeT NPHOOPETCHHBIMU YMEH
HSIMH, IPAMEHSIET HX B CHTYAIMSX MTOBBIIICHHON CIIO)HOCTH.

CTyﬂeHT JACMOHCTPUPYET YMEHUA HAa CPEIHEM YPOBHE: OCBOUJI OCHOBHBIEC YMEHUA, HO JOITyCKa
37-48 IOTCA HC3HAYUTCIIbHBIC OHII/IGKI/I, HETOYHOCTH, 3aTPYAHCHUA I[P aHAJTIMTHYICCKUX ONepaluix, 1€
PEHOCE yMeHI/Iﬁ Ha HOBbLIC, HCCTAHAAPTHBIC CUTYAIIUU.

CTyzeHT IeMOHCTPHUPYET YMEHHS M HaBBIKM Ha 6a30BOM ypOBHE: B X0/ KOHTPOJIFHEIX MEPOIIP
VSITUH IONTYCKAIOTCS 3HAUUTEIbHbIE ONIMOKH, IPOSIBIISIETCS] OTCYTCTBHE OTAEIbHBIX YMEHHMH, Ha

24-36




BBIKOB TI0 JUCIMILUTMHAPHOI KOMIETEHIUH, UCTIBITHIBAIOTCS 3HAYUTEIbHBIE 3aTPYAHEHUS TIPH O
MEpUPOBAHUY YMEHHSMH U IIPU UX MEPEeHOCEe HAa HOBBIE CUTYAIHN.

11-23

CTyzieHT IEMOHCTPUPYET YMEHHUS M HaBBIKM Ha YPOBHE HIKE 0a30BOT0: MPOSBISAETCS HEAOCTAT
OYHOCTb YMEHHH 1 HABBIKOB.

0-10

CTyﬂeHTOM TIPOSIBJIACTCS IOJIHOC MJIN NPAKTUYCCKU IMOJHOC OTCYTCTBUEC yMeHI/Iﬁ 1 HABBIKOB.




	rpd119_0.pdf
	rpd119_2.pdf

