MHUHHUCTEPCTBO HAYKH U BLICHIET'O OBPA3OBAHUSI POCCUMCKOM ®ENEPAIINA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
NHpoKOMMYHHKAUMOHHBIE CUCTEMbI HHTE/IEKTYAJIbHbIX 31aHUH

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hanpasnenne mnoaroroBku / crenuanbHOcTh: 11.04.02 MH(okOMMyHUKAUMOHHbIE TEXHOJIOTHM U
CHCTEeMbI CBSI3H

HanpasnenHocts (npoduns) / cnenuanuzanus: UHGpoKoMMyHUKAIIMOHHBIE CHCTeMbI 0€CIIPOBOHOIO
IIHMPOKOIIOJOCHOI0 10CTyIIAa

dopma oOyueHUs: OUHASA

®QakynereT: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: TOP, Kadenpa TejiekoMMyHUKAIUI ¥ OCHOB PAIHOTEXHUKHU

Kypc: 2

Cemectp: 3

Y4eOusiii mnan Habopa 2018 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 22 22 4acoB
3 JlaGopaTopHbie pabOThI 20 20 JacoB
4 Bcero aynuTopHbIX 3aHATUI 60 60 4acoB
5 CamocTosiTenbHas paboTa 84 84 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 3 cemecTp

Tomck
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotoko Ne 8 oT « 16 » 5 2019 r
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cnieruanbHOCTH) 11.04.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 30.10.2014 roma, paccMoTpeHa u ojoOpeHa Ha 3acemanuu kadenpsl TOP «  »

20 roma, mpotokois Ne

PazpaboTuuk:

[Ipodeccop, oKTOp TEXHUIECKHX
Hayk kad. TOP A. B. IlyroBkun

3aBenyromuii odecrieunBaroen kag.
TOP C. U. boromoiioB

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

TOP C. U. boromosos
OKCIEPTHI:

JlonieHT Kadenpsbl TeIeKOMMYHHKa-
Ui 1 ocHOB paguotexHuku (TOP) K. IO. ITonosa

JlonieHT Kadenpsbl TeIeKOMMYHHKA-
Ui 1 ocHOB paguotrexHuku (TOP) C. U. boromornos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Ilenpro mpenogaBaHus JUCIUIUTMHBI SIBJISICTCS MPOCKTUPOBAHHE WH(POKOMMYHHKAIIMOHHBIX CH-
CTEM MOHUTOPHUHTA YHEProoOeceYeHUs OTACIbHBIX TOMEIEHUIN 1 31aHUH B IIEJIOM.

1.2. 3agaun IMCHMIIINHBI

— 3ajayaMu U3yYeHUs TUCIHUIUTMHBI « TH)OKOMMYHHUKAIIMOHHBIC CUCTEMBI WHTEIIEKTYaTbHBIX
3IaHUI» SIBISICTCS. MAaTEeMAaTUYECKOE MOJICIIMPOBAHUE TPOIIECCOB YHEPTOCHAOKEHHUS 3/IaHUKM U TIOMeIIe-
HUU; pa3paboTKa arOPUTMOB M CTPYKTYPHBIX CXeM MH(POKOMMYHUKAIIMOHHBIX CUCTEM; U3YY€HHE OCHOB-
HBIX XapaKTePUCTHUK PA3IMYHBIX CUTHAJIOB CBSI3W M OCOOCHHOCTEH MX TEpeaayn M0 KaHajaM M TPaKTaM;
M3yUeHHE TPHUHIUIIOB U OCOOCHHOCTEH TOCTPOCHHS AHAJIOTOBBIX M IM(PPOBBIX CUCTEM TIepeaayw;
o0beMHEHNE U 00pabOTKa CUTHAJIOB; BBIOOP M aHAJU3 DJIEMEHTHOHN 0a3bl; pacyeT OCHOBHBIX XapaKTePH -
CTHUK U DKCIIEPUMEHTAIbHBIE HCCIIEOBAHUS HHPOKOMMYHUKAITMOHHON CHCTEMEI.

2. MecTto mucuuniuebl B ctpykrype OIIOII
Huctumnnuna «MH)OKOMMYHUKAIIMOHHBIE CHCTEMbl MHTEIUIeKTyalbHbIX 3nanHui» (b1.B.J1B.2.3)
OTHOCUTCS K 070Ky | (BapraTuBHas 4acTh).
[TpenmecTByOMMUMU JUCHUIUIMHAME, (OPMUPYIOLUIMMH HavyajdbHbIE 3HAHU, sBIsAIOTCS: CHCTEMBI
U CeTH mepenayn naHHbX, CucteMsl paguonocTyna, Teopust u TexHuka nepenaun naHdopmarmn, Teopus
HOCTPOEHUSI MH()OKOMMYHHUKAIIMOHHBIX CETel U cucteM, Teopust MOCTPOEHUS CUCTEM TEXHOJIOTMYECKOM
cBsi3u, Lndposas 00paboTKa CUTHATIOB CHCTEM CBSI3H.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Ipotiecc n3yueHust TUCIUILIMHEI HAMpaBlieH HAa (GOPMHUPOBAHUE CIACAYIOMNUX KOMITETCHIIHA:

— OIIK-4 cnocoOHOCTBIO peanu30BbIBaTh HOBBIE MPUHIUIBI MOCTPOCHUS MH()POKOMMYHHUKAIH -
OHHBIX CHCTEM M CETeH pa3IMYHBIX TUIOB NEpeaayun, pacipenencHus, o0padoTku U XpaHeHus: nHpopma-
LHn;

—  OIIK-5 TOTOBHOCTBIO YYUTHIBATh MPU MPOBEICHUH HCCIEI0BAHUHN, MPOSKTUPOBAHUH, OPTaHU-
3l TEXHOJOTUYECKUX IMPOIECCOB M JKCIUTyaTallud WH()OKOMMYHHMKAITMOHHBIX CHCTEM, CETeH u
YCTPOICTB MHUPOBOM OTBIT B BOIPOCAX TEXHUYECKOTO PETYTUPOBAHUS, METPOJIOTHUECKOTr0 00eCTIeYeHUs U
0e30MaCHOCTH KU3HEACATEIHLHOCTH;

— IIK-8 ToTOBHOCTBIO UCTIOTIH30BaTh COBPEMEHHBIE JOCTHKCHHS HAYKH U TIEPEOBbIe HH(POKOM-
MYHHKAIIHOHHBIE TEXHOJIOTHH, METOJIbI MPOBEICHUSI TEOPETUUECKUX U IKCIIEPHUMEHTAIBHBIX HCCIIEI0BA-
HUH B HaydyHO-UccienoBareiabckux padorax B oomactu UKTuCC;

B pesynbrare u3ydeHus: IUCIUIUITMHBI 00YYarOIIUNCS JOKEH:

— 3HATh OOIIWE TPUHIUILI TTOCTPOCHHS aBTOMATH3MPOBAHHBIX WH()OKOMMYHHUKAIIMOHHBIX CH-
CTEM; OCHOBHBIE XapaKTePUCTUKN HH(POPMAIIMOHHBIX TaTYUKOB U MIEPBUYHBIX CUTHAJIOB CBS3H, OCHOBHBIE
XapaKTEPUCTUKH UHTEPPEHCOB, TPOTOKOIOB 0OMEHA, KAHAJIOB M TPAKTOB, IPUHITUIIBI IOCTPOCHUS CUCTEM
coopa u xpanenus uapopmaruu (OIIK-5); - mpUHIUTIBI TOCTPOEHUS YCTPOUCTB 00pabOTKU MH(pOpMAITUU
(OIIK-4).

— ymeTb (OpMyITHUPOBATh OCHOBHBIC TEXHUYECKUE TPEOOBaHMS K MHPOKOMMYHHUKAIIMOHHBIM CE-
M U cuctemam (OIIK-5); - mpoBoAUTh TEXHUKO-3KOHOMHYECKOE 00OCHOBAaHHE MPOEKTHBIX PacueTOB C
WCITOJIb30BAaHUEM COBPEMEHHBIX 101X010B U MeTo0B (OI1K-4).

— BJAJeTh COCTaBJICHHEM aHATHUTHYECKUX 0030pOB B 007acTU MH()OKOMMYHHUKAIIMOHHBIX TEX-
HOJIOTHM, BKJIIOYash HOPMATHBHBIE aKThl PAa3HBIX YPOBHEW M TATEHTHBIC MCCIEIOBAHHS, BBICTYNATh C
noxnagamu (OIIK-5); - TexHuKON MPOBEACHUS SKCIEPUMEHTOB, cocTaBiieHneM oTueToB (I1K-8).

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCLUUIUINHBI cocTaBiseT 5.0 3aUeTHBIX €IMHMILIbI U IIPECTaBIeHa B Ta0OIu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
3 cemecTp
AynuTopHble 3aHATUSA (BCETO) 60 60
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Jlexknnn 18 18
[IpakTHueckue 3aHATU 22 22
JlaGopatopHble pabOThI 20 20
CamocrositenbHas paboTa (Bcero) 84 84
OdopMieHrE OTYETOB IO JTAOOPATOPHBIM padboTam 16 16
[TpopaboTka JICKIIMOHHOTO MaTepHraia 34 34
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 34 34
Bcero (6e3 sx3amena) 144 144
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTb, 4 180 180
3aueTHble EquHuIb 5.0 5.0
5. Coaep:xanue TUCUMILIIHHBI
5.1. Pa3nesbl AMCHMILIMHBI M BUABI 3aHATHI
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.
Tabmuia 5.1 — Pa3aensl AUCIMIIIMHBI U BUABI 3aHATUN
Bcero
yacoB | PopMupyeMbl
[Ipak. | Jlab. Cam. PMUPY
HasBanus pa3nenoB IuCHUTLITUHBI Jlek., u (Ge3 e
3aH., 4 | pab.,u | pab., q
9K3aMe | KOMIETEHIIUU
Ha)
3 cemecTp
1 Beenenue 1 0 0 1 OIIK-5
2 CucteMsbl TEIUIOCHA0XKEHUS U AIEKTPO- 3 0 10 13 |OIIK-5
CHAOXKEHUSA 31aHUI U TIOMEIICHUI
3 MareMaTtu4eckoe MOJCIUPOBAHUE TTPH- 2 4 0 18 24 | OIIK-4, OIIK-
KJIQ/IHBIX MTPOLIECCOB YPHEPTOCHAOKEHHUSI 5
WHTEJUICKTYaJIbHbIX 3/1aHUN
4 OnucaHue CTPOCHHS aBTOMaTU3UPOBAH- 4 4 8 16 32 | OIIK-4, OIIK-
HbIX cucteM. [locTpoenue popmanbHOi 5
Mozienu cuctemsbl. THpopMalonHeie xa-
PaKTEpUCTUKHN aBTOMATU3WPOBAHHOM CH-
CTeMbl MOHUTOPUHTA U yNIPABJICHUS SHEP-
rOCHa0OXXEHUEM
5 TexHOJIOrUM «MHTEPHET BELIEH» B CU- 4 4 0 16 24 OIIK-5, TIK-8
CTEME WHTEJUICKTYaIbHOTO 3AaHus. AJIro-
PUTMBI U CTPYKTYPHBIE CXEMBI.
6 DJeMEeHTHI U yCTPONCTBAa aBTOMATH3H- 3 4 12 12 31 | OIIK-4, OIIK-
POBAaHHBIX CUCTEM MOHUTOPHHTA U 5, IIK-8
YIpaBJICHUS
7 PacyeT OCHOBHBIX XapaKTEPUCTHUK UH- 0 6 0 12 18 | OIIK-5, TIK-8
(hOKOMMYHUKAIIMOHHOW CHUCTEMBI
8 3akmoueHue 1 0 0 0 1 OIIK-5
Hroro 3a cemectp 18 22 20 84 144
Hroro 18 22 20 84 144
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBaHHsA PASIEIOB Copneprxanue pas3znenoB qucuumuinHel (mo | Tpynoemkocts, | @opmupyemblie
JEKIHSIM) q KOMITETEHIIUU
3 cemectp
1 Beenenue [lenwu, 3amaun U cTpykTypa Kypca. Kpatkuit 1 OIIK-5
0030p UCTOPUHU Pa3BUTHS CPEJICTB HHPOKOM-
MYHHKaIIMOHHBIX cucTeM. OCHOBHBIE Opra-
HBI 110 pa3paboTKe MEKTYHAPOTHBIX U HaAIU-
OHAJIbHBIX CTaH/IapPTOB U IUPEKTUBHBIX J10-
KyMEHTOB B 00;1aCTH MHPOKOMMYHHUKAIIMOH-
HBIX CHCTEM.
Hroro 1
2 Cuctemsl CTpyKTypa CHCTEMBI TETJIOCHAOKEHUS U 3 OIIK-5
TEIIOCHAOXKEHUSI U a5eKTpocHabxkeHus. BepTukanbHble cucTe-
ANIEKTPOCHAOKEHUS MBI oTOIUIeHH. OCHOBHBIE TIOHATHUS U OIIpe-
3JaHUN U TIOMEUIEHNUH | IeIeHUs TeIUI0(U3UKN U TeIUIOTEXHUKH.
[Iponeccer Temnonepenayn. OCHOBHBIE TIO-
HATHS B 00JIaCTH TEIUIOCHAOKEHUSI 31aHUH U
OT/EJIbHBIX TOMELEHUI. DHEproayuT B CU-
cTeMax TeruiocHaOxeHus. [TokBapTHpHBII
y4eT TEIUIOBOM U 2JIEKTPUUYECKON SJHEPIUH.
TennocueTynky U MEKTPOCUETUUKH. YTIpaB-
JICHHE TIPOLIeCCaMU SHEPTOCOEPEIKEHHS.
Hroro 3
3 MaTteMaTH4eCcKoe MeTtoasr MmoaenupoBanusi. Meto 0a- 2 OIIK-4, OIIK-5
MOJIETMPOBaHKE JAHCHBIX UG EepeHINATBHBIX YPaBHEHHUH.
MIPUKIIATHBIX VYpaBHEeHHE 1Sl OTOMUTENBHOTO MPUOOpA.
IIPOLIECCOB Matemarnueckasi MOAENIb CUCTEMBI TETLIIO-
SHEProCHAOKEHUS cHaOxeHwus. [Ipyrue uCTOYHUKH TETI0BOM
HHTEIIEKTYalbHBIX sHepruu. Pacyer TEmIoBbIX MapaMeTpoB Mo-
3TaHUN MEIICHHUS.
Hroro
4 Onucanue crpoenus | OnucaHue CTPOCHHUS aBTOMaTU3UPOBAHHBIX 4 OIIK-4, OIIK-5
aBTOMAaTH3MPOBAHHBIX | cucTeM. [locTpoenue hopmansHON MOAETH
cucreM. [loctpoenne | cuctembl. MH(pOpMalMOHHbBIE XapaKTEPUCTU-
¢dopmanbHON Moen | Ku curHainoB. CnekTpanbHbIi moaxod. OmeH-
CUCTEMBI. Ka IOTPEIIHOCTEN U3MEPEHUS TEILIOBOU
Nupopmanmonnsie sHepruu. Pabora cucTeMbl B pexuMe yIpaB-
XapaKTEPUCTUKH JICHHUSL.
aBTOMATH3MPOBAHHOM |17 o 4
CHUCTEMbI MOHUTOPHUHTA
Y YIIpaBJICHUS
9HEpProcHadKeHHEM
5 Texnosoruu Omnpenenenre U HOpMAaTUBHAs 0a3a TEXHOJO- 4 OIIK-5, T1IK-8
«MHTEpHET BELEH» B |TMU UHTEpHET Bewed. OCHOBHBIE ITPUKIA-
cucrTeme Hble nponecchl. Cpeacta uzmepenus. Cpej-
UHTEIJUIEKTYaJIbHOTO CTBa IepeAayy JaHHBIX. AJITOPUTMBI U
3aHUs. AJITOPUTMBI U | CTPYKTYPHBIE CXEMbI IIPUMEHUTENIBHO K UH-
5

CornacoeaHa Ha noptane N2 47683




CTPYKTYpPHBIE CXEMBbI. | TEJIJIEKTYaJIbHBIM 3[aHUSAM. AJITOPUTMBI U
CTPYKTYpPHBIE CXEMbI aBTOMAaTU3UPOBAHHOM
CHCTEMBI yueTa TeIUIOBOM 3HEpPruu. Aro-
PUTMBI U CTPYKTYpPHBIE CXeMbI IU(POBBIX
JIEKTPOCUYETUYHUKOB.
Hroro 4
6 DneMeHTHI U Tepmonarunku. MukpokoHTposuiepsl. Tep- OIIK-5, IIK-8
YCTPOKCTBA MOPETYJIATOPHI. TeroBbie y31bl U IPUOOPHI
aBTOMaTHU3UpPOBaHHBIX |ydera. Pagromonemsl. [IpoBoiHbIE KaHABI
CUCTEM MOHHUTOpPHHTA U | cBsi3U. L{udpoBbie a51eKTpoCcCUeTINKH.
yIpaBICHUS Vrtoro 3
8 3akitoueHue [TepcnekTuBBI pa3BUTHSI HHHOKOMMYHHUKA- 1 OIIK-5
IIMOHHBIX CUCTEM MHTEJUIEKTYyaJIbHBIX 3/1a-
HU.
Hroro 1
Hroro 3a cemectp 18

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecreynBaeMbIMHU (IOCTEYIOIMMHA) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCJIEAYIOIMMHI) TUCIMIUTMHAME MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

No pa3nenoB qaHHOM TUCHMIUIAHEL, IJ1 KOTOPBIX HEOOXOIUMO

JIOB CUCTEM CBA3HU

HayuMeHOBaHME TUCLUILIMH n3ydeHre 00eCTIeYnBaOINX U 00€CIIeUnBACMbIX JUCIUTUINH
1 2 3 4 5 6 7 8
[IpenmecTByroNMe AUCIUTUIAHBI
1 CucreMsl U ceTH nepeaadn . .
JTAHHBIX
2 CucteMbl paguoaocTyna + +
3 Teopus ¥ TeXHUKA Mepelaun N
nH(popMauu
4 Teopust nocTpoeHUsI HHHOKOM- N
MYHHUKAIUOHHBIX CETEH U CHCTEM
5 Teopust TOCTPOECHUS CUCTEM n
TEXHOJIOIMUYECKOH CBS3H
6 LHudposast 0OpaboTKa CUTHA- n

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, GOPMHUPYEMBIX MPH U3YyYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHIOB 3aHATHN

MPEICTAaBICHO B Tabmuiie 5.4.

Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TAU
KommeTen Bunsl 3anaThii
®opMbI KOHTPOJIS
1A Jlek. [Tpak. 3aH. JIab. pao. Cam. pa0.
OIIK-4 + + + + KonTponbhas pabota, OT-
4eT 1o JabopaTopHOM pado-
Te, Tect
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OIIK-5 + + + + KonTpomasnas padora, OT-
4eT 10 JJabopaTopHOit pabo-
Te, TecT

ITK-8 + + + + KonrtposnpHnas pabora, Ot-
4eT 1o JabopaTopHOM pado-
Te, Tect

6. UnTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

Tpynoemkocts, | @opMupyemblie
Ha3zBanus paznenos HaunmenoBanwue 1ab0opaTtopHBIX padboT Py ’ PMHPY
q KOMIIETEHIIH
3 cemecTp
4 Onucanue ctpoenust |MccnenoBanue cuctemsl cBszu ¢ AIM 4 OIIK-4, OIIK-
ABTOMATHSHPOBAHHDIX | po0 e noBanme cructemst casizn ¢ UKM 3
cucreM. IToctpoenue
dopmanbroii mogenn | ATOro
CUCTEMBI.
Nudbopmanmonnsie
XapaKTePUCTUKU
aBTOMATHU3UPOBAHHOU
CHCTEMBI MOHUTOPHHTA
U YIIpaBIICHUS
SHEPTroCHA0KEHUEM
6 DneMeHTHI U [Topte! BBoga/BeiBoaa (General-purpose 4 OIIK-5, IIK-8
YCTpOWCTBA input/output, GPIO
ABTOMATHSHPOBAHHBIX | pro 6 30Banme TanMepa
CUCTEM MOHHUTOPHHTA
¥ yIIPaBJICHHS YHHMBepcallbHBIN pUeMOoIiepeJaTIuK
(USART)
Uroro 12

Hroro 3a cemectp 20

8. IIpakTHYeckHe 3aHATHA (CEMUHAPDI)
HanmMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuia 8.1 — HaumeHoBaHMe MPaKTUYECKUX 3aHATHHA (CEMHUHAPOB)

HaumenoBaHue npakTHYECKUX 3aHATUN TpynoemkocTh, | DopMUpYEMBIE
Ha3zBanus paszesnos P pyn ’ pMUDY

(cemuHapoOB) q KOMITCTCHITH
3 cemecTp
3 Maremaruueckoe VYpoBHHM 1iepelaun B CUCTEMAX HIEKTPOCBS3U 2 OIIK-5
MOJICTMPOBAHHC Onucanue CTpOECHUSI CUCTEMBI
MIPUKIIATHBIX
MPOIIECCOB Hroro
SHEPTOCHAOKEHUS
UHTEJUIEKTYalbHbIX
31aHUN
4 Onucanue crpoenust |Iloctpoenue hopmaibHON MOJETN CUCTEMBI 2 OIIK-4, OIIK-
ABTOMAaTU3UPOBAHHBIX JIEKOMITO3HITAS CHCTEMBI P 5
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cuctem. [loctpoenune | Htoro 4
(hopManbHOI MOJETH
CUCTEMBI.
NHupopmanmonnsie
XapaKTEePUCTUKU
ABTOMATU3MPOBAHHOMN
CUCTEMbl MOHUTOPHUHTA
U YIIpaBJICHUS

9HEpProcHadKeHHEM

5 TexHonoruun ITpoTokosnel 0OMEHa B CETAX NEpeadu JAaH- 2 OIIK-5, IIK-8
«UHTEpHET Beule» B | HbIX

UHTEJIEKTYaJIbHOTO

3/1aHus. AJITOPUTMBI U Hroro
CTPYKTYPHBIC CXCMBI.

6 DJIeMeHTHI U AJlpecanys B CETAX Nepeaadn TaHHbIX 2 OIIK-4, OIIK-

yCTpoucTEa AHanu3 ceTH nepeaayu JaHHBIX MaciTadba >
BTOMATH3UPOBAHHBIX

aBTOMaTU3HPOBA ropoja

CHUCTEM MOHUTOPHHIA

U yIPABJICHUS Hroro 4

7 PacueT OCHOBHBIX IToBTOpenue s3b1ka Cu 3 OIIK-5, IIK-8

XapaKTCepuCTHK SPI unrepdeiic 3

MH(POKOMMYHHUKALMOH

HOI CHCTEMBI Hroro 6

Hroro 3a cemectp 22

9. CamocrosiTesibHasi padora
Bunst camocTosiTenbHOI paboOTHI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETEHIIUN MTPEICTABICHEI B
Tabimiie 9.1.
Ta6muia 9.1 — Bugbl caMoCTOsITEIbHOM paboThl, TPYAOEMKOCTh B (HOpMUpPYEMbIe KOMIIETEHIHH

Bunasl camocrositensHor | Tpynoemkocts, | DopMupyembie
Hassanus pasnenos g PR ’ PMHDPY @OpMBI KOHTPOJIA
paboThI q KOMIETEHIIUU
3 cemecTp
2 Cuctembl ITpopaboTKa JEeKIIUOHHO- 10 OIIK-5 KontponpHas pabo-
TEIUIOCHAOXKEHUS U | TO MaTepualia Ta, Tect
3HeKT}:100Ha6>KeHH51 Wroro 10
3aHUH U
[IOMEILEHHI
3 Maremaruyeckoe |IloaroroBka k nmpakruue- 10 OIIK-4, OIIK-5 | KonTponbHas pabo-
MOJICTTUPOBAHUE CKHUM 3aHSTHSM, CEMHUHA- Ta, TecT
TIPUKIIATHBIX pam
T B
ponecco 5 [IpopaboTka JIEeKITMOHHO- 8
SHEPTOCHAOKEHHUA | 1 ) aroniraa
WHTEJUICKTYaIbHBIX
3IaHuiH Hroro 18
4 Onucanue [ToaroroBka Kk mpaxkTHye- 4 OIIK-4, OIIK-5 | OtyeT mo nabopa-
CTPOEHHUS CKUM 3aHSTUSIM, CEMHUHA- TOpHOM paborte,
aBTOMAaTU3UPOBAHH | paMm Tect
BIX CUCTEM.
0 cucte [TpopaboTka JTeKIHOHHO- 4
TPOCHU
OCTpOCHHE ro Marepuana
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dhopmanbHOI OdopmiteHre 0TYETOB TIO 8
MOJICJIA CUCTEMBI. | 1a00paTOPHBIM paboTam
Nudopmanmonnsie Vroro 16
XapaKTEepPUCTUKH
aBTOMaTHU3UPOBAHHO
1 CHCTEMBI
MOHHUTOPUHTA U
yIpaBICHUS
9HEProcHaA0KEHUEM
5 Texnosoruu [ToaroroBka k nmpakTuye- 10 OIIK-5, [IK-8 | KontponbHas pado-
«MHTEpHET BelIeil» |CKUM 3aHATUSAM, CEMUHA- ta, Tect
B CUCTEME pam
I/IHTGJ'IJ'IGII;TyaJ'IBHOFO [TpopaboTka neKInOHHO- 6
HUS. AJIITOPATMBI
3Aa /Irop ro Marepuana
U CTPYKTYpPHBIE
CXEMBEL. Hroro 16
6 DneMeHTHI U IToaroroska K nmpaxkTuye- 2 OIIK-4, OIIK- |Otuer no na6opa-
YCTPOKCTBA CKHUM 3aHATHUSM, CEMHUHA- 5, [IK-8 TOpHOI paborte,
ABTOMATHU3HPOBAHH | paM Tect
BIX CUCTEM
cuere [TpopaboTka JEKIIMOHHO- 2
MOHHUTOPHHTA U ro Matepuana
yIpaBIeHUS
OdopmieHne 0T4ETOB IO 8
nabopaTopHBIM paboTam
Hroro 12
7 Pacuet ocHOBHBIX |lloaroroBka k mpaktuye- 8 OIIK-5, IIK-8 | KonTponpHas pado-
XapaKTEPUCTUK CKUM 3aHSATHUSIM, CEMUHA- Ta, Tect
MH(OKOMMYHHKAIM | pam
OHHOM CHCTCMBI ITpopaboTKa JEeKIUOHHO- 4
ro Marepuaia
Hroro 12
8 3akitoueHue [TpopaboTka JIEKITMOHHO- OIIK-5 Tect
ro Marepuaia
Hroro 0
Hroro 3a cemectp 84
ITonroroBka u cnava sk- 36 DK3ameH
3aMeHa
Hroro 120
10. KypcoBoii npoekT / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0uXcsl

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

ACATCIIbHOCTHU

DneMeHTHl y4eOHOU

MakcuMabLHBIN
6amn Ha 1-y10 KT ¢
Hayajia ceMecTpa

MaxkcuMalILHBIN
0ar 3a mepuo
Mexay KT u 2KT

MaxkcumalnbHBIN
0aJut 3a mepuos
Mexny 2KT u Ha
KOHEI] ceMecTpa

Bcero 3a
ceMecTp

3 cemecTp
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KonTpoasnas padota 8 8 4 20
Otuet no nabopaTopHOii 10 10 10 30
pabote

Tect 7 7 6 20
Hroro makcumym 3a nepu- 25 25 20 70
on

DK3aMeH 30
Hapacraromum utorom 25 50 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIITMOHHYIO M MEAKTYHAPOTHYIO OLEHKY

[lepecyer cymmbl OaIoB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OIEHKY NpEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuua 11.3 — [Iepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammon F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANINOHHOE O00ecTieyeHrue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa
1.  OcHOBBI MOCTpOeHNU MH(OKOMMYHHMKAIIMOHHBIX CHCTEM U ceTel, yueOHoe mocobue / A. B.
[TyroBkun Tomck : Db Kontent, 2014. - 156 c. (nanuuue B 6ubimorexke TYCYP - 159 7k3.)
2. Teopusi cucteM U CUCTEMHBIH aHanmu3, yueObHoe mocodbue / A. M. Kopuxkos, C. H. IlaBnos
Tomck : ToMCK. roc. YH-T CUCTEM YIpaBlIeHUs U paanolieKTpoHuku, 2007. — 343 c. (Haiinuue B 6ub6IHO-
Teke TYCVYP - 35 93k3.)

12.2. lonosiHuTEIbHAS JIUTEpaTypa
1. Cern nmepenaun qaHHBIX [ DIEKTPOHHBINA pecypc]: YaeOnoe mocodue / A. B. ITyroskus - 2015.
138 ¢. — Pexxum noctyna: https://edu.tusur.ru/publications/5895 (mara o6pamenus: 21.06.2019).
2. ABTOMaru3anys MOHUTOPHHTA W YIPABICHUS TEIJIOCHAOKCHUEM 3/IaHUH M MMOMEUICHUH, MO-
Horpadus / A. B. Ilyroskun, H. 1. Mycnumosa, C. B. KynpexkoB Tomck ; ToMmck. roc. yH-T cucteMm
yIIpaBJICHUS U PaTuoeKTpoHuKH, 2013. — 291 c. (Hanuuue B Oubmmoteke TYCVYP - 10 7k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Jlaboparophslif npaktukyM "TenekommyHukaunonusie cuctemsl". Paznen 1. U3yuenue ocHo-
BOIOJIAraolMX NPUHLIMIOB U YCTpoCTB 3eKTpoHHOM TMOII [DnexTponHsblil pecypc]: PykoBoacTBo k
naboparopHeiM  paboram / B. M. BuaokypoB - 2007. 61 c¢. — Pexum pocrtyna:
https://edu.tusur.ru/publications/1268 (mara oopamenus: 21.06.2019).

2. Teopusi cucTeM M CHCTEMHBIM aHAIN3 [DNEKTPOHHBINA pecypc|: Meronuyeckue yka3zaHus 1O
BBINOJIHCHUIO MPAKTUYECKUX pabOT M OpraHu3alMy CaMOCTOATENIbHOW padoThl Ui acnupaHToB / A. M.
Kopuxos, M. I1I. Cunna - 2018. 59 c. — Pexum noctyma: https://edu.tusur.ru/publications/7508 (mara 06-
pamenusi: 21.06.2019).

3. Meroauueckoe nocobue no nporpaMMupoBanuio MUKpokoHTpouiepoB AO «ITKK Munanap»
[DnexTpoHHBI pecypc]: YuebHo-metoauueckoe nocodbue / A. B. [TyroBkun, 1. A. Kyan, H. K. AxmeTos,
A. B. boituenko - 2016. 70 ¢. — Pexxum moctyna: https://edu.tusur.ru/publications/6550 (mara obparie-
Hus: 21.06.2019).

4. Meromuyeckoe MOcoOMe MO MPOrPaMMHPOBAHUIO MHKPOKOHTPOJUIEPOB [DJIEKTPOHHBIN pe-
cypc]: Yuebno-metoanueckoe nocodue / A. B. Ilyroskun, P. B. I'ybapesa, E. C. Copokuna, A. B. boii-
4yeHko, A. M. Myxkames - 2015. 45 ¢c. — Pexxum nocrtyna: https://edu.tusur.ru/publications/5896 (nara 06-
pamenusi: 21.06.2019).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI] € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOM paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIIOTCS B (OopMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 37I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JIJ1s1 JIM1 ¢ HAPYIIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. TIpodeccuonaibHbIe 0a3bl JAHHBIX U MH(GOPMALIMOHHBIE CTIPABOYHBIE CHCTEMbI
1. eLIBRARY.RU

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHUTLIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOE o0ecneyeHue ISl JIEKIIMOHHbIX 3aHATHH
Jlyist mpoBeieHus 3aHATUH JICKIITMOHHOTO TUIIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJIBTALIUH, T€-
KYILIETO0 KOHTPOJIS ¥ MPOMEXYTOYHOW aTTeCTAllMU UCIIONIb3YeTCsl yueOHasi ayTuTOpHs ¢ KOJTUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIeUnBAIOIINE TEMATHUCCKUE HJI-
JTIOCTPALMHU TI0 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U NPOrPaMMHOe odecriedeHne Il NPAKTHYEeCKUX 3aHATHI
Jla6oparopus I'TIO CKb «Casi3b-TM»
ydeOHast ayuTOpHs AJI MPOBEACHUS 3aHATHI JTaOOpAaTOPHOTO THITA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 313 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- YyeOHas ycTaHOBKA (5 ChEMHBIX OJIOKOB);
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- YyeOHas ycTaHoBKa (4 mT.);
- Ocmwmorpad C1-73;
- Ocuumnorpag C1-96;
- Ocmmnorpag OCVY-10A (3 mt.);
- I'eneparop 1'3-53 (2 wit.);
- Yacrotomep U3-33;
- BoastmeTp B3-38;
- 5 pabounx crannuii Ha 6a3e mporeccopoB Core 2 Duo;
- OTnaiouHbIi KOMITIEKT g MUKpokoHTpoiuiepa « MUJIAH/IP 1986BE92VY» (4 mt.);
- CTOWKH C TEIIEKOMMYHHUKaIMOHHBIM oOopynoBanueM "MUK-1" (paguopeneitnas cranus MU-
KPAH) ¢ BO3MOXHOCTBIO IPOBOJIHOM U OECTIPOBOTHOM TIEpeauu, ¢ CUCTEMON MUTAHUS ¥ BEHTUIISIIHH;
- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmMHoe obecrnieueHue:
— Google Chrome
— Mathworks Matlab
Microsoft Windows (Imagine)
PTC Mathcadl13, 14

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

Jla6opatopust I'TIO CKb «CBsi3b-TM»

yueOHas ayuTopus IS IPOBEACHUS 3aHATHI TaO0OpaTOpHOTO TUTIA

634034, Tomckas obnacts, . Tomck, Bepmauna ynuna, a. 47, 313 ayn.

Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- YueOHas ycraHoBKa (5 ChbEMHBIX OJIOKOB);

- YyeOHas ycTaHoBKa (4 mT.);

- Ocmwmorpad C1-73;

- Ocuumnorpag C1-96;

- Ocmmnorpag OCVY-10A (3 mT.);

- I'eneparop 1'3-53 (2 wit.);

- Yacrotomep U3-33;

- BoastmeTp B3-38;

- 5 pabounx crannuii Ha 6a3e mporeccopoB Core 2 Duo;

- OTnaiouHbIi KOMITIEKT g MUKpokoHTpoiuiepa « MUJIAH/IP 1986BE92VY» (4 mt.);

- CTOWKH C TEIIEKOMMYHHUKaIMOHHBIM oOopynoBanueM "MUK-1" (paguopeneitnas cranus MU-
KPAH) ¢ BO3MOXHOCTBIO IPOBOJIHOM U OECTIPOBOTHOM TIEpeauu, ¢ CUCTEMON MUTAHUS ¥ BEHTUIISIIHH;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— Google Chrome

— Mathworks Matlab

— Microsoft Windows (Imagine)

— PTC Mathcadl3, 14

13.1.4. MarepuajbHO-TEXHMYECKOE U MIPOrPaMMHOe odecreyeHue JIs CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:
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- yueOHasi MmeOerb;

- komnetoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoIaBaHus 11 00yJaronIXcs
C MHBAJIMIHOCTBIO, MOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylIeHUEM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOILY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaH B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIOJB3YIOTCS OIIEHOYHbBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1. OOBsiICHUTE COOTHOIIIEHUE MTOHATHH «ONTHUMHU3ALUSI» U «agantanus»? COOTHOIIEHUE MTOHSITUIH
«ONTUMU3ALU» U «aJanTalusy B TEOPUN YIIPABIECHUS COCTOUT B CIEAYIOLIEM: ...

1) 3TH MOHSATHS SBJIAIOTCA CHHOHUMAaMHU.

2) IOHATHE KONTHUMHU3ALU ABJSIETCS Oosiee OOIIUM 110 CPAaBHEHHUIO C TIOHATHEM «aJarTarus.

3) moHATHE «aJanTanush SBIsAETCs 00Jiee OOINM 10 CPABHEHUIO C TIOHATUEM «OTITHMHU3AIIHS.

4) moHATUA «ajanTaluus» U «ONTHUMH3ALM» COOTHOCSTCS TaKKE KaK MOHATHUS «ILEJIb» U «Cpen-
CTBOY.

2. NnTennexryanpuble cuctemsl ynpasieHus (MCY) . [Ipunnunuansaoe ommune MCY ot npyrux
tunoB CAY COCTOUT B CIEAYIOUIEM: ....

1) UCY o06magatoT HCKyCCTBEHHBIM UHTEIIEKTOM

2) UCY o0mnanaroT CBOWCTBOM «HUHTEIIEKTYaIbHOCTH B MAJIOM»

3) UCY o6nanaroT CBOWCTBOM «MHTEIUIEKTYaTbHOCTH B OOJIBIIOMY

4) BuemHaAa cpena ansa UCY sBisieTcss HE TOIBKO HUCTOYHUKOM BO3MYIIEHUH, HO M UCTOYHUKOM
UHpOpMaIUIH

3. TerioBast MOIIHOCTH OT/AaBasi OTONUTENLHBIM IPUOOPOM MPONOPIIHOHATIBHA!

1) cpenneit TemnepaType NOBEPXHOCTH OTOMUTEIBHOTO MPHOOpa;

2) TemnepaType BO3yXa B IOMEIIEHUH;

3) pa3HOCTH TeMIIepaTyp OTOMMUTEIBLHOTO MPUOOpa U BO3IyXa
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4) He 3aBUCUT OT TEMIIEPATYD;
4. JlnuHa BONHBI 3 cM., OTHOcUTENbHas nosoca yactor 10%. Monymsauus CAM 64. Haiitu npo-
MycKHYIO criocoOHocTh [IPPJI
1) 4 I'Gut/cex.
2) 6 I'bur/cek.
3) 8 I'6ut/cek.
4) 10 I'burt/cek.
5. Jlanbl nuHelinbie Koapl: 1-RZ omnonomnspusiii, 2 — MUIIN. 3 —OuumnyabCHBIN aOCOTIOTHBIN, 4
— OMUMITYTTECHBIA OTHOCUTENbHBIN. CHTHAT ¢ KAKHM KOJIOM HE COJCPKHUT TAKTOBOM YaCTOTHI?
11
2)2
3)3
4)4
6. HazoBuTe OCHOBHOE TOCTOMHCTBO TEXHOJOTMM KOMMYTAIIMM MAKETOB B CETAX IEpe/adyd JaH-
HBIX.
1) Manas 3ayiepkKa CUTHAIIA;
2) cTaOUILHOCTH COCTMHCHHS;
3) BBICOKasi TOMEXOYCTOMYMBOCTH;
4) BbICOKasI 3arpy3Ka KaHaJIOB.
7. Kakoe cBoiictBo IP- ampecoB oOecreynBacT BO3MOXKHOCTHh OpPraHHU3allMM TJIOOATBHBIX CeTel
nepeauu TaHHBIX.
1) nepapXu4HOCTB;
2) YHUKaQJIBHOCTB;
3) nudposoii popmar;
4) MOCTOSTHHBIN pa3mep ajapeca.
8. B MmHorokananbnbeix cucteMax nepemaun (CIT) ¢ vactotHeiM pazaenennem kanainoB (UPK) cur-
HAJTBl BCEX KaHAJIOB MEPENAI0TCS:
1) omHOBpEMEHHO B OJTHOM TMOJIOCE YacTOT;
2) noouepéNHO B OJHOM MOJIOCE YaCTOT;
3) moouepénHO B pa3HbIX JUAara30Hax 4yacToT;
4) OJHOBPEMEHHO B Pa3HbIX JHMANA30HAX YaCTOT;
9. DTanoHHAast MOJIENTh B3aUMOJICHCTBUS OTKPBITBIX CUCTEM COACPKUT 7 ypoBHen. Kakue QpyHKimm
ATAJIOHHOW MOJIENIH BHITIONHSIIOTCS Ha KAHAJTLHOM yPOBHE:!
1) opranuzanus v MpoBeeHNE CUTHAIOB MEX/1y MPUKIIAAHBIMU MPOIIECCaMH;
2) ympaBJeHHE COeTMHEHUEM, YIIPABICHUE ONTMOKAMH, CETEBOW CEPBUC;
3) MapuipyTu3auus, agpecalnusi, yCTaHOBIEHUE U OCBOOOXKIeHHE BbI30BOB. CerMEeHTUPOBAaHUE U
00beIMHEHUE OJIOKOB JAHHBIX;
4) ycTaHOBIIEHHE U TOATBEPXKICHUE COCAMHEHUN. YTpaBlieHue omuOKkaMu (IpoBepKa YETHOCTHU
WA KOHTPOIILHBIX CYMM);
10 Henoctatku cucteMm ¢ UPK
1) BbICOKast CTOMMOCTb;
2) Gosbie TabapUTHI;
3) HU3Kas IOMEXOYCTONYMBOCTb;
4) HU3Kask CKOPOCTh MepeIaun;
11. OcnoBnslie cBolicTBO BPK
1) pa3neneHue CUTHANIOB M0 YacTOTE;
2) pa3zeneHue CUTHAJIOB 110 BPEMEHY;
3) pa3zaeiieHre CUTHAJIOB 10 KOY;
4) pa3neneHue CUTHAJIOB 110 YPOBHIO;
12. ITpu KM npoucxoaur:
1) AByXypOBHEBBIN CUTHAJ IPEBPALIAETCS B MHOTOYPOBHEBBII;
2) MHOTOYPOBHEBBIN;
3) npeBpamaercs B JByXypOBHEBBII;
4) 4ncno ypoBHEH HE MEHSIETCS,
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13. Kakas onepanusi HeoOxoquma Al Iepeiaudl 1o paJnoKaHamy:

1) cymmupoBanue;

2) NepEeMHO)KEHHUE;

3) Momynsus;

4) KOAMpPOBAHUE;

14. OcHoBHO¥ 1TUGPOBOI KaHAT UMEET CIIEAYIOIINE OCHOBHBIC XapaKTEPUCTUKH:

1) ckopocTb nepeaaun uHGopmauu § KOuT/c;

2) cKOpoCTh nepeaaun nHpopmanuu 16 K6uT/c;

3) ckopocTb nepeaaun uHGopmaruu 32 KOUT/c;

4) ckopocTh nepenaun napopmaruu 64 KOuT/C;

15. HocrouncrBamu LICII cunxponHnoii mudposoit nepapxuu SDH sBisitorcs:

1) mpocToTa 00BEAMHEHUS U Pa3beIUHECHUS IIU(PPOBBIX TTOTOKOB;

2) HU3Kas U30UpPaTeNbHOCTS;

3) mpocToTa BBOJIa KOMIIOHEHTHBIX CUTHAJIOB;

4) Ka4YeCTBEHHOE YIIPABJIECHUE CI0KHBIMU CETSIMU;

16. UHCTpYMEHT, C TOMOIIBIO KOTOPOTO MPOU3BOAUTCS HEMOCPEACTBEHHAS 3alIUCh TPOTPAMMHOTO
KOJIa B MUKPOKOHTPOJUIEP, Ha3bIBACTCS:

1) koMOuIsITOD;

2) IpOrpaMMHBIN CUMYJISTOP;

3) mporpammarop;

4) penakrop;

17. Kakoro tuna s3p1x Cu:

1) xoMIIUIMPYEMOTo TUIIA;

2) UHTEPIPETUPYEMOTO THUTIA;

3) KOMIMIMPYEMO-UHTEPIPETUPYEMOTO THIIA;

4) UHTEPTIPETUPYEMOT O-KOMIIMIINPYEMOTO TUTIA;

18. Muxkpormpoieccopsl, B KOTOPbIX HayaJlo U KOHEI| BBINOJIHEHHUS ONEpAlMi 3aJar0TCsl yCTPOu-
CTBOM YTIPaBJICHHUS:

1) yHuBepcanbHbIE MUKPOIIPOLIECCOPHI;

2) uudpoBbIe MUKPOTIPOIIECCOPHI;

3) aCMHXPOHHBIE MUKPOIIPOLIECCOPBI;

4) CHHXpOHHBIE MUKPOIIPOLIECCOPHI.

19. Ilepenaromas nuuus UART:

1) RX;

2) TX;

3) CLK;

4) CS;

20. OgHOBpEMEHHAs ABYCTOPOHHSS Mepeaada nHhopMarmm

1) nymiiekcHasi CBs3b;

2) MONMYyyTUIEKCHAs CBSA3b;

3) ogHOYACTOTHASI CUMIUIEKCHAS! CBA3b;

4) nByX4acTOTHAasi CUMILJIEKCHAs CBSI3b.

21. SAnpo mukpokoHTposuiepa Munanap 1986BE92Y:

1) ARM Cortex-MO;

2) ARM Cortex-M3;

3) ARM Cortex-M1;

4) ARM Cortex-M4;

22. IluHamuyeckas maMsTh ¢ MPOU3BOJIBHBIM JOCTYIIOM:

1) PROM;

2) EPROM;

3) SRAM;

4) DRAM.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
1. CucteMsl TEIIOCHAOKEHHS U HJICKTPOCHAOKEHHSI 3IaHUH U TIOMELICHUN
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2. MareMaTnueckoe MOJCIUPOBAHUE TEIUIOBOIO PEXXUMA MTOMELIEHUS

3. MaremaTrdeckasi MOjiesib OTOITUTEIHLHOTO MprUOopa

4. Onucanue CTPOCHUS] aBTOMAaTU3UPOBAHHBIX CUCTEM

5. I[ocTtpoenue GhopmanbHON MOJIETH CUCTEMBI

6. apopmManMoHHbIe XapaKTEePUCTUKNA aBTOMATU3UPOBAHHON CHCTEMbl MOHHTOPUHTA U YIIpaBJIC-
HUS TeTTOCHAOXKEeHUS

7. NHpOopMallMOHHBIE XapaKTEePUCTUKHA aBTOMATU3UPOBAHHOMN CHCTEMBI yueTa MOTpedasieMoi Ter-
JIOBOM SHEPrUun

8. MudopmannoHHbIe XapaKTEePUCTUKN aBTOMATU3UPOBAHHON CHCTEMbI MOHHTOPUHTA U YIIPaBJIC-
HUS AJIEKTPOCHAOKEHUS

9. TexHOJIOrMY UHTEPHET BEILEH B CUCTEME UHTEIJUIEKTYaJIbHOTO 3aHus

10. Anroputm y4eTa moTpedisieMoi TEIIOBOW YHEPTUN

11. AnropuT™ ydera moTpedsieMoi 31eKTPHUeCKON SHEPTUU

12. CTpyKTypHasi cxeMa aBTOMAaTU3UPOBAHHOW CHCTEMBI yU€Ta TEIIOBOM SHEPT UM

13. CtpykTypHas cxema Hu(POBOTO MEKTPOCYSTUNKA

14. CtpykTypHasi cxeMa ydeTa moTpeodsseMoi JIeKTPOIHEPTUH

15. TemneparypHble AaTYNKU

16. TermoBbIe Y3761 M IPUOOPHI yueTa

17. CtpykTypa MUKpOKOHTpOJLIEpa

18. BxoaHble, BBIXOJHBIE TOPTHl MUKPOKOHTPOJIIIEPA

19. UnTepoeiic SPI

20. UnTtepdeiic UART

21. Unrepdoeiic 12S

22. IlIINM B MUKPOKOHTpOJLIEpax

23. CranaapTuzaius TeJICKOMMYHUKALMOHHBIX ceTeil u cucteM. CeMuypoBHEBAst MOJIENb B3aHMO-
JIEMCTBUSI OTKPBITBIX CUCTEM

24. TeneKOMMYHHUKAIIMOHHbIE CUTHAJIbL. XapaKTEPUCTUKH KaHAJIOB CBSI3U JUIsl MIEpe/laui CUTHAJIOB

25. CtpykTypHas cxema okoneuHo# ctanmuu LCII.

26. Ilpunnune! cunxponusanuu B LICIT

27. KoMMyTaIus akeToB B CUCTEMaX Nepeaadn

28. JInHNUY CBSI3U Ha CUMMETPHYHBIX KaOemnsx

29. BOJIOKOHHO-ONTUYECKUE JINHUM CBSI3U

30. Aapecarus, [P, MAC

31. JlokanpHbIe BEIYMCIUTENbHBIE CETH Ha Xabax

32. JlokanbHbI€ BBIUMCIUTENbHBIE CETU HA KOMMYTATOPaX.

33. Mapuipytu3zanus B CETSIX Nepeaadn JaHHbIX.

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
CucTeMbl TeIIOCHA0KEHUS U JIEKTPOCHA0KEHUS 3/1aHUI U TOMEILeHUH
MaremaTrueckoe MOJAETUPOBAaHUE IMPUKIAJHBIX IPOLECCOB SHEProcHAOKEHUS HHTEIIEKTYyallb-
HBIX 3JaHUHU
TexHONIOruM «MHTEPHET BEUIE» B CUCTEME UHTEIUIEKTYaIbHOTO 3[jaHHsl. AJITOPUTMBI U CTPYKTYp-
HBIE CXEMBI.
Pacuer 0CHOBHBIX XapaKT€pPUCTUK UH()OKOMMYHHUKAITMOHHON CHCTEMBI

14.1.4. Tembl 1a060paTOpHBIX padoT
Uccnenosanue cucremsl cBsizu ¢ AUM
UccnenoBanue cuctemsl cBsizu ¢ UKM
[Toptet BBoma/BeiBosa (General-purpose input/output, GPIO
Ucnonw3oBanue Taitmepa
Yuusepcanbhblil npuemornepenatauk (USART)

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIUI0B
I[JISI JiI) ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 30POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHDb KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOThI

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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