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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
Ilenpt0 OCBOEHUS IUCHUIUIUHBI «ATIMapaTHBIE CPEICTBA TEICKOMMYHUKAITMOHHBIX CHCTEM)
SIBIIIETCSL IPUOOPETEHUE CTYICHTAMHU 3HAHUH TI0 OCHOBAM MTOCTPOCHHUS, TPUHIUIIAM () YHKITMOHHPOBAHWS,
Pa3HOBHJIHOCTAX, CIIOCO0Ax peaim3aluy, 00JIACTIX NPUMEHECHHS, HaIlpaBJICHUU pPa3BUTHSA U, Kak
CJIEJICTBHE, BOBMOXXHOCTEH HCIIOIb30BAHMS HA MPAKTUKE allapaTHbIX CPEACTB TEIEKOMMYHUKAITMOHHBIX
CUCTEM.

1.2. 3agaun AUCHUNIMHBI

—  MByuuts snemeHTHYI0 6a3y BeruucnuTensHoi TexHuku (BT);

— W3yuuTh NOpUHLMIBI TOCTPOCHUS U (PYHKIMOHUPOBAHUS KOMOMHALIMOHHBIX CXEM H
1M(POBBIX ABTOMATOB;

— /Byunth OCHOBHBIE OCOOEHHOCTH AapXHMTEKTyphl W CTPYKTYPbl Ppa3IHYHBIX KJIaCCOB
IIPOLIECCOPOB (MUKPOIIPOLIECCOPOB);

—  H3yuuth npuUHIUIIBI pabOTH MUKPOIPOIIECCOPHBIX CUCTEM;

— Osgnazers ammapaTHO-TIPOrpaMMHBIMH cpeacTBamu BT, mpuMeHsieMbIMH BO BCTPOEHHBIX
CUCTEMaX;

—  CdopmupoBarb CIIOCOOHOCTh y4acTBOBaTh B pa3zpaboTke KOMITOHEHTOB
TEJIEKOMMYHHUKAITHOHHBIX CUCTEM;

— CdopmupoBaTh CHOCOOHOCTh MPUMEHSATH IIOJOXKEHUS Teopud 1udpoBoli 00pabOTKH
CUTHAJIOB, MH(OPMALIUU U KOJUPOBAHUS, HIEKTPUUECKON CBS3H IS pelIeHHs MPoQecCuOHANbHBIX 33/1a4;

—  By4uTh OCHOBHBIE MPOTOKOJIBI CBSI3U HCIIOJIB3YEMbIE B TEIEKOMMYHHKAIIMOHHBIX CUCTEMaX

2. Mecto aucunmiannsl B ctpykrype OITIOII

Jucuumrza «AnmnapaTHble CpefCcTBa TeIeKOMMYHHKAIMOHHbIX cuctem» (b1.5.34) oTtHOocuTCs K
omoky 1 (6a3zoBast 4acTh).

[IpenmecTByomMMHU  TUCHMITIMHAMHU, (GOPMHUPYIOLIMMHM  HayallbHble 3HAHUS, SBISIFOTCA:
AnnapaTHme cpeacTBa TCICKOMMYHUKAIIMOHHBIX CUCTEM, MaremaTHudeckue MCTOJbI TCOPUN CUTHAJIOB U
cucreM, Opranuzanuss OBM M BBIYHMCIUTENBHBIX CHCTEM, OJIEKTPOHUKA M CXEMOTEXHHUKA, SI3bIKH
IIpOrpaMMHUPOBAHUSL.

[Tocnenyromumy AUCHUIUIMHAMU SIBJIIIOTCS: ANNapaTHBIE CPEACTBA TEIEKOMMYHHUKAIIMOHHBIX
CHCTEM, 3allliTa BBITYCKHON KBaIU(DPUKAIIMOHHON paboOThl, BKIIOYAsl MOATOTOBKY K IPOLEAYpPE 3aIIUThI U
nporenypy 3amuThl, V3MepeHus B TENEKOMMYHMKAllMOHHBIX  cucTemax, MHdopmanmonHas
0€e30MmacHOCTh TCJICKOMMYHHUKAIIUOHHBIX CUCTEM.

3. TpeGoBaHusi K pe3yJIbTATAM OCBOCHHS THCHHUIIIHHBI

[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBJieH Ha (OpMHUPOBAHHUE CIAEAYIOUIUX KOMITETEHITHI:

— OIIK-3  crocoOHOCTBIO  MPUMEHATh  MOJOXKEHUS  TEOpUH  DIEKTPUYECKHX  IIeTeH,
pallMOTEXHUYECKHX CHUTHAJIOB, PpAacHpOCTPaHEHUs paJAMOBOIH, IU(PPOBOKH 0OOpabOTKM CHUTHAJIOB,
MH(}OPMAaLIMY U KOJUPOBAHUS, HIEKTPUUECKON CBSA3H JIJIsl pelIeHHs] MPo(ecCHOHANIbHBIX 33/1a4;

— TIK-4 cnocoGHOCTBhIO y4yacTBOBaThb B pa3pabOTKe KOMIIOHEHTOB TEJIEKOMMYHUKAIIMOHHBIX
CHUCTEM,;

B pe3ynbrare nzyueHus: AMCUUIINHBI 00 y4atOIIUNCS JOKEH:

— 3HaTh OCHOBHBIE KOMIIOHEHTHI BCTPAMBAEMBIX CHUCTEM U TpeOOBaHUS K HHUM; HPUHIHUIIBI
opraHu3ani (QyHKIIMOHAIBHBIX M HHTEPPEHCHBIX CBsI3€H BBIYMCIUTEIBHBIX CHUCTEM C OOBEKTaMH
aBTOMATH3allMM; TPUHIUIBl TOCTPOCHUS M  pa3pabOTKU TEIEKOMMYHUKALMOHHBIX CHCTEM C
MOBBIIIEHHBIMU TPEOOBaHUSAMHU K HAJICKHOCTH.

— yMmeThb (GOpMUPOBATh TEXHUYECKHE TPEOOBAHUS K TEIEKOMMYHUKALMOHHONW CHCTEME C
y4eTOM YCIIOBUH ee MpUMEHEeHMs, pa3palbaTeiBaTh, BbIOMpaTh, HACTpauBaTh M OSKCILTyaTHPOBATH
KOMITIOHEHTHI TEJIEKOMMYHHMKAIIMOHHBIX CHCTEM, MPUMEHSTh MOJ0XKEHUsT Teopuil nuppoBoil 06paboTKu
CUTHAJIOB, MH(OPMALIUU ¥ KOJMPOBAHHUS, JJIEKTPUUECKON CBS3H JUIsl pelIeHus MpodeccnoHalbHbIX 3ajay.

— BJIA/IeTh HaBBIKAMU NPOCKTHPOBAHUS M Pa3pabOTKU TEJIEeKOMMYHUKALMOHHBIX CHCTEM;
HaBbIKAMH  pa3pabOTKM M OWIAAKH  OPOrPpaMMHOrO  OOECleYeHHus,  HUCIOIb3yeMoro B
TEJIEeKOMMYHUKALMOHHBIX CHCTEMaX C MOBBIIIEHHBIMU TPEOOBAHUSIMH K HaJI€KHOCTH.
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4. O0beM JUCUMIIIIMHBI M BUIbI Y4eOHOH padoThl
OO6mas TpyOeMKOCTh JUCHUIUIMHBI cocTaBisieT 7.0 3a4eTHhIX €IWHUIBI U MpeACTaBieHa B
tabmue 4.1.
Tabmuma 4.1 — Tpy10eMKOCTb JUCITUTITMHBI

Bunbl yueOHOM 1eaTeTbHOCTH Bcero uacos Cemectpbl
8 cemectp 9 cemectp

AynuTopHbIe 3aHATHSI (BCETO) 158 84 74
Jlexumn 46 28 18
[IpakTrueckue 3aHATHS 56 28 28
JlaboparopHbie pabOTHI 56 28 28
W3 HUX B HHTEpaKTUBHOU (popme 44 24 20
CamocTtosTenpHas padora (Bcero) 58 24 34
OdopmiieHne 0T4€TOB IO 1a00PATOPHEIM 9 5 4
paboram
[IpopaboTka JEKIIMOHHOTO MaTepuaa 27 14 13
[ToAroToBKa K MPAaKTHYCCKUM 3aHATHSM, 22 5 17
CeMHUHapaM
Bcero (0e3 3x3amena) 216 108 108
[ToaroroBka u cjaya 3K3aMeHa 36 0 36
OO61mas TpyA0eMKOCTh, U 252 108 144
3auerHble EnuHuIb 7.0 3.0 4.0

5. Conep:xkanue U CHUNTHHBI

5.1. Pa3nennl AMCHUILIMHLI 1 BUABI 3aHATHH
Pa3nensl AMCUMITITMHBI U BUABI 3aHSATHI NpUBEeHBI B TabmuIe 5.1.
Tabnumna 5.1 — Pa3gensl AMCHUIUIMHGBI U BUALI 3aHSITHI

Bcero
Ha3zBanus pa3aenoB IMCUUILTAHBI Jlek., u Hpax. | Jlao. Cau. 4acos | PopMHpyeMbIC
3aH., 4 | pab., 4 | pad., 4 (6e3 KOMITETEHIINHT
HK3aMEHa)
8 cemectp
1 Benenue 2 0 0 1 3 OIIK-3, TIIK-4
2 NHCTpyMEHTalbHbIE CPEACTBA 2 2 0 1 5 I1K-4

KOJUIEKTUBHOTO BEJCHHSI IPOCKTOB
redmine 4 svn.

3 Ocob6ennoctu si3pika Cu(Cut++) B 4 6 0 6 16 OIIK-3, T1K-4
pa3paboTke BeicokoHaaexkHOoro [10 s
TCIICKOMMYHHUKAIIUOHHBIX CUCTEM

(TKCO).

4 Coznanue 1 KoHpUTyparus TpOeKTOB 0 4 8 0 12 [1K-4

B cpene IAR u Keil uVision

5 Cpena pa3paboTKu TPOrPaMMHOTO 2 4 4 3 13 [1K-4
obecnieuenus NetBeans.

6 Texuonorus npousBoacTsa KMOIL. 4 0 0 0 4 OIIK-3, IIK-4

OcHOBHBIC BHUABI TIaMATH.
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7 YCTpOMCTBO B aJITOPUTM PabOThI 2 0 0 1 3 OIIK-3, I1K-4
MHUKPOIPOIIECCOopa.
8 ApxutekTypa nporeccopa Cortex-M3 10 OIIK-3, I1K-4
9 Opranu3zanus cTeKa u NaMsTu B 8 OIIK-3, I1K-4
apxurektype ARMv7. Ocobennoctu
JJAHHOM apXUTEKTYPBI,
npelHa3HaYeHHbIE I PabOThI
OTIEPALIMOHHBIX CHCTEM.
10 Cucrema koMaH 1 npoleccopa OIIK-3, TIK-4
11 IToOuTOBBIN AOCTYII K AMSITH. 3 OIIK-3, [1K-4
12 Iloxcucrema OTJIaIKKA B apXUTEKTYpe OIIK-3, TIK-4
ARMVM
13 Mukpokommbiorep MSTN-M100. 2 2 0 2 6 OIIK-3, I1K-4
BapuanTsl ero ucrnoiap30BaHus B
TEJIEeKOMMYHUKAIMOHHBIX CUCTEMaX U
WHTEpHETE BEUICH.
14 IToaroroBka K ciade 3ayeTa. 2 0 0 1 3 OIIK-3, TIK-4
Hroro 3a cemectp 28 28 28 24 108

9 cemectp
15 OcHOBHBIE MAaTEMAaTUYECKHE MOJEITH 1 4 4 1 10 OIIK-3, TIK-4
mudposoii 06padotku curnanos (LIOC)
16 Annapatnbie cpeactBa mis LOC. 1 0 0 1 2 OIIK-3, TIK-4
YHuBepcanbHbIE U
CHelalu3upOBaHHbIC anlliapaTHbIC
cpenctBa TKC
17 ITopTsl BBOAA-BBIBO/IA OOIIETO 1 2 4 3 10 OIIK-3, [IK-4
Ha3HAYCHUS
18 Cucrema TakTHpOBaHUS U 2 2 0 2 6 OIIK-3, TIK-4
anmapaTHbIe MPEPhIBAaHUS.
19 AnmapaTtHele TaiiMepbl OIIK-3, TIK-4
20 OmnepalioOHHbIE CUCTEMBI PEATbHOTO 2 OIIK-3, T1K-4
BPEMEHH ISl MUKPOKOHTPOILJIEPOB
21 IIpsimoit AOCTYT K MaMATH 1 2 6 [1K-4
22 Ananoro-uudpoBoit 2 2 12 OIIK-3, TIK-4
npeoOpazosarens (ALIT)
23 udpo-aHanoroBsIii 1 2 0 1 4 OIIK-3, I1K-4
npeoOpazosareins (LIAIT)
24 YHuBepcaabHbI aCHHXPOHHBII 1 2 4 3 10 OIIK-3, TIK-4
npuemornepenatyuk (UART)
25 IlocnenoBarenbHbIN IEpUPEPUITHBINA 1 2 4 3 10 OIIK-3, I1K-4
untepodeiic (SPI)
26 CAN mpoTtoxo 14 OIIK-3, [1K-4
27 IlpocTeiiiias KOMIBIOTEPHAsI CETh Ha 2 8 OIIK-3, TIK-4
ocaoe MSTN-M100.
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28 O030p U3YYEHHOT'0 MaTepuaa, 1 0 0 0 1 OIIK-3, I1K-4
MOJTOTOBKA K SK3aMEHY.
Hroro 3a cemectp 18 28 28 34 108
Utoro 46 56 56 58 216
5.2. Conep:xanue pa3ie0B IMCUMILIAHBI (110 JIEKIUSIM)
Copneprxanue pas3ieiaoB AUCUUILINH (I10 JEKIHSIM) IPUBEACHO B Tabmuie 5.2.
Tabmmma 5.2 — Coneprkanue pas3/ieoB JUCIUIUIAH (IT0 JICKITUSIM)
Copaeprxanue pa3ienoB AUCHUIUIMHBL (0 | TpynoemkocTs, | DopMupyemsbie
HasBanus pasnenos Acp pasi mcn ( PyA ’ PMHPY
TICKIIUSIM) q KOMTICTCHITHH
8 cemecTp
1 Benenue OcHoBHBIE TOHATHS, (PAKTOPBI PUCKA, U 2 OIIK-3, [IK-4
METO/IbI OBBIIICHUS HA/IKHOCTHU 3aIUTHI
uHpopmanuu. Pucku Texymue u
MOTEHIIUAJIbHBIE, CBS3aHHBIE C
HCII0JIb30BaHUEM 3apyOeKHON
AJIEMEHTHOM 0a3bl ¥ MPOrPaMMHOTO
obecnieuenus (I10)
HUroro 2
2 HCcTpyMEHTalIbHbIE 3HAKOMCTBO C TEXHOJIOTHEN 2 [1K-4
CPEICTBA KOJJIEKTUBHOTO | KOJUIEKTUBHOM pabOThl Ha/l CIOKHBIMU
BEJICHUS IIPOCKTOB MH()OPMATMOHHBIMHU TIPOCKTaMHU.
redmine u svn.
Hroro
3 OcoOEHHOCTH A3BIKA ITonmuOXkecTBO s1361Ka Cut+ mrst BC 4 OIIK-3, TIK-4
Cu(Cu++) B paspadorke |(Embedded C/C++). Ucnonbs3oBanue
BbIcOkoHazexxHoro [10 | momudukaropos (volatile, const,), union,
JUTS JTUPEKTUB cpeabl paspadotku IAR. locTyn
TEJIeKOMMYHUKAIIMOHHBIX | K OuTaM. PaboTa ¢ ykazaTensamu.
cucrem (TKC). Wiroro 4
5 Cpena pa3zpaboTku Hcropus BozHukHOBeHus IDE, [1K-4
MPOrPaMMHOTO Ha3Ha4YeHHE, 0COOCHHOCTH
obecnieuenus NetBeans. |ucmonp3oBaHus.
Hroro
6 TexHomorus OCHOBBI TEXHOJIOTUHU ITPOU3BOACTBA 4 OIIK-3, [1K-4
npousBojactBa KMOII. | mukpocxem. Knaccudukanus u
OcHoBHBIE BUBI TAMSATH. | XapaKTEPUCTUKA 3aTIOMUHAIOIIIX
ycTporcTB. TpeboBaHus 1 0COOEHHOCTH
ux ucnoisb3oanusi B TKC.
Hroro 4
7 YCTpOUCTBO U CtpykTypHasi cxemMa MUKpPOIIPOIIECCOpa. OIIK-3, [IK-4
AITOPUTM pabOTHI OcHoBHOE (YHKITHOHATHFHOE HA3HAYCHHE
MUKPOIIPOIIECCOpa. OTJIEBHBIX OJIOKOB. DBOIOIHS
MHUKPOIIPOIIECCcopa.
Hroro 2
8 ApxuTekTypa ®upma u apxurektypa ARM. 2 OIIK-3, [1K-4

nporeccopa Cortex-M3

OCOOEHHOCTH 3TOM apXUTEKTYPHI.
[IprunHEl €€ MUPOBOI NOMYJISIPHOCTH.
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Hroro 2
9 Opranuzauus cteka 1 | KOHCTpYKTHBHBIE 0COOEHHOCTH 2 OIIK-3, [IK-4
NaMsITH B apXUTEKType | allllapaTHBIX CPEICTB Ul OTBETCTBEHHBIX
ARMv7. OcoOeHHOCTH | ¥ BBICOKOHAIEXKHBIX IPUMEHEHUH.
JTAaHHOM apXUTEKTYPBHI, [Ipumep pelieHust JaHHOM 3a7a4M B
IpelHa3HaueHHbIe A1 | apxuTekType ARMv7
a0O0TBI OIIEPALMOHHBIX
p pall Hroro 2
CUCTEM.
10 Cucrema KOMaHI Cucrema xomann g Cortex-M3. 2 OIIK-3, TIK-4
npoueccopa [Tonsitue ontumuzanuu kojaa. OCHOBHBIE
IIPUEMBI [IOJYYEHHUSI BBICOKOCKOPOCTHOTO
KoJa.
Uroro 2
12 IToncucrema otiaaku | AnmnapaTHas peajin3anysi BHyTPUCXEMHON 2 I1K-4
B apxuTekType ARMV7M | otnagku. OcoGeHHOCTH €€
HCII0JIb30BAaHUS, HACTPOMKHU IIPOEKTA.
HUroro 2
13 MukpokoMIbroTep Hcropus u npUYMHBI OSABICHUS 2 OIIK-3, [IK-4
MSTN-M100. Bapuants! | Mukpokommbiorepa MSTN-M100, ero
€ro UCMOJIb30BaHUS B XapaKTEPUCTHKH U BapUAHTHI
TEJIEKOMMYHHUKAIIMOHHBIX | LCIIOJIb30BaHMSI B PA3JIMUHBIX y3JIaX
CUCTEMAaX U UHTEPHETE | aBTOMATUKU U CUCTEMAax
BelEH. TEJIEKOMMYHUKALIUI.
Htoro 2
14 TloaroTtoBka k cnade | [lopsmok cimagm 3auéra. O630p 2 OIIK-3, I1K-4
3ayeTa. npoiienHoro marepuana. OCHOBHBIE
TPYAHOCTH IIPU cAaye 3a4€ra U
PEKOMEHIALINH IO UX MPEOI0JIEHUIO.
Hroro 2
Hroro 3a cemectp 28
9 cemectp
15 OcHoBHBIE IToBTOpEHME MPONAECHHOIO MaTepUalIa U3 1 OIIK-3
MaTeMaTUYeCKHUe MOJIENH | IPONLIBbIX KypcoB. OCHOBHBIE
udpoBoi 00paboTKH 3aJjauu,perraeMple B TEOpUU IUPPOBOI
cur”aios (LJOC) 00pabOTKH CUTHAJIOB.
Hroro 1
16 AnnapaTtHblie [IpeobpazoBanue nHGOPMAIINH B KaHATIAX 1 OIIK-3, T1K-4
cpeactsa ais LHOC. cBs3u. [IpoGneMsl 3amuThl HHGOPMAIHUH,
VYHuBepcanbHble U repeiaBaeMoil 1Mo KaHaiaaM CBS3H.
CHeLMaIN3UpPOBAHHBIE AnmnapaTHbIE U CXEMOTEXHUYECKHE
arraparHele CpeicTBa pemienus B TKC. McTopus u TeHIeHIMN
TKC passutus TKC.
Hroro 1
17 TlopTel BBOJIa-BBIBO/IA | Y CTPOMCTBO, HA3HAYECHHUE U 1 OIIK-3, T1K-4

0o011ero Ha3HaYeHus

UCIOJIb30BaHUE IU(POBBIX TOPTOB
MHKPOKOHTpoJuIepa. BapuaHTsl
CXEMOTEXHUYECKHUX PEIICHUM.
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KondurypupoBanue mopToB npu
pazpadotke [10. TunuyHble OMTHOKU
pa3pabOTUNKOB, BIMSIONTUE HA
HaJEKHOCTh pabOTHI MUKPOKOHTPOJLIEpA B
coctaBe TKC.

Hroro 1
18 Cucrema I'enepaTopsl TAKTOBOI'O CUTHAJIA. 2 OIIK-3, I1K-4
TaKTUPOBAHUA U KoHnTtposuiep annaparHbIX pepbIBaHUM.
anmnaparHble CxeMOTexXHHMKa MOJKIIOYSHHS BHEITHUX
MPEPBIBAHUS. YCTPOMCTB.
Uroro 2
19 AnnapatHsie Ha3znauenue u pexumMbl paboThI 1 OIIK-3, I[IK-4
TaliMepsl arrmapaTHbIX TAMEPOB.
Kondurypuposanue TaiiMepos.
Htoro 1
20 OnepanvoHHbIE Haznauenue u npunuun padorst OCPB. 2 [1K-4
CUCTEMBI PEaTbHOTO 0630p peiaka. [IpumMep cozmanus mpoexTa
BPEMEHHU ISl c OCPB.
MUKPOKOHTPOJIIEPOB Wroro 2
21 [Ipsimolt goctyn K Ha3nauenue npsamoro 10CTyma K namsTH. 1 [1IK-4
NaMsATH [Ipumep co3gaHust mpoeKTa ¢
ucnoJyib3oBanueM DMA koHTposuiepa.
Hroro 1
22 Ananoro-uudpoBoii | YcrpoiictBo u npuHIun padotsr AL 2 OIIK-3, [IK-4

npeobdpazosarens (ALII) | Koupurypuposanue nopros MK nog
AIIIL. CxemMoTexXHHMKA MOAKITIOUCHHUS
AQHAJIOTOBBIX BHEIIHUX YCTPOMCTB.

Hroro 2

23 ludpo-ananoroseiii | HazHaueHue u BHyTpeHHEE yCTPOMCTBO 1 OIIK-3, [1K-4
npeoOpasosareins (LIAIT) |ITAIIL ITapamerpsl, xapakTepusyromue
paboty LIAII. TunuyHbie aHAIOTOBBIE
pUOOPHI, CXEMOTEXHUKA UX

MO/IKJIFOUEHUSI.
Hroro 1

24 YHuBepcaabHbIN Haznauenue u ycrpoiicteo UART. 1 OIIK-3, [1K-4

ACUHXPOHHBII IIpumepsl NOAKIIOYEHHUS.

npueMonepeaTInK " 1

(UART) rore

25 locnenoBarenbHbll | HaznaueHue, pexxumsbl pabOThI, IpUMEPHI 1 OIIK-3, [1K-4

nepupepuiHbIni ucnosb3osanusa B TKC.

untepdeiic (SPI) Wroro 1

26 CAN mpoTokoI Controller Area Network (CAN) - 1 OIIK-3, TIK-4

MUKpPOKOHTpoJIIepHas ceTb. Ha3Hauenwue,
anmnapaTHO-IIpOrpaMMHOE 00ecIieueHHe,
npumepsl ucrnosb3osanusd B TKC.

Hroro 1
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27 Ipocreitmas [Tpumep pa3paboTku mpocTeuIein 2 OIIK-3, I1K-4
KOMIIBIOTEPHAS CETh HA | IOKAJIbHOW BBIYMCIUTEIBHOM CETH --
ocHoe MSTN-M100. MPOCTEHIIEH TeIEKOMMYHHUKAITMOHHON
cuctembl.Pacuér, pa3paboTka, HACTpOKKa,
WCIBITaHUE, peKJIaMHasi KOMITaHMUS,
OTIpaBKa MOTPEOUTEIIO, COMPOBOXKICHHE.

Hroro 2
28 O0630p U3Y4EHHOTO [Topsiaok 1 yciaoBus caauu dK3aMeHa. 1 OIIK-3, I1K-4
marepuaia, moarotoBka | O030p NMpOHIEHHOTO MaTepuana.
K DK3aMCHY. iroro 1
Hroro 3a cemectp 18
Hroro 46

5.3. Pa3nenbl AMCUMILVIMHBI M MEXKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eceYnBAIOMIMMU (MPeIbI1yIMM)
U o0ecne4ynBaeMbIMHU (MOCJIeTYOIIMMH) U CHUILTHHAMMA
Pa3nensl QTUCHUIUIMHBI U MEXIUCIUIUIMHAPHBIE CBA3M C 00eCNeUnBAOIIMMHU (MIPEABIAYIIUMU) U
obecrnieunBaeMbIMU (ITOCIICTYIOIIUMH ) JUCIUTIMHAMH MTPEICTABICHBI B Ta0mIe 5.3.
Tabnuna 5.3 — Pa3nenbl IUCHUIUIMHBI U MEXKAUCIUILTHHAPHBIE CBSI3U

Ne pazfenoB gaHHON JUCHUILIMHEL, AJs1 KOTOPBIX HEOOXOIUMO U3yUCHUE
HamnmMenoBanme o0ecreunBaroIX 1 00ecrIeunBaeMbIX IUCIUIUINH

e 1l11aal2le 111l 2]2]2]2
112134156/ 718941115 3/4/56 780901234567 8

N
N
N
N
N

[IpeniecTByronue AUCUUTIITHHBI

1 AnnapatHblie
CpeacTBa
TEJIEeKOMMYHHUKAIIMOH
HBIX CUCTEM

2 MaremaThnuyecKue
METOJbI TECOPUU + |+
CUTHAJIOB U CUCTEM

3 Opranuzanus 9BM
Y BBIYUCIIUTEIBHBIX ++| 4+ + + 4+ +
CUCTEM

4 DnekTpoHUKa U
CXEMOTEXHHUKa

5 S3pIKN
MIPOTPaMMUPOBAHUS

HOCHC,HYIOH_[I/IC JAUCIUITIINHBI

| AnnapartHbie
cpeacTsa
TEJIEKOMMYHUKAIMOH
HBIX CUCTEM

2 3amuTa BBITYCKHOM
KBAJTM(PHUKAITMOHHON
paboThI, BKITIOUAS
MOJATOTOBKY K
MIPOLIEIypE 3aIIMTHI U
IPOLEAYPY 3aLIUTHI
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3 U3mepenus B
TEJIEKOMMYHUKALIMOH +| + + 4+ |+ |+ |+ +l 41+ + |+
HBIX CUCTEMax

4 NnpopmarrioHHast
0€e30I1aCHOCTD
TEJICKOMMYHUKAIINOH
HBIX CHCTEM

5.4. CooTBeTcTBHE KOMIIETEHLNI, (POPMUPYEMBIX IPH U3YUYEHUHU TUCUMUIJIMHBI, 1 BUIOB 3aHATHIA
CootBeTcTBHE KOMIIETEHIUI, (OPMUPYEMBIX NPU HU3YYCHUH IUCUUIUIMHBI, U BHUJOB 3aHITHIA
MpeJCTaBICHO B TabmuIe 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMIICTCHIIMM, (POPMUPYEMBIX NPH H3YYCHUU IUCIUIUIMHBI, U BHJIOB
3aHSATUN

Bunp! 3angatuit
Komnerenuuun DopMBbI KOHTPOJISI
Jlek. [Ipak. 3aH. JIab. pab. Cam. pa0.

OIIK-3 + + + + Dx3ameH, OTYET 110
nabopaTopHO# pabdoTe,
Ornpoc Ha 3aHATUAX, 3a4eT,
Tect, OTuer no
MPAKTUICCKOMY 3aHSATHIO

I1K-4 + + + + Ox3ameH, OTYET 110
nmabopaTopHoO# pabdoTe,
Onpoc Ha 3aHATHSAX, 3a4eT,
Tect, OTuer no
MPAKTUYECKOMY 3aHSITHIO

6. UnTepakTUBHBIC MeTOAbI M (OPMBI OPraHU3ALUH 00yYeHUs
TexHOI0rMM UHTEPAKTUBHOIO O0YYEHUS MPHU pa3HbIX pOpMax 3aHATUH NpUBeeHb! B Tabuuue 6.1.
Tabauna 6.1 — TexHoJIIOTMH UHTEPAKTUBHOIO OOYyUEHUs IPU pa3HbIX popMax 3aHITHH

HNHTepakTHBHBIE HNHTepakTuBHBIE
WNuTepakTuBHBIC
MeTto s MPAKTUYECKHE 3aHATHS, | TaDOpaTOpHBIC 3aHATHUSA, Bceero, u
JICKIUH, 9
q q

8 cemectp
Pabora B xomanze 8 8 8 24
Hroro 3a cemectp: 8 8 8 24

9 cemectp
Pabora B xomaHe 8 8 4 20
Hroro 3a cemectp: 8 8 4 20
Hroro 16 16 12 44

7. JlabopaTopHbie padoThl
HaumenoBanue nabopaTopHbIX paboT npuBeAeHo B Tadnuie 7.1.
Tabnuua 7.1 — HaumeHnoBaHue 1a00paTopHBIX paboT

Tpynoemkocts, | Dopmupyemslie
Ha3Banwus paznenos HaumeHnoBaHue 1abopaTopHBIX paboT PyA ’ PMHPY
q KOMIIETEHIIUH
8 cemectp
4 Co3nanue u YcraHoBKa, HaCTpOHKa cpeJibl pa3paboTKU. 4 [1K-4
KOH(UTrypanus 3aIycK TECTOBOTO IpUMepa. ApXUBUPOBAHUE
npoekToB B cpene IAR |u paszmenienne npoekra B redmine. 3arpyska

CornacoeaHa Ha noptane N2 39060 10



u Keil uVision

n3 redmine MPOEKTOB KOJUIET. 3aImycK paboT
KOJIJIET HA CBOEM KOMITBIOTEPE.

Anantanust cpen pa3paboTKu st 4

WCIIOJIb30BaHUsI MUKPOKOHTPOJUIEPOB (PUPMBI

"Munanap". BeIoJHEHHE CBOETro

WHJUBUIyaJIbHOTO 3aaHUsl.

Hroro
5 Cpena pa3zpabotku | YcraHoBka, HacTpoiika NetBeans. [1K-4
POrPaMMHOTO BrimonHeHne cBoero HHAMBUAYAIbHOTO
oOecrnieueHus 3aaHus Ha MUKpokomnberorepe MSTN-
NetBeans. M100.BoccranoBinenue USB-3arpy3unka B

MaMATH MPOTPAMM.

Hroro
8 ApxuTeKTypa Muranue CBETOIMOI0M COTJIACHO CBOEMY OIIK-3, I1K-4
nporueccopa Cortex- WHAUBUIYaIbHOMY 33JIaHUIO.
M3 Hroro
9 Opranuzanus creka |HamucaTh KoJl, BHI3BIBAIOIINI MTEPEIIOTHEHNE OIIK-3, TIK-4
Y TIaMATHU B cteka. MccnenoBare nporpaMmy Ha
apxutekrype ARMV7. |0Tia104HbIX MaKeTax.
OcoOeHnHocTH JaHHOU Vitoro 4
APXUTEKTYPHI,
npeIHa3HaYeHHbIC IS
paboTsl
OTIepPAIIMOHHBIX
CHUCTEM.
11 IToGuToBslit gocTyn | MccnenoBanrne GUTOBOTO IOCTYIA K TAMSITH 4 OIIK-3, TIK-4
K TTaMsITH. Ha JIaDOpaTOPHBIX MaKeTax.

Hroro
12 IToncuctema CpaBHeHuE cHCTEM OTIAAKU IPOrpaMM B OIIK-3, [1K-4
OTJIAIKU B cpenax Keil, IAR u NetBeans.
APXUTEKTYype "

TOTO 4
ARMVM
Hroro 3a cemectp 28
9 cemectp

15 OcHoBHBIE I'enepupoBanme TECTOBOrO CUTHAIA 4 OIIK-3, T1K-4
MaTeMaTUYeCKHe MUKPOKOHTPOJIJIEPOM U 3aMHUCh €r0 Ha JMCK.
MoJieH IU(poBoi [TapameTpsl 1 ypOBEHB IIyMa JOJKHBI
00pabOTKM CUTHAJIOB | 337aBaThCsl MMOJIH30BATEIIEM.
(HOC) Uroro
17 IlopTsl BBOOA- Kondurypuponanue nopToB. 3HaKOMCTBO ¢ OIIK-3, TIK-4
BBLIBOJIA OOIIETO oudmmotekoit CMSIS, cranmapTHoit
HAa3HA4YEHUs oubnuorekoit apaiiBepos. [lonkmoueHue

KKU nucnues u knaBuaTypsl. BeinosnHeHne

CBOEr0 MHJMBHUIYaJIbHOTO 3aJJaHUsl.

Hroro
19 AnmapaTHsie Bpems B MK u TKC. Pexumsbl paOoTsl OIIK-3, [1K-4

TalMepbl

TaliMEPOB, IPOrPaMMHUPOBAHNE TAIMEPOB.
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KoHTpoJib BpeMeHH Kak OJNH U3 METO/I0B
s3amuTel B TKC.

Hroro
22 Ananoro-uudposoii | LIAII/ALIT u3y4yenue paboTsl ¢ OIIK-3, I[IK-4
npeobpazoBaTeb AQHAJIOTOBBIMH ITPUOOPAMH.
ALIT
(ALILT) Hroro
24 YHuBepcallbHBII CoenrHeHHEe MUKPOKOMIIBIOTEPOB C OIIK-3, I1K-4
ACUHXPOHHBIN ucnoaszoBanueM UART. MccnenoBanue
npreMonepenaTInK Pa3IMYHBIX PEKUMOB PaOOTHI.
ART
U ) Hroro
25 TlocnenoBarenbHbii | CoeTMHEHNE MUKPOKOMIIBIOTEPOB 110 SPI. OIIK-3, TIK-4
nepudepuiiHbIiA HccnenoBanue pexxnuMoB pabOTHI.
unrepgeric (SPI
péeiic (SPT) Hroro
26 CAN npoTtoko Coennnenne Heckonbkux MK mo CAN OIIK-3, TIK-4
muHe. MccnenoBanue qoCTHXUMBIX
napaMeTpoB CETH.
Hroro 4
Hroro 3a cemectp 28
Htoro 56
8. [IpakTHyeckune 3aHATHSA (CEMUHAPBI)
HanMeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) IPHUBEICHO B Tabmie 8. 1.
Tabnuna 8.1 — HaumeHoBaHue MpaKTUYECKUX 3aHITHI (CEMUHAPOB)
HaumenoBanue npaktudeckux 3anatuii | TpynoemkocTs, | Dopmupyemblie
Hazpanus pasnenos
(cemuHapoB) q KOMITETCHIIUH
8 cemectp
2 NHCcTpyMEHTalIbHbIE Perucrpanus Ha 2IEeKTPOHHOM 2 [1K-4
CpEeICTBA KOJIJIEKTUBHOTO | HH(POPMAITMOHHOM pecypce
BEJICHUS IPOEKTOB http://esau.tusur.ru/ . OcBoeHuEe MPUEMOB
redmine u svn. M0JIb30BAaHUS 3TUM PECYPCOM.
BrimonHenne TeCTOBLIX 3aJaHUM.
OO1ieHue ¢ KojuleraMu 1 0OMEH JaHHBIMU
yepes 3TOT pecypc.
Hroro 2
3 OcoOenHoctu s3bika | SA3b1k Cu/Cu++ 151 BCTpanBaeMbIX CUCTEM 6 OIIK-3
Cu(Cu++) B pazpabotke |(Embedded C/C++). Ucnonb3oBanue
BbICOKOHaiekHOTO [1O | pacmmpennii si3pika Cu B cpee
TUIst pa3pabotku [AR Embedded Workbench.
TEJICKOMMYHUKAITMOHHBIX | [lapaurMbl mporpaMMHUpOBaHUS,
cuctem (TKC). MPOLIEIYPHOE, CTPYKTYPHOE
POrpaMMHpPOBaHKE, 00 BEKTHO-
OpUEHTUPOBAHHOE, aBTOMATHBIN CTUIIh
KOJIMPOBAHUS, CTHIJIM KOJTUPOBAHUS,
CTaHIapThl opopMIIeHHUs KoAa
(Doxygen).IIpumeps! pemenuit
WHJUBUAYAIbHBIX 32/IaHUH B ayUTOPHH.
Hroro 6
12
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4 Co3pganue u VYcraHoBKa, MPaKTHYECKOE 3HAKOMCTBO CO 4 [1IK-4
KOH(UTrypanus npoekToB | cpenamu paspadorku I10. 3amyck
B cpene IAR u Keil TECTOBBIX PUMEPOB B CUMYJIATOPE
Vision

UVIsio Hroro
5 Cpena pa3paboTku YcraHoBKka, HaCTpOIKa, 3alyCK TECTOBBIX I1K-4
IPOTPaAaMMHOTO IPUMEPOB
obecneuenus NetBeans.

Uroro 4
8 Apxurekrypa JlanpHeiiliee 3HAKOMCTBO CO CpeJaMu [1K-4
nporeccopa Cortex-M3 | pazpabotku [10. 3HakoMcTBO ¢

IIPOTPaMMHOM MOJIEIIBIO

MHUKPOKOHTpOJUIepa MyTEM MOLIaroBOro

WCTIOJHEHUS TIPOTPAMMBI,

MIPOCMaTPUBAHUS U U3MEHEHUS PETUCTPOB

U COAEP>KUMOTO MaMsTH. BeimonneHue

KOPOTKHX TECTOBBIX 3aJlaHUM.

Hroro
10 Cucrema KoMaH[I [IpakTHueckoe 3HaKOMCTBO C CUCTEMOM 4 [1IK-4
rpoueccopa KOMaHJ1. MalIuHHBIN KOJ IPOTpaMMBI.

Crnoco0s1 agpecaruu. OnTuMu3anus Kojaa

KoMIIIsiTopoM. OnTUMH3aus Kojia

BpYyuYHYI0. BhINonHeHne KOpOTKUX

TECTOBBIX PHMEPOB.

Hroro 4
11 IToGuToBsIi gocTym K | PazpaboTka xona A YTeHUs/3aUCH [1IK-4
HaMSITH. OJTHOTO OWTa MPOTPaMMHBIM CIIOCOOOM B

MIPOU3BOJILHOM MecTe nmamsTh. Pa3paboTka

KOJ/Ia IPY HAJIMYXH arapaTHON

peanu3anu J0CTymna K Ouram.

[IpudunupoBka Koaa i TOTO U JPYroro

BapHaHTa.

Hroro 2
12 TToacuctema otnagku | Unrtepeiic J-link, JTAG. AnnapatHsie 2 OIIK-3
B apxutekType ARMV7M | cpencTBa 0TiIagku MUKPOKOHTPOJIIIEPOB.

Hroro 2
13 MukpokoMIproTep 3HaKOMCTBO C MUKPOKOMITBIOTEPOM. 2 OIIK-3, [1K-4
MSTN-M100. BapuanTs! | YcraHoBka HeoOxoaumoro [10.
€ro UCMOJIb30BaHUs B 3HaKOMCTBO CO CpeJIoi pa3paboTKu 1
TEJIEKOMMYHHUKAIIMOHHBIX | ONOIMOTEKaMu porpaMm. 3aIryck
cUCTeMaxX UM MHTEPHETE | TOTOBBIX MPUMEPOB. Pa3paboTka u
BELICH. UCTIBITAaHUE TPOCTEHIINX TECTOBBIX

MPOTpamMM.

Hroro 2
Hroro 3a cemectp 28

9 cemectp

15 OcHoBHBIE [loBTOpPEHME NMPOIIEHHOrO0 MaTepHraa 13 4 OIIK-3

MaTeMaTUYECKUE MOJICIIH
G poBoil 00paboTKU

MPONUIBIX KypcOB. Penienne TecToBbIxX
3aJlaHuM.
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cur"aios (L{OC) Hroro 4

17 IlopTsl BBOAA-BBIBOAA | 3aIIyCK TOTOBBIX TECTOBBIX IPUMEPOB. 2 OIIK-3, [IK-4
00111ero Ha3HAYCHMSI INonkmroyeHne BHEITHUX LH(POBBIX

ycrporictB kK MK Ha MakeTHOM Iate,
UCIBITAaHUE COOPAHHOTIO KOMILJIEKTA B

pabore.
Uroro 2
18 Cucrema Cunxponusanus no spemenu B MK u TKC. 2 OIIK-3, [IK-4
TaKTUPOBAHUS U KonTposnep npepsiBanuii NVIC.
arnmnapaTHbIe [IpakTuueckue npuMepbl UCIOJIb30BaHUSL.
MpEephIBAHMUSL. MonenupoBanue arak. [lapanuy ceru.
Hroro 2
19 AnnapatHblie [IporpammMupoBanue anmapaTHbIX 2 OIIK-3, I1K-4
TaliMephl TalilMEepOB.
Htoro 2
20 OmnepanvoHHbIE Co3zanue nMpoeKTa ¢ UCMoJIb30BaHUEM 2 OIIK-3, I1K-4
CUCTEMBI PEATIbHOTO OCPB. Brinonnenue npeapaymmx
BpPEMEHU JIJIsI TECTOBBIX MPUMEPOB C MO/ yIIPaBICHUEM
MHUKPOKOHTPOJIJIEPOB OCPB. I[IpodunupoBka koaa, CpaBHEHHE
pE3yJbTaTOB.
Hroro 2
21 [Ipsimoit goctyn K [IpakTrueckas paboTa ¢ KOHTPOJIEPOM 2 I1K-4
namsTH DMA
Hroro 2
22 Ananoro-uudpoBoit | [IpakTHueckoe U3ydeHHe yCTpoOicTBa U 2 OIIK-3, [IK-4

npeobdpazosarens (ALIT) ocobennocreii padotsr ALIIT.
Kondurypuposanue ALIL 3amyck
TECTOBBIX MPUMEPOB, MOJICPHU3AIIHS KOJIA.

Hroro 2

23 Iupo-ananorossiii | [IpakTHueckoe u3yueHue ycTpoiicTsa u 2 OIIK-3, TIK-4
npeoOpazosarens (LIAIT) |oco6ennocteit padotsr LIATL.
Kondurypuposanue nopton aist LAIL
3anmyck TeCTOBBIX IPUMEPOB,
MOJIEpHU3aLus KOJa.

Hroro 2
24 VHuBepcaabHbIN CoennHeHne AByX MUKPOKOHTPOJIEPOB 110 2 OIIK-3, TIK-4
ACUHXPOHHBIN UART
IpUEMONEPEIaTINK " 2
(UART) Toro
25 IlocnenoBarenbublil | CoeMHEHUE IBYX MUKPOKOHTPOJIJIEPOB IO 2 OIIK-3, TIK-4
nepudepuiHbIi SPI
untepodeiic (SPI) Wroro 2
26 CAN mporoxoi CoennHeHne AByX MUKPOKOHTPOJIEPOB € 2 OIIK-3, TIK-4
ncrnonb3oBaHneM CAN HIMHBL.
Hroro
27 Ilpocreiimas Pazpabotka npocTeiiieil 10KanbHOI 4 OIIK-3, TIK-4
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KOMITBIOTEpHAs CeTh Ha
ocHose MSTN-M100.

BBIYMCIIUTEIIBHOM CETH -- MPOCTEUIIEH

TEJIEKOMMYHUKAlMOHHOW CHUCTEMBI. Pacyér,

pa3paboTKa, HACTPOiiKa, UCTIHITAHHUE,
peKIIaMHasi KOMIIaHUs, OTITPaBKa
MOTPEOUTEITI0, CONIPOBOXKICHUE.

Hroro 4
Hroro 3a cemectp 28
Utoro 56

9. CamocrosiTejibHasi pabora

Bunasl camocTosTenbHOM paboThl, TPYA0EMKOCTh U (HOPMUPYEMbIe KOMIIETCHIIUU TIPEACTABICHBI B

Tabimue 9.1.
Tabmuua 9.1 — Buasl caMoCcTOsATENNbHOM PabOThI, TPYI0EMKOCTh U (POPMHUPYEMbIE KOMIIETEHIHH
Bunasr
. | Tpynoemkocts, | @opMupyemsie
Hazpanus paznenos CaMOCTOSITENTbHOM DopMbI KOHTPOJIS
q KOMIIETCHITHH
paboThI
8 cemecTp
1 Beenenue [TpopaboTka 1 OIIK-3, [IK-4 | 3auer, Onpoc Ha
JEKIUOHHOTO 3aHATUAX, TecT
MaTepuaa
Hroro 1
2 HCcTpyMEHTalIbHbIE [TpopaboTka 1 [1K-4 Omnpoc Ha
CPEICTBA KOJJIEKTUBHOTO | IEKIIMOHHOTO 3aHATUAX, TecT
BEJICHUS TIPOCKTOB MaTepuaa
redmine u svn. Viroro 1
3 Ocobennoctu si3pika | [IpopaboTka 6 OIIK-3 3auer, Onpoc Ha
Cu(Cu++) B pazpaboTke |JIEKIIMOHHOTO 3aHATUAX, TecT
BbIcOKOHaexxHoro [10 | marepuaina
ST
Al Hroro 6
TEJIeKOMMYHUKAIIMOHHBIX
cuctrem (TKC).
5 Cpena pa3paboTku [ToaroroBka k 1 [1K-4 3auer, Onpoc Ha
MPOrPaMMHOTO MPAKTUICCKIM 3aHATHSX, OTYeT
oOecnieuenus NetBeans. |3aHATHAM, ceMUHapam o nabopatopHoi
abore, Otyer 1o
[TpopaboTka 1 P ’
MPAKTHIECKOMY
JIEKIIUOHHOTO T
3aHATHIO, TecT
MaTepuasa ’
OdopmueHne oT4eTOB 1
10 J1JabopaToOpHBIM
paboram
Hroro 3
7 YcTpoiicTBO U [TpopaboTka OIIK-3, [IK-4 | 3auet, Ompoc Ha
QITOPUTM PaOOTHI JIEKITHOHHOTO 3aHATHSX, TecT
MHUKpPOIpOIIeccopa. MaTtepuana
Utoro 1
8 ApxuTekTypa [TpopaboTka 1 OIIK-3, [IK-4 | 3auert, Onpoc Ha
nporeccopa Cortex-M3 | meknmoHHOTO 3aHsATUAX, OTUeT

CornacoeaHa Ha noptane N2 39060

15



MaTtepuana 1o n1abopaTtopHoi
aoore, Tect
OdopmiieHre oT4eTOB 1 pabore, Tec
110 JTAOOPATOPHBIM
pabotam
HUtoro 2
9 Opranuzanus creka u | [IpopaboTka 1 OIIK-3, [1K-4 |3auer, Onpoc Ha
NaMSTH B apXUTEKType | JIEKIIMOHHOTO 3aHATUAX, OTUeT
ARMv7. OcobeHHOCTH | MaTepuana 1o J1a00paTopHOii
AHHOM apXUTEKTYpPbI abote, Tect
& p YPRL, Odopmienne oT4eTOB 1 p ’
npeaHa3HAYeHHbIE IS
pel a 110 JIa0OPATOPHBIM
paboThI OMEepaluOHHBIX
paboram
CHCTEM.
Hroro 2
10 Cuctema KkomaHI [IpopaboTka 1 OIIK-3, I1IK-4 |3auer, Onpoc Ha
nporueccopa JIEKLIHOHHOI'O 3aHATUSX, TecT
MaTtepuana
Hroro
11 IMo6uToBslii octymn k |[loaroroBka K 2 [1K-4, OIIK-3 | 3auer, Onpoc Ha
MaMsITH. MPaKTUYECKUM 3aHATUAX, OTUeT
3aHSTUSIM, CEMUHApaM 110 1abopaTopHOM
abore, Tect
OdopmneHmne oT4eTOB 1 p ’
110 J1JaOOpaTOpHBIM
pabotam
Hroro 3
12 IToacuctema otnaaku | OdhopmiIeHHE OTYETOB OIIK-3, IIK-4 |3auer, OTyer 1Mo
B apxutekrype ARMvV7M | no nabopaTopHbIM nabopaTopHOI
pabotam pabore, Tect
Utoro 1
13 MuKkpoKoMIIBIOTEP IToaroroska k 2 OIIK-3, [IK-4 |3auer, Ompoc Ha
MSTN-M100. BapuaHTbl | IpaKTHYECKAM 3aHATHSIX, Tect
€ro UCIOJIb30BaHMs B 3aHSTHUSIM, CEMUHApaM
TEJICKOMMYHUKAIIMOHHBIX
€JIEKOMMYHHUKaIHO Wiroro 2
CUCTEMaxX U MHTEpPHETE
BEIIEH.
14 IToaroroBka k cnaue | [IpopaboTtka 1 OIIK-3, [IK-4 |Tect
3ayeTa. JEKIITOHHOTO
MaTtepuana
Utoro 1
Hroro 3a cemectp 24
9 cemectp
15 OcHoBHBIE [TpopaboTka 1 OIIK-3 Ompoc Ha
MaTeMaTHYECKHUe MOJIEH | IEKIIMOHHOTO 3aHATUSX, TecT,
uppoBoit 00paboTKH MaTtepuana DKk3aMeH
UTHAJIOB
¢ o8 (HOC) Htoro 1
16 AnnapaTtHble [TpopaboTka 1 OIIK-3, [1K-4 |Omnpoc Ha
cpencta s L{OC. JIEKITUOHHOT' O 3aHATHSAX, Tect
YHuBEpCATBHBIE U Marepuaia
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CrenualIn3upoBaHHbIE
anmaparHble CPeICTBa
TKC

Htoro

17 Ilopts! BBOAa-BbiBosAa |Iloaroroska k OIIK-3, [IK-4  Onpoc Ha
o0111ero Ha3HAYCHMSI IIPAKTUYECKUM 3aHATHSX, TecT,
3aHSTHUSIM, CEMUHApaM DK3aMeH
[IpopaboTka
JIEKLIHOHHOI'O
MaTepuaa
Hroro
18 Cucrema IToaroroBka x OIIK-3, [1K-4 |Omnpoc Ha
TaKTUPOBAHUS U MIPaKTUYECKUM 3aHATUAX, OTUeT
anmnaparHble 3aHATHUAM, CEMUHApaM 10 IPAKTUYECKOMY
[pEpPBLIBAHHUS. 3a”ATHIO, TecT
pep [IpopaboTka ’ ’
DK3aMeH
JIEKIIUOHHOTO
Marepuaia
Hroro
19 AnnapatHsie [Togroroska k OIIK-3, [IK-4 | Onpoc Ha
TaliMephl MIPAKTUYECKUM 3aHATHAX, Tecr,
3aHATUSAM, CEMUHApaM OK3aMeH
[TpopaboTka
JIEKIIUOHHOTO
Martepuaia
Hroro
20 OnepanvoHHbIE [Toaroroska k OIIK-3, [IK-4 | Onpoc Ha
CHUCTEMBI PEATILHOTO MIPaKTUYECKUM 3aHATHAX, Tecr,
BPEMEHHU ISl 3aHSTHUSIM, CEMUHApaM DK3aMeH
MHUKPOKOHTPOJIEPOB
POKOHTPOJLIEPO IIpopaboTka
JIEKLIHOHHOTO
Marepuana
Hroro
21 IIpsimont mocTym K IToaroroska k I1K-4 Omnpoc Ha
namsTH MPaKTUYECKUM 3aHATHSX, Tecr,
3aHATHSM, CEMUHApaM OK3aMeH
[IpopaboTka
JIEKIINOHHOIO
MaTtepuana
Hroro
22 Ananoro-mugpoBoit  |Iloaroroska k OIIK-3, [1K-4 |Ompoc Ha
npeobpazoarens (ALI]) |mpakTuyeckum 3aHATHSX, TecT,
3aHATUSAM, CEMUHApam DK3aMeH
[IpopaboTka
JIEKIHOHHOTO
MaTtepuana
Hroro
23 Hudpo-ananoroseiii | [IpopaboTka OIIK-3, [IK-4  Omnpoc Ha
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npeoOpazoBarens (LIAII) | neximonHOTO 3aHATHAX, Tect,
MaTtepuaina OK3aMeH
Hroro
24 VHuBepcaabHbIN [Togroroska k 2 OIIK-3, [IK-4 | Onpoc Ha
ACUHXPOHHBII MIPaKTUYECKUM 3aHATUSX, TecT,
prEeMONepeIaTINK 3aHSTHSIM, CEMUHAPAM DKk3aMeH
UART
( ) [IpopaboTka 1
JIEKIIMOHHOTO
Marepuana
Hroro
25 IlocnenoBarensHplii | I[loaroroska k OIIK-3, [1K-4 |Omnpoc Ha
nepudepuiiHbIiA MPAKTUYECKUM 3aHATHSX, Tecr,
unrepdetic (SPI) 3aHATHUSAM, CEMUHApaM DK3aMeH
[TpopaboTka 1
JEKIUOHHOTO
MaTtepuana
Hroro
26 CAN npoTokon [Toaroroska k OIIK-3, [IK-4 | Ompoc Ha
MIPAKTUICCKAM 3aHATHAX, OTUeT
3aHSTHUSIM, CEMUHApaM 1o n1abopatopHoi
te, Tect
[TpopaboTka 1 padore, Tecr,
DK3aMeH
JEKIMOHHOTO
MaTtepuana
OdopmneHune oT4eTOB 4
110 J1JaOOpaTOpHBIM
pabotam
Utoro 7
27 Ipocreiimas [TonroroBka k 1 OIIK-3, [IK-4 |Omnpoc Ha
KOMITBIOTEPHASI CeTh HA | MPAKTUYECKUM 3aHATHSX, OTYeT
ocHoe MSTN-M100. 3aHATHUSIM, CEMUHApaM 10 NIPAaKTUYECKOMY
HsTHIO, TecT
[TpopaboTka 1 3a fo, Lect,
DK3aMeH
JEKIHOHHOTO
MaTtepuaa
Hroro 2
Hroro 3a cemectp 34
[ToaroroBka u cnaya 36 DK3aMeH
JK3aMeHa
Hroro 9
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10. KypcoBoii npoekT / kypcoBasi padora
He npenycmotpeno PVYIIL.

11. PeiiTuHroBasi cucreMa /Uit OLICHKH yCIIeBAeMOCTH 00y4aI0IINXCs

11.1. bajuibHbIE OLEHKH JJISl 3JIeMEHTOB KOHTPOJIS
Ta6mmma 11.1 — bayuibHBIC OIICHKH JIJIS1 2JIEMEHTOB KOHTPOJIS

. N MakcumanbHbIi
. MaxkcumanbHbIH MaxkcumanbHbIH
DneMeHTHl y4eOHOH 0asu1 3a mepuos Bcero 3a
Oamn Ha 1-yro KT ¢ |  Gamn 3a mepuon
NEeITEIbHOCTHU Mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHeIl ceMecTpa
8 cemecTp
3ayer 30 30
Ornpoc Ha 3aHATHAX 5 5 5 15
Otyet no nabopaTopHOH 10 10 10 30
pabore
OTt4er o NpaKTUYECKOMY 5 5 10
3aHATHUIO
Tect 5 5 5 15
HToro makcumym 3a 20 25 55 100
nepuos
Hapacraromum utorom 20 45 100 100
9 cemectp
Orpoc Ha 3aHATUAX 5 5 5 15
Otuer no nabopatopHoit 10 10 10 30
pabore
OTt4er 1o NpakTUYECKOMY 5 5 10
3aHATHIO
Tect 5 5 5 15
HToro MakcumyM 3a 20 25 25 70
nepuos
OK3aMeH 30
Hapacraromum utorom 20 45 70 100
11.2. IlepecueT 6a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer GayioB B OIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCTaBeH B Tadymie 11.2.
Tabnuua 11.2 — IlepecueT GayIjIOB B OLIEHKHU 32 KOHTPOJIbHBIE TOYKH
bannel Ha 1aTy KOHTPOJIBHOM TOUKU Ouenka
>90% ot MakcuManbHOM cymMbl 6arioB Ha aaty KT 5)
Ot 70% 10 89% oT MakcuManbHOM cyMMbl 6ayutoB Ha gaty KT 4
Ot 60% 10 69% OT MakcHUMaNbHOI cyMMBI OayioB Ha maty KT 3
< 60% ot MakcuMabHOIM cymMMbl OansioB Ha naty KT 2

11.3. Ilepecuer cyMMbI 02/1710B B TPAAHIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

HCpCC‘ICT CYMMBI 0ajioB B TPAAUIUOHHYO U MCKAYHAPOJAHYIO OLICHKY IPCACTABJIICH B Ta6.HI/II_IC

11.3.
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Ta6nuna 11.3 — IlepecueT cymMMbl 0aJIJIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Htorosas cymma 6ajios,

Omnenka (I'OC) YYHUTHIBACT YCIEITHO CIAHHBIN Omnenka (ECTS)
9K3aMeH
5 (oTMyHO) (3aYTEHO) 90 -100 A (0TIMYHO)
85 -89 B (ouens xoporo)
4 (xopor110) (3a4TEHO) 75-84 C (xoporo)
70-74
D (ynoBneTBOpHUTEIBHO)
3 (y10BIETBOPUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (nocpencTBenHo)
2 (HEYAOBIICTBOPUTEILHO) (e Huxe 60 6amios F (HeynoBneTBOpUTEIILHO)
3a4TEHO)

12. YuyeOoHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTeyeHue JUCIUNIMHBI

12.1. OcHoBHas JuTEpaTypa
1. TexHonorus pa3pabOTKH MPOrPAMMHBIX CUCTEM [ DJIEKTPOHHBIH pecypc]: YuebHoe nocobue /
boposckoit M. T'. - 2012. 260 c¢. — Pexum nocryna: https://edu.tusur.ru/publications/2436 (mata
obpamenus: 19.05.2018).
2. Ceru CBSI3W W CHCTEMbl KOMMYTalUU [DJEKTpOHHBIA pecypc]: YdeOHoe mocobue / B. M.
Bunokypos - 2012. 304 c. — Pexum nmoctyna: https://edu.tusur.ru/publications/694 (mata oOparieHus:
19.05.2018).

12.2. lonoaHuTeIbHAS JIUTEPaTypa

1. TlonoBko, Anaronmii Muxaiinosud. OCHOBBI TEOPUU HAJCKHOCTU : YueOHOEe mocobue s
By30B / A. M. IlosnoBko , C. B. I'ypos. - 2-e u3a., nepepad. u pomn. - CII6.: BXB-IlerepOypr, 2006. - 702 c.
(mammume B 6ubmmoreke TYCYP - 30 3k3.)

2. Xapros, BsuecnaB SIkoBieBrY. MUKpPONIPOLIECCOPHBIE CUCTEMBI: ydyeOHOE ITocodue il By30B
/ B. 5. XaproB. - M. : Akagemus, 2010. - 352 c. (Hanuuue B 6ubnuotexke TYCVYP - 16 3k3.)

3. T'yces C. JIByXbsaepHbI MUKPOKOHTPOJIEP KOMMAaHUU «MUIaHAp» JUIs BBICOKOHAIEKHBIX
npuMeHeHnd. // DnektpoHHble KommoneHTsl - No7 — 2011 — c¢.34-36. [DnekrpoHHBIH pecypc]: —
Pexxum pgocrtyma: http://milandr.ru/upload/iblock/e66/e66b760a26e878d948e22fb013fb853b.pdf (mata
obpamenus: 19.05.2018).

4. IMymumua C. Kakoynuan M. COoeycToilumBblii MUKpPOKOHTposulep Ha Oase siapa ARM
Cortex-M4F s cucteMm ¢ TOBBIIIEHHBIMH TpeOOBaHUSAMH HaAeKHOCTH, paspadoranubii 3A0 «I1KK
Munanap» // Kommnonentsl u texHonoruu - Ne 12 — 2013 — c. 90-92. [OnexkrpoHHBIi pecypc]: —
Pexxum noctyma: http://milandr.ru/upload/iblock/9fa/9fac952ebc3c2e60979d4dt5e531¢17d.pdf  (mara
obparenus: 19.05.2018).

5. TexHonoruu pa3zpabOTKH MPOTPaMMHOTO 0OeCTIeueHHs: COBPEMEHHBIN KypC 110 TPOTrPaMMHON
urxeHepun [Teker] : yuebHuk st By3oB / C. A. Opnos, b. S. [unekep. - 4-e uzn. - CII6. : I[IUTEP,
2012. - 608 ¢ (mammuune B oubmuorexke TYCYP - 13 7k3.)

6. TenexoMMyHUKAlIMOHHBIE CHCTEMBI [DIEKTPOHHBIN pecypc]: YueOHoe mocobue / A. B.
[TyroBkun - 2007. 202 ¢. — Pexxum gocrtyma: https://edu.tusur.ru/publications/1265 (mata oOpamieHus:
19.05.2018).

12.3. YueOHO-MeTOANYECKHE MOCOOHU A

12.3.1. O0s13aTesibHbIE Y4eOHO-METOAMYECKHE NOCOOUs
1. Henax C.IIL., aponun FO.b. JIabopaTopHblil MpakTHKYM 10 MUKPOKOHTPOJIJIEpaM CeMeNCTBa
Cortex-M. Meroandeckoe nocobue mo nMpoBeAeHUIO paboOT Ha OTIAO0YHBIX TUIaTax (Gupmbl «Munanapy.
-  Tomck [Onexktponusii pecypc]l: TYCYP, 2017. - 110 c¢. — Pexum pgoctymna:
https://edu.tusur.ru/lecturer/publications/7010/download (nara obparmienus: 19.05.2018).
2. Illapommn, 0. b. Metoauveckoe mocoOWe IO TMPOBEACHUIO MPAKTHYECKHX paboT Ha
OTJIaJOYHBIX MIaTtax ¢upmbl "Munanap" [DnexkTpoHHbI pecypce]: YueOHO-MeToandeckoe nocodue ams
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cnenuanbHocTeil: 15.03.04 ABTOMaru3anus TEXHOJOTHYECKHX MpolleccCOoB W mpous3BoAcTB, 11.04.04
DNeKTpOHUKA U HAaHODJIEKTpoHHKa [InexTponnbid pecypc] / lapormun FO. b. — Tomck: TYCVYP, 2017.
— 26 ¢. — Pexxum nocryna: https://edu.tusur.ru/lecturer/publications/7018/download. — Pexum noctyma:
https://edu.tusur.ru/lecturer/publications/7018/download (mzara obparenus: 19.05.2018).

3. Hlaponun, 0. BcrpamBaembie cucTeMbI il OTBETCTBEHHBIX MPUMEHEHUN [DIEKTPOHHBIH
pecypc]: ITlocobue mo camoctositenbHOU padote [DnekTpoHHbii pecype] / lapormma 0. — Tomck:
TYCVYP, 2017. — 9 c. — Pexxum nmocryna: https://edu.tusur.ru/lecturer/publications/7015/download —
Pexxum mocryma: https://edu.tusur.ru/lecturer/publications/7015/download (marta obparmenus: 19.05.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE IIOCOOMS 1JIs JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMHM 310POBbS U
HHBAJHI0B

Y4ueOHO-MEeTOJMUECKHE MaTepHalbl Ul CaMOCTOSATENILHOM U ayJUTOPHOIN PabOTHl 00yUJarOIIUXCs
U3 YMCIIA JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI 1 MHBAINUJIOB MPEAOCTABISIOTCS B (hopMax,
alalITUPOBAHHBIX K OTPaHUYCHUSAM HUX 3[J0POBBS U BOCHPHUATHS HH(OPMALIHH.

JL1s1 JIML ¢ HAPYLIEeHUSIMH 3PeHHUs:

- B ()OpMe ITEKTPOHHOTO JOKYMEHTA;

- B II€4aTHON (popMe YBEITMUCHHBIM IIPU(TOM.

JI1s1 1ML ¢ HAPpYLIEHUSIMM CJIyXa:

- B ()OpMe IIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOH opme.

J1J1s1 JIMIL ¢ HAPYIIEeHHSIMHM ONOPHO-IBUTATEJbHOI0 anmnapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIEYAaTHOH (opme.

12.4. IipodeccnoHaibHbIe 0a3bl JAHHBIX U HH(POPMAIIMOHHbIE CIIPABOYHbBIE CHCTEMBbI

1. https://edu.tusur.ru/

2. https://elibrary.ru/ - bubmuorpaduyeckas 6a3za TaHHBIX HAYYHBIX MyOJMKAIMA POCCHICKUX
YUYCHBIX

3. http://fpi.gov.ru/ - ®on MEPCIEKTUBHBIX MUCCIIEI0BAHUI

4. PexkOMEHIyeTCs HCIOJb30BaTh HH(POPMAIMOHHBIC, CIPABOYHBICE W HOPMATHBHBIC 0a3bl
nanHbIx https:/lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajbHO-TeXHUYECKOE o0ecnieyeHne JUCHUIIMHBI U TpedyemMoe MporpaMMHoe
odecrneyeHue

13.1. O6uue TpedOBaHUSA K MATEPUAIBLHO-TEXHUYECKOMY U MPOrPAMMHOMY 00ecne4YeHuIo
AMCUMILINHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrpaMMHOE o0ecrnedeHne 1Jisl JJeKIIMOHHbIX 3aHATHH
Jis mpoBeneHUs 3aHATUI JICKIMOHHOTO THIIA, TPYNIOBBIX U UHIWBUIYAIbHBIX KOHCYJbTAIUM,
TCKYIICTO KOHTPOJIA U HpOMC)KYTOLIHOI\/JI arTeCTal UCIIOJIB3YCTCA yqe6Ha${ ayauTopus ¢ KOJIMYECTBOM
MOCaZ0YHbIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAApTHON y4yeOHOW MeOensblo.
NwmeroTcsi aeMOHCTpallMOHHOE OOOpYJOBaHUE U y4eOHO-HArJsAHBIE TMOCOOHS, OOeCrneYnBaroIINe
TeMaTUYeCKHe WILTIOCTPALMH 0 JEKIIMOHHBIM pa3ziesaM JUCIUITIHHBIL.

13.1.2. MaTepuaJbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecrnedeHne JJIsl MPAKTHYeCKUX 3aHATHH

JlaGopaTopus 3JIeKTPOTEXHUKH, TEKTPOHUKU U cXeMOTexXHHUKH / JlabopaTopus uzMepeHuii B
TEJIEeKOMMYHUKAIIMOHHBIX CUCTEMAaxX

yueOHas ayIuTOpHs JJsl TMPOBENCHHs 3aHATUN JIEKIIMOHHOTO THIA, ydyeOHas ayauToOpus JUIs
MIPOBEJCHUS 3aHATHM NPAKTHYECKOro Tuma, YydyeOHas ayauTopusl Ui TPOBENCHHUS 3aHITHH
71a00paTOPHOTO THIIA

634045, Tomckas ob6nacTs, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 404 ayn.

Onucanue UMEIoIIerocs 000pyA0BaHUS:

- locka TraceBoard TS-408L;

- MysnbsTumMeauiinslii npoektop ViewSonic PID5154 DLP;

- Komnstoteps! knacca ve ke Celeron 2.4 GHz/256Mb/40Gb (4 mirt.);
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- JlabGoparopusie crenabpl: "MccnenoBanue 3akoHoB Oma um Kupxroda mpu rapMoHHUECKOM
Bo3aercTeuu", '"HcciaemoBaHwe pa3BETBICHHBIX Ieneid nepeMeHHoro Toka', "HcciepoBaHue
pa3BeTBJICHHBIX Ieneld mnoctosHHoro Toka", "MccnemoBanue I1enmu NOCTOSHHOTO TOKa C  OJIHUM
ucrounnkoM", "Pe3oHaHCc B mocnenoBaTelbHOM KosieOaTeapHOM KOHType', "Pe3oHaHc B mapaieibHOM
koiebaTenpbHOM  KOHType", '"MccnemoBaHue — pasBETBICHHBIX  IeTed W MarHUTOCBS3aHHBIX
unayktuBHocTer", "MccnenoBanne RC-¢punsTpo", "HcciaenoBaHue mepexoHBIX MPOLECCOB B IETSX
nepBoro u BTOporo nopsaxos", "MccnenoBaHue UIMHHOM JMHUM B CTAllMOHAPHOM U IEPEXOJHOM
pexumax";

- OTnamounbie KOMIUTEKTHI pupmbl "Mumanap" B coctae: MDR32F2QI (1 mr.), 1986BE93VY (1
wrt.), 1986BE91 (4 mt.), 1967BIL1T (2 mr.), 1901BIIT (2 wit.);

- Otnamuuku cranaapta IEEE 1149. (JTAG) tuna J-Link (8 mT.);

- Muxpoxomnstorep ¢pupmet MHTEK;

- MSTN-M100 (10 mr.);

- MynbTumerp;

- Ocnumorpad;

- 3D mpunTep Felix 3.0 (1 mt.);

- Kommniext cienmanusupoBanHoi yueOHOU Mebenu;

- PaGouee mecto npemnoaaBaress.

Crenapl A1 UCCIE0BaHUS TapaMETPOB CETEBOro Tpaduka, BKIIOYAIOIIHE:

- CTPYKTYPUPOBAHHYIO KaOEIbHYIO CUCTEMY, OOBEAUHSIIONIYI0 KOMIIBIOTEPHI Ay TUTOPUU B
JIOKAJIbHYIO BEIYMCIUTEIBHYIO CETh;

- CpelICcTBa aHAJIM3a CeTEeBOTo TpaduKa U yriIyOJIeHHOM MPOBEPKH CETEBBIX MAKETOB: aHAIU3ATOP
tpadura Wireshark, nuctpubyrus Kali Linux;

Komruiekcsl a1 co3ganus 371€MEHTOB TeIEKOMMYHHKAIIMOHHBIX CUCTEM Ha Oase:

- OJTHOIIJIATHBIX KoMITbioTepoB Milestone M-100

- otnanouHbixX miat K1986BE92QI;

- otnanounbix mwiat Genuino 101$

- IUTaThI PACHIMPEHHMS [T OpraHU3aliK JMHAN CBs3u mocpeactBom: Ethernet, Wi-Fi, GSM,
bluetooth, u T.x1;

KommuiekT u3mepurenbHOro o00pynoBaHus B coctaBe: AHanu3aTop kadbenbHbix ceteit M1 2016
Multi LAN 350, Ananuzarop Wi-Fi cereit NETSCOUT AirCheck G2

[TporpamMmmHoe obecrieueHue:

— Kaspersky endpoint security

— Microsoft Windows 7 Pro

13.1.3. MaTepuajbHO-TeXHHYECKOE U IPOrPaMMHOe o0ecrnedeHne 1Jisi JIa00paTOPHBIX padoT

Jlaboparopus IMEKTPOTEXHUKH, DIIEKTPOHUKH U CXeMOTeXHUKH / JlabopaTtopus usmepenuii B
TENIEKOMMYHHUKAITMOHHBIX CUCTEMAX

yueOHasi ayIuTOpus IJIsl TPOBEICHHS 3aHATUN JIEKIIMOHHOTO THUIMA, ydyeOHas ayauTopus I
MPOBEACHUS 3aHATUM MPAKTUYECKOrO0 THUIA, Yy4yeOHas ayauTOpHsl Il TIPOBEICHUS 3aHSATUH
1abopaTopHOro TUMA

634045, Tomckas ob6nacts, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 404 ayn.

Ornucanne UMEIOIIErocs 000pyI0BaHUS:

- locka TraceBoard TS-408L;

- MynbsTumMeauiinslii npoektop ViewSonic PJID5154 DLP;

- Komnstoteps! knacca ve ke Celeron 2.4 GHz/256Mb/40Gb (4 mir.);

- Jlabopatopubie cteHabl: "HccnemoBanue 3akoHoB Oma u Kupxroda mpu rapMOHHYECKOM
Bo3aercTteuu", '"HcciaemoBaHwe ~pa3BETBICHHBIX Iened mnepemeHHoro Toka", "HccnenoBanue
pa3BEeTBJIEHHBIX Ieneld mnocTosHHoro toka", "MccnegoBaHue Ienu NOCTOSHHOTO TOKAa C  OJIHUM
ucrounnkom", "Pe3oHaHCc B mocnegoBaTeIbHOM KoyiebaTeTbHOM KOHType", "Pe3oHaHC B mapauieTbHOM
konebaTenbHOM  KoHType", '"MccnemoBaHue — pa3BETBIEHHBIX  I[eed W MarHUTOCBS3aHHBIX
unayktuBHocTen", "MccnenoBanne RC-punstpo", "HccaenoBanue mepexoHBIX MPOIECCOB B IETISIX
nepBoro u BTOporo mnopsiako", "HccnegoBaHue NIMHHON JIMHUM B CTallMOHAPHOM U TEPEXOJIHOM
pexumax";
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- OTnamounbie KOMIUTEKTHI Gpupmbl "Mumannap" B coctae: MDR32F2QI (1 mr.), 1986BE93V (1
wrt.), 1986BE91 (4 mt.), 1967BL1T (2 mr.), 1901BIIT (2 wt.);

- Otnamuuku cranaapta IEEE 1149. (JTAG) tuna J-Link (8 mT.);

- Muxkpoxomnsiorep pupmet MHTEK;

- MSTN-M100 (10 mr.);

- MynbTumerp;

- Ocnumorpad;

- 3D mpunTep Felix 3.0 (1 mrt.);

- Kommniext crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npemnoaasaress.

CTeHbI [T UCCIIeIOBAaHUS MTAPAMETPOB CETEBOTO TpauKa, BKIIOYAIOIIHE:

- CTPYKTYPUPOBAHHYIO KaOEIbHYIO CUCTEMY, OOBEAUHSIIONIYI0 KOMIBIOTEPHI Ay TUTOPUH B
JIOKAJIbHYIO BBIUMCITUTEIHHYIO CETh;

- CpelICTBa aHAJIM3a CeTEeBOTo TpaduKa U yriIyOJIeHHOM MPOBEPKH CETEBbIX MAKETOB: aHAIU3ATOP
tpaduxa Wireshark, muctpubyrus Kali Linux;

Kommuiekcsl 11 co3ganust 3J1eMEHTOB TeJIEKOMMYHUKAIIMOHHBIX CUCTEM Ha Oa3e:

- OJTHOIIJIATHBIX KoMITbloTepoB Milestone M-100

- otnagouHbix miat K1986BE92QI;

- oTnanounbix mwiat Genuino 101$

- IUTaThI PACHIMPEHHMS [T OPraHU3aliK JMHAN CBs3u mocpeactBom: Ethernet, Wi-Fi, GSM,
bluetooth, u T.x;

KommuiekT u3mepurenbHOro o00pynoBaHus B coctaBe: AHanu3aTop kabenpHbix ceteit MI 2016
Multi LAN 350, Ananuzatop Wi-Fi cereit NETSCOUT AirCheck G2.

[TporpammHoe obecrieueHue:

— Kaspersky endpoint security

— Microsoft Windows 7 Pro

13.1.4. MaTepuaibHO-TeXHHYECKOE U POrPaMMHOe oOecriedeHue sl CAMOCTOSITeIbHOH PadoThl
Jis camocToATeNbHONM pabOThl MCIONB3YIOTCS Yy4eOHbIE ayTUTOPUHU (KOMIIBIOTEPHBIE KJIAccChl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, T. Tomck, Jlennna mpocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacte, T. ToMmck, yi. Kpacnoapmetickas, 1. 146, 201 ayxn.;
- 634034, Tomckas obnacts, T. ToMmck, Bepmmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactp, T. ToMmck, Bepminauna ynuna, 1. 74, 207 ayn.

CocraB 00opy10BaHUS:

- yueOHas meOerb;

- koMnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81'Tw. - 5 mt.;

- KOMIBIOTEpPHl MOJKIIOYEeHbl K ceTd «MHTepHeT» M 00ecnednBaloT AOCTYH B 3JEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaATENBHYIO CPEly YHHBEPCHUTETA.

[lepedeHs mMporpaMMHOTO OOECTICUCHHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKOe o0ecreyeHne M CUMILTUHBI JJIS JTUI ¢ OTPAaHUYeHHbIMH
BO3MOKHOCTAMH 32]0p0Bl)Sl U UHBAJINA0B
OcBoeHUE TUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMHA BO3MOKHOCTSMH 30POBbS U MHBAIHMIAMU
OCYIIECTBJISIETCS C UCTIOJIb30BAHUEM CPEJCTB 00YUEHUS OOIIETo U CIIeHMAIbHOTO Ha3HAYCHHS.
[Tpu 3aHATHSIX C OOYYAIOMIMMHKCS € HAPYWIEHUSIMH CJIyXa MPEeIyCMOTPEHO HCIOIb30BaHUE
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3BYKOYCHJIMBAIONIEH amnmapaTypbl, MYyJIbTUMEAHMHBIX CPEICTB W APYTUX TEXHUYECKHX CPEICTB
npuemMa/repeaaun ydeoHo mHGOpMaluu B JOCTYMHBIX (opMax, MOOMIBLHON CHUCTEMBI MpETOaBaHUS
JUIs OOYYaIONUXCS C WHBATHIHOCTHIO, TOPTATUBHOW MHIYKIIMOHHON CHUCTEMBI. Y4eOHas ayauTopus, B
KOTOPOW 3aHMMAIOTCSl OOyd4aromuecs C HapylmIeHHEeM Ciiyxa, 000pyloBaHa KOMIBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOH, BUJEOTEXHUKOU, IIEKTPOHHON JOCKOH, MYJIbTUMEIUNHON CUCTEMOM.

[Tpu 3aHATHAX C O0YYAIOUIMMUCS ¢ HAPYLIEHUSIMH 3PEeHUSIMH [IPETYCMOTPEHO HCIIOJIb30BAHUE B
JIEKIIMOHHBIX M Y4YEOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTpPA YAAJICHHBIX OOBEKTOB (HAIpUMeED,
TEKCTa Ha JOCKE WM cllaiila Ha SKpaHe) MpU IOMOIIM BHIEOYBEIMUUTENEH sl KOM(OPTHOTO
IIPOCMOTpA.

[Ipu 3aHsATHSAX C OOy4yalOUIMMHCS € HapYLWIEHHWSIMH OINOPHO-JABUIraTe/]bLHOI0 anmnapara
UCIIOJIL3YIOTCSl QJIbTEPHATUBHBIC YCTPONCTBA BBOJAa WHGOpPMAIMU M APYTrde TEXHUYECKUE CPEICTBA
npuemMa/repeaaun ydeoHo uHGOpMaluu B JOCTYMHBIX (opMax, MOOMIBHOW CHUCTEMBbI OOYYECHHS IS
JIIOEN C MHBAJIMAHOCTBIO.

14. OueHouyHble MaTepUAaIbl H METOAUYECKHE PEKOMEH/IALMYU 110 OPTaHU3AUMHN U3yYeHUs!
AMCHMILINHBI

14.1. ConeprkaHue OLEHOYHBIX MATEPHUAJIOB U METOANYECKNE PEKOMEeHIalluu
st oueHkH cTeneHdu chOpMHUPOBAHHOCTU M YPOBHSI OCBOCHUS 3aKPEIUICHHBIX 32 IUCHUIUITMHON
KOMITETCHIINI HCTIOB3YIOTCS OLICHOYHBIE MaTepUaIbl B COCTABE:

14.1.1. TecToBBIC 3aaHNA
1. KakoMy MOHSTHIO COOTBETCTBYET CJENYIOIIEee OMpeiesieHue: «abCTpaKkTHOE Ipe/ICTaBICHHE
OBM, koTOpO€E 0Tpaxaer ee CTPYKTYPHYIO, CXEMOTEXHUYECKYIO U JIOTMYECKYIO0 OpraHU3aluio»?
Cucrema 00paboTku HHPOPMALIH
BrrunciurensHas cucrema
Apxurexkrypa OBM
TexHonornyeckui npouece

2. Kakoii 06beM TaMsITH MOXKHO aIpeCOBaTh, UCMONB3Ys 16-pa3psaaHyro muHy aapeca’?
1 M6

16 Ko

64 K6

32 M6

3. B xadecTBe 3alOMHUHAIOIIETO 2JIEeMEHTa B MUKpocxeMax SRAM ucnonb3yercs. ..
Konnencarop

Pesucrop

Tpurrep

Juon

4. Kakoe onpeniesieHne COOTBETCTBYET MOHATHIO «KOMaH 1a»?

DneMeHTapHBIM akT MpeodpazoBaHus WK Mepeaadnd HHPOPMAIUH, BHITIOTHIEMbBIN, KaK TIPABUIIO,
3a OIMH MAaIIWHHBINA TaKT

[lepeuens cBeneHU, HEOOXOIUMBIX JIJISI BBITIOJIHEHUS OTIepaIlHii

3anucanHas B HEKOTOPOM ain(aBUTE€ COBOKYIMHOCTh BCEX CBEICHHH, HEOOXOJUMBIX IS
BBITIOJIHEHUS] HEKOTOPBIX ONEPALIMH B MAIIHE

[TocnenoBaTeTbHOCTE MHUKPOKOMAHJ| WJIA MHUKPOOTEPAIMA, HEOOXOAMMBIX IS BBITTOJHCHHS
OJIHOM MAlIMHHOW OIepaluu

5. B cocraBe peructpa ¢aaros npoueccopa Intel 8086 k apudmerndeckum ¢iiaraMm OTHOCUTCH. ..
IF — ¢nar npepriBanmii

DF — ¢nar nanpasneHust

ZF — ¢nar nyns

TF — ¢nar TpaccupoBku
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6. Kaxoii 3 MeTo10B ympaBjeHUs: BBOJIOM/BBIBOJIOM MOJpa3yMeBaeT NOJIHbIN KoHTposs LT Hanx
BCEMHU JTAIIAMU OCYLIECTBIIIEMOM MPOLIETyphl BBOIa-BbIBOIA?

BBoz/BBIBOZ IO TIPEPHIBAHUSIM

[Ipsamoii noctyn K naMaTu

IIporpamMMHO-yIIpaBiIsieMbli BBOJ-BBIBOJL

[Tonp30BaTenbCKUI BBO/BBIBO/I

7. Ilpu penieHun Kakux 3a1a4 peKOMEHIYETCS HCIIOIb30BaHNE MUKPOKOHTPOJLIIEPOB?
Jliist cepduHTa B MHTEpHETE M PabOTHI C TOKYMEHTAMH

JJ1s ipeioCcTaBIeHHsI CBOMX PECYPCOB T0JIH30BATENSIM B CETH

JIyist perieHus CII0KHBIX HAYIHO-TEXHUYECKUX 33]1a9

Jist ynipaBieHust JPYruMH YCTPOHCTBAMHE

8. Kakoii HeocTaTOK UMEIOT CHCTEMBI € OOIIEH TaMAThIO, TOCTPOCHHBIC HA CHCTEMHOH IITHHE?

[Tnoxo Macmrrabupyrorcs

Bricokast cTouMOCTh pa3paboTKu

Huskast ckopocTh MeXIpoLecCOpHOro ooOMeHa

Kaxxnprii mpormeccop MOKET HCIOJIB30BaTh TOJBKO OTPAaHUYEHHBIM 00BEM JIOKAJBLHOTO OaHKa
aMsITH

9. CISC (Complex Instruction Set Computer) oapa3zymeBaet, 4To IpOLECCOop:
[TopnepxuBaeT oueHb OOJIBIION HAOOP KOMaH/I U UMeeT HeOOJIbILIOE YHCIIO PErHCTPOB
[TonnepkuBaeT orpaHYeHHbIH HAOOP KOMaH/ U UMeeT HEOOJIBIIIOE YHCIIO PETUCTPOB
[TonnepxuBaeT oueHb OOJIBLION HAOOP KOMaH/ U UMEET OO0JIBIIOE YUCIO PETUCTPOB
[TonnepkuBaeT orpaHnYeHHbIH HAOOP KOMaH/ U UMeET OO0JIBIIOE YHCIIO PETUCTPOB

10. Anpec HenpepbIBHOT0, HECETMEHTUPOBAHHOTO a/IpECHOI0 IIPOCTPAHCTBA — ITO:
JluneitnbIit agpec

Jlornueckuii aapec

DOu3nvecKum apec

PeanbHb1il agpec

11. B yeM cocTouT OCHOBHAs 3a/1a4ya mpoiieccopa?
B BBINIOSTHEHUH TPOTpaMMBbl

B pacnipenenenuun onepatuBHON NaMsITH

B unentuduxanyum yctpoicTs

B 06paboTke nmpepriBaHmii

12. K agpecHbIM perucTpam HCIOJHUTEIBHOIO 0JI0Ka MUKPOIIPOLIECCOPA OTHOCUTCS:
SP

BX

AX

CX

13. Kakue knaccsl HUHTEp(}EHCcoB BBIIEISIIOT B COOTBETCTBUH € (DYHKIIMOHAIBHBIM Ha3HAYECHUEM?

Cucremuble uHTepdeiicel, uHTepdeiicsl nepudepuitHoro o0OpyIOBaHUS, HPOTPAMMHO
yIpaBiisieMble MOAYJIbHBIE CUCTEMBI M IPUOOPHI, HHTEP(EINCHI ceTel nepenayn TaHHbIX

OpnHOCTOpOHHME, IBYCTOPOHHUE

CHUHXpOHHBIE, ACHHXPOHHBIE

ITapajutenpHble, IOCIEN0BATEIBHbBIE

14. Kakue onepanuun MOXeT BbIIOIHATE [13Y?

UYreHnue u xpaHeHUE
Urenue, 3a11UCh U XPAaHEHUE
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3anuch U XpaHEHUE
YreHne u 3anUCh

15. ITo kakoMy TIpu3HaKy HHTEP(EIHCHI AETATCA HAa MaruCTPaJbHBIN, paAHaIbHBINA, ETIOYHBIA 1
KOMOWHUPOBaHHBII?

[To crioco0y coeMHEeHNsT KOMITOHCHTOB

[To pexumy nepenaun nHGoOpMaUu

ITo ciocoOy nepegaun nHGOPMALTUH

[To npunumy oomMena uHpopmaruei

16. Ilo muHe ynpaBiaeHus nepenaeTcs:

Curna, onpeieNnsonyni, Kakyro Olepaluio He00X0IMMO BBITOJIHUTH
Anpec y4acTBYIOIIUX B OOMEHE 3JIEMEHTOB MTaMsTH

Nudopmanus, 3anuceiBaeMast B HaMsATh

WNudopmanusi, cauTHIBaeMas U3 NaMsITu

17. Kakue s3bIKM OTHOCATCS K SA3BIKaM IPOTrPaMMHUPOBAHMS HU3KOTO YPOBHS?
[IpouexypHO-OpUEHTHPOBaHHBIE

MammuHHO-OpHEHTUPOBAaHHBIE

[IpoGieMHO-OpHUEHTUPOBAHHBIE

OOBEKTHO-OpUEHTUPOABHHbBIE

18. B kakom Bujae nepenaud JaHHBIX KaxkJas IepefaBaeMasl MOCIIEJ0BaTEIbHOCTb CHMBOJIOB
HAYMHAETCS CO CTAPTOBOTO U 3aBEPIIACTCS CTOMOBBIM OUTOM?

ACHHXPOHHOH.

CHUHXpPOHHOM.

N30xpoHHas1.

ACUHXPOHHOW M CHHXPOHHOM

19. Kakoii onepaTop B CH-MOAOOHBIX A3BbIKAX MPOTPAMMHPOBAHUS UCIIOIB3YETCS ISl MIPUHSITHS
perieHnii?

cout

if

while

for

20. B unentudukaropax B CU-MOAOOHBIX SI3bIKAX MPOTPAMMUPOBAHMS MOXKHO HUCIIOJIB30BATh:!
3aryiaBHbIE ¥ CTPOYHBIE JAaTUHCKUE OYKBBI, HU(PBI U 3HAK TOTYEPKUBAHUS

3ariaBHbIE U CTPOYHBIE JTATUHCKHE OYKBBI

3aryiiaBHbIE ¥ CTPOYHBIE JAaTUHCKUE OYKBBI, HU(PBI

3ariaBHbIE U CTPOYHBIE JJATUHCKUE OYKBBI, 3HAK MOJYEPKUBAHUS

14.1.2. Dx3aMeHAIMOHHBbIE BONIPOCHI
. Pa3BuTHe BeruncnuTenbHON TeXHUKHU. [lokonenus OBM.
. [lepcriekTHBBI pa3BUTUSI MUKPOIIPOLIECCOPHOUTEXHUKU. DBOIOIHS MUKPOIIPOLIECCOPOB.
. [IpyHIMI TPOrpaMMHOTO YIIPAaBJICHUS.
. Kimaccudukamms mukpomnporieccopos (MIT).
. CtpykTypHas opranuzanus MUKpo-OBM (mMukponporneccopubix cuctem (MIIC)).
. Anroput™m BeITtosTHeHHs KoMaH 61 B MIIC.
. Obmas crpykrypa MIL.
. [IporpamMmMHuo-ympaBinisiemblii BBO1/BbIBOA (CriocoObl 0oMeHa nnpopmanueit 8 MIIC).
. Opranuzanus npepbiBanuii B MUKpoOBM (Cnoco6s! oomena nadopmarueit B MIIC).
10. Opranusanus npsMoro aoctyna kK namsati (Crnocoost oomena undopmarueit B MIIC).
11. Tunst apxurextyp MIIL. OcobenHocTH. JIOCTOMHCTBA HEAOCTATKH.
12. OcHOBHBIE XapaKTEPUCTUKN MUKPOIIPOLIECCOPOB U MUKPO-OBM.
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13. Mukpokontposeps! (MK). Onpenenenne. O6001eHHas CTPYKTYpHAs cXxeMma.

14. BcTpoeHHbIe OTNIaIouHbIE CpeAcTBa coBpeMeHHbIX MK.

15. O630p coBpeMeHHBIX MUKPOKOHTpoJUIepoB. Tenaenuunu pazsutus. Knaccudukanus MK.

16. O0mme ceenenust o MK cemerictsa MCS-51.

17. IlpuHumMnel IporpaMMUpPOBaHUs Ha acceMOIepe.

18. IIporpammupoBanure MIIC Ha s3bIkax BBICOKOTO YPOBHSI.

19. IJIUC. Onpenenenne. Tunsl. IIpuHIunel mpoekTupoBaHusl.

20. [Tamatp B mukponporieccopubix cuctemax (Flash, FRAM, MRAM, SRAM, DRAM).

Opranuzanus namsta. [Ipumepst

UCIOJIb30BaHU.

21. O6mas xapakrepuctuka Cortex-M3. bubmuorexka CMSIS.

22. IIporpammuas mozaenb Cortex-M3.

23. Pexxumel padoty LITY Cortex-M3.

24. XapakTepucTuka cucTeMbl KoMan 1 Thumb-2.

25. Opranusanus goctymna k oraenpHsiM outam B LIITY Cortex-Ma3.

26. Cuctemusrii Taiimep Cortex-M3.

27. O6paboTka uckitouenuii u npepreianuii. Konrpomnep NVIC.

28. HnterpupoBanHas cpeaa paspabotku IAR Embedded Workbench for ARM. Ilpomecc
MOJTYYCHUS «ITPOITUBKH.

29. brnok cOpoca u ynpasieHus: TakToBeiMU 4actoTamu MK Munanap wiu STM32.

30. UucTpyMeHTanbHbIe cpesicTBa pa3padoTku u otinaaku MIIC.

31. Konseiiep Cortex-M3. AnnapaTtHas u nporpammHas peanuzanus. [T — 6moxk.

32. Pabora Cortex-M3 nop ynpasnenuem RTOS.

33. Opranmzanus creka B Cortex-M3.

14.1.3. TeMblI ONIPOCOB HA 3AHATHUIX

AnmaparHas peanu3aiusi BHyTpUCXeMHOM oTiaaku. OCOOEHHOCTH €€ MCIOIb30BaHusl, HACTPOUKHU
IIPOEKTA.

[MogmuoxectBo s3pika Cu++ mis BC (Embedded C/C++). McnonszoBanue MoanpukaTtopoB
(volatile, const,), union, nupextuB cpensl pazpadotku [AR. Joctyn k 6utam. Pabota ¢ ykazarensimu.

Ucrtopus BoznukHoBeHUs IDE, Ha3HaueHNEe, 0COOCHHOCTH MCIIOIH30BAHUS.

OcHOBHBIE OHATHUSA, (PAKTOPBI PUCKA, U METOBI OBBIIIEHUS HAJIE)KHOCTH 3alIUThl THPOPMALIUH.
Pucku Texyime M NMOTEHUHMaNbHbIE, CBA3aHHbBIE C MCIOJIb30BaHUEM 3apyO€KHOW IJIEMEHTHOH 0a3bl U
nporpammuoro odecneuenus (I10)

OcCHOBBI TEXHOJIOTMM TPOU3BOACTBAa MHKpocxeM. Kiaccudukanuss u  XapakTepUCTHKA
3allOMMHAIONIUX YCTpoicTB. TpeboBaHus 1 0coOeHHOCTH MX Hcnosb3oBaHus B TKC.

CrpykTypHas cxema Mukpomnpoiieccopa. OcHOBHOE (YHKIIMOHAIBHOE Ha3HAYEHUE OTAEIbHBIX
0JI0KOB. DBOJIIOIIUST MUKPOIIPOLIECCOPA.

®upma u apxurektypa ARM. OcobGeHHocTu 3TOM apXWTEKTypbl. IlpuumHbl ee MupoBoit
MOMYJISIPHOCTH.

KoHCTpyKTHBHBIE OCOOEHHOCTH amnmapaTHBIX CPEACTB JUIsl OTBETCTBEHHBIX M BBICOKOHAJIEKHBIX
npuMeHeHni. [Ilpumep pemenns nanHou 3anaun B apxurekrype ARMv7

Cucrema xomann g Cortex-M3. [lonstue ontumuzanuu Kojaa. OCHOBHbBIE NPUEMBI MTOJTYYEHUS
BBICOKOCKOPOCTHOTO KOJa.

Hcropuss m npuumHbl TNosiBIeHHs MHUKpokomnberorepa MSTN-M100, ero XapakTepUCTHKH W
BapHaHThI UCIOJIb30BAaHUS B PA3JIMYHBIX y3J1aX aBTOMAaTUKU M CUCTEMAX TEIEKOMMYHUKALIUN.

IToBTOpEHNE TPONMIEHHOTO Marepuana M3 MPONIUIbIX KypcoB. OCHOBHBIE 3a/auu,pellacMble B
TeopuH LU(pPOBOit 00pabOTKHM CUTHAIIOB.

[IpeoOpazoBanne wuHGOpManMK B KaHamax CBs3u. [IpobOrmeMbl 3amuThl  WHGOpMAIUH,
IepelaBaeMoil 10 KaHajaM CBA3M. AnmnapatHele M cxemorexHudeckue peuierust B TKC. Ucropus un
tenaeHuuu passutus TKC.

YcTpoiicTBO, Ha3HAUEHHE M WCMOJIb30BaHUE HU(POBBIX MOPTOB MUKPOKOHTpoOJUIepa. BapuaHTb
CXEMOTEXHUYECKUX PEIICHUH.

KondurypupoBanue mnoproB mnpu pazpadorke I[10. Tunuuynsle ommOKku pa3pabOTUYUKOB,
BIIMSIOIINE Ha HAIEKHOCTh pab0OThI MUKPOKOHTpoOIiepa B coctaBe TKC.
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I'eneparopsl TakToBOro curHaia. KoHTposuiep anmapaTHbIX mOpepbiBaHuM. CXeMOTEXHHKa
MTOAKJIIOYEHUS] BHEIIHUX YCTPOMCTB.

Haznauenue u pexxumbl pabOTHI anmapatHeIx TaitMepoB. KonpurypupoBanue taiiMepos.

Hasznauenne npsimoro noctyna k namstu. [Ipumep co3manus npoekra ¢ ucnosib3oBanuemM DMA
KOHTpOJLIepa.

YerpoiictBo u  mpunHiun  pabotel ALl KondwurypupoBanue mnoproB MK mox AILIIL
CxeMOTexXHHMKa MOJKIYEHHS aHAJIOIOBbIX BHEIIHUX YCTPOMUCTB.

Hasnauenne u BHyTpeHHee yctpoiictBo LIAIL. ITapametpsl, xapakrepusyrommue padorty IIAIL
Tunu4nble aHAIOTOBBIE MPUOOPHI, CXEMOTEXHHUKA UX MOIKIIOUCHUSI.

Hasnauenune u ycrporictBo UART. ITpuMepbl noAKIIOYEHUS.

Haznauenue, pesxumbl paboThI, mpuMepsl ucrnonb3oBanus B TKC.

Controller Area Network (CAN) - MukpokoHTpoiulepHas ceTh. Ha3HaucHHe, armmapaTHO-
nporpaMMmHoe obecrnieueHue, npumepsl ncroias3zoanus B TKC.

14.1.4. 3auér
. Uro Takoe nndopmarus?
. Uro Ttakoe sHTpOnMA?
. Kak u3zmepsiercs konmuectBo undopmanmu?
. Uro Takoe OuT, quT, HAT, OAT?
. UTo Takoe JTMHUS CBSI3U M KAaKUMU MapaMeTpaMy OHA XapaKTepusyercs?
. Uro Takoe kaHai cBsi3u? Uem JIMHUS CBSI3U OTJIMYAETCS OT KaHajia CBS3U?
. B kakux enquHUIIAX U3MeEpSETCs MPOIYCKHAs CIOCOOHOCTh KaHasa CBSI3U?
. Kak mponyckHasi cmocoOHOCTB 3aBUCHUT OT ITOMEX B KaHAJIE CBS3H?
. 1714 9ero cmy>KuT KoaupoBaHue coodmennii? Yto Takoe u30bITOUHbIN Ko7
10. Kakum oOpa3om mpeoOpasyeTcsi CHTHAJI TPH Pa3roBOpe ABYX aOOHEHTOB IO COTOBOMY
Tenedony?
11. Yto Takoe mepemparounas QyHKIHsA?
12. M300pa3ute 00IIyIO CTPYKTYpY KaHalla CBS3H.
13. MI3BeCTHO MOHATHE OPTOrOHAJIBHBIE BEKTOPBI. A UTO TAKOE€ OPTOTOHAJIBHBIE CUTHAJIBI?
14. Uto Takoe 1myM U KaKUMH IMapaMeTpaMu OH XapakTepu3yercs?
15. Yro Takoe cieKTpaibHas XapaKTepUCTUKA CUTHAJA?
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14.1.5. Bonipocsl 1Jist NOATOTOBKH K NPAKTHYECKHUM 3aHATHAM, CEMHUHAPaAM

Wnrtepoeiic J-link, ITAG. AnnapaTHble cpeicTBa OTJIAJKH MUKPOKOHTPOJIJIEPOB.

Peructpanus Ha 35eKTpOHHOM UWH(MOpPMAIMOHHOM pecypce http://esau.tusur.ru/ . OcBoeHuUe
IIPUEMOB TOJBb30BaHUS 3TUM pecypcoM. BrinmosHeHHe TecToBbIX 3aaaHuil. OOLIeHHe ¢ KoJuleraMH |
0OMEH JTaHHBIMU Yepe3 3TOT pecypc.

JanbHeiiee 3HakoMCTBO co cpeaamu paszpabotku I10. 3HakOMCTBO ¢ MPOrpaMMHON MOJIENbIO
MHUKPOKOHTpOJIJIEpa ITYTEM IOIIATOBOTO MCIHOJHEHMS IPOrPaMMBI, MPOCMAaTPUBAHUA W H3MEHEHUS
PETUCTPOB U COJEPKUMOTO MAMSTH. BBINOTHEHNE KOPOTKUX TECTOBBIX 3aJaHUM.

[IpakTUueckoe 3HAKOMCTBO C CHUCTeMOW KoMaHaA. MamuHHBIH KoJ mporpammbl. CrocoObl
aapecanuy. OntumMuzanus Koga KOMIWIATOpoM. OnTUMH3aIys KoJa BPYUHYHO. BbINOIHEHNE KOPOTKHUX
TECTOBBIX IPUMEPOB.

3HAaKOMCTBO C MHKPOKOMIIBIOTEpOM. YcTaHoBKa HeoOxomumoro I1O. 3HakoMcTBO co cpenoi
pa3zpaboTku M OuOIMOTEeKaMH MporpaMM. 3allyCK TOTOBBIX MpuMepoB. Pa3paboTka W wucHbITaHHE
IIPOCTENIINX TECTOBBIX IPOIPaMM.

3armycK roTOBBIX TECTOBBIX MpuMepoB. [logkmtouenne BHeMHUX HU(PPoBBIX ycTpoiicTB k MK Ha
MaKeTHOH IJ1aTe, UCTIBITAaHuE COOPAaHHOTO KOMIUIEKTa B paboTe.

Cunxponmuzanus o Bpemenn B MK u TKC. Konrposnep npepeiBannii NVIC. IIpaktnueckue
IIPUMEpPHI UCII0NIb30BaHusA. MoaenupoBanue atak. [lapanuy cetu.

Co3nanne npoekra ¢ ucnoas3oBanueM OCPB. BrinonHenne npeapliymx TeCTOBBIX IPUMEPOB C
noj ynpasienueM OCPB. IlpodunupoBka kojia, cpaBHEHUE Pe3yIbTaTOB.

[TpakTrueckas pabota ¢ koHTposuiepom DMA

[TpakTuyeckoe nzyuenue ycrpoiictsa u ocodennocteit paborsl ALl Kondurypuposanue ALIL
3ammyck TECTOBBIX IPUMEPOB, MOJEPHU3ALIMS KOJA.

[IpakTuyeckoe wu3ydyeHue ycrpoiictBa U ocobenHocteil pabGotel L[AIL. Kondurypuposanue
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noproB ais LIAIL 3anmyck TecTOBBIX IPUMEPOB, MOJIEPHU3ALMS KOA.

CoennHenue NByX MUKpOKOHTposuiepoB o UART

Pazpabotka  mpocreiimeit JIOKaJIbHOMN BBIYHCIIUTEIILHON ceru -- IIpoCTeHIIEH
TEJICKOMMYHUKAIMOHHON CUCTEMBI.

Pacuér, pa3zpaborka, HacTpoiika, MCIBITaHHE, PEKJIaMHAas KOMIIAHHSA, OTIpPaBKa MOTPEOUTEIIO,
COIIPOBOXICHHUE.

14.1.6. Tembl 1a60paTOPHBIX padoT

YcTaHoBKa, HAcTpoWKa cpeipl pa3paboTKH. 3amycK TECTOBOIO NpuMepa. ApPXUBUPOBAHHE H
pa3Menienue npoekra B redmine. 3arpyska u3 redmine mpoeKkTOB KOJUIET. 3amycK paboT KOJUIET Ha CBOEM
KOMIIBIOTEPE.

['enepupoBaHrEe TECTOBOIO CUTHaja MUKPOKOHTPOJJIEPOM M 3allUCh €ro Ha auck. [lapamerpsl u
YPOBEHB IlIyMa JIOJIKHBI 3a/1aBaThCs M10JIb30BATEIIEM.

Ananranusi cpei pa3paObOTKH Il MCIOJIB30BAaHUS MHKPOKOHTPOJUIEPOB (Gupmbl "Mumanmap".
BrinonHeHne cBOero MHAMBUAYAIBHOTO 3aJaHUS.

VYcranoBka, Hactpoirika NetBeans. BpinmosHeHue CBOEro HWHAMBUIYAJIBHOTO 3aJaHUs Ha
mukpokomnborepe MSTN-M100.

Boccranosnenue USB-3arpy3unka B HamMsTH IPOTPaMM.

Muranue cBETOIM0I0M COIJIACHO CBOEMY MHJIMBUYaIbHOMY 3aJaHMIO.

Hanucare xox, BbI3bIBAIOUIMI NEpenojiHeHUE creka. VccienoBare mporpaMMmy Ha OTJIAIOYHBIX
MakeTax.

HccnenoBanre GUTOBOIO JOCTYIA K MaMATH Ha JIA0OPATOPHBIX MaKeTax.

CpaBnenue cuctem oTnaaku nmporpamm B cpenax Keil, IAR u NetBeans.

KoundurypupoBanue noptoB. 3HakoMcTBO ¢ 6ubnuorekoit CMSIS, cranmaptHoi OHOIMOTEKOM
npaiisepoB. [loaxmrouenne JKKW nucnnes u kinaBuarypbl. BBIIONIHEHHME CBOET0 WHAMBUIYAJIBHOI'O
3a/1aHMUS.

Bpemst 8 MK u TKC. Pexumbl paboTel TaliMepoB, IpoTrpaMMUpoOBaHue TaiiMepoB. KoHTpoib
BPEMEHM KaK OJMH U3 MeTo10B 3amuThl B TKC.

LIATT/ALIT uzy4enue paboThI C aHATIOTOBBIMU MTPHOOPAMH.

CoenvHeHne MHMKpPOKOMIIBIOTEpOB ¢ wucnosnb3oBanueM UART. HccnenoBanue pas3inuyHbIX
PEXUMOB PabOTHI.

Coenunenne MukpokommnbioTepoB 1o SPI. MccnenoBanue peskuMoB paboThI.

Coenunenune Heckonbknx MK o CAN mune. MccnenoBanue T10CTHKUMBIX TAPAMETPOB CETH.

14.2. TpeGoBaHusI K OLEHOYHBIM MATEePHAJIaM JIJIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMH
310POBbSI M MHBAJIH/I0B
Jig 1M ¢ OrpaHMYEHHBIMH  BO3MOJKHOCTSMM 3JI0pPOBbS M HMHBAIUAOB IPELYCMOTPEHBI
AOIOJIHHUTECIIBHBIC OIICHOYHBIC MaTCpHAJIbl, ICPCUYCHDb KOTOPLIX YKAa3aH B Ta6J'II/IH€ 14.
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Tabmuma 14 — JlononHuTENbHBIE MaTepUaIbl OIICHUBAHUS IS

3I0POBBSI 1 HMHBAIIUIOB

JijI ¢ OIrpaHUYCHHBIMU BO3MOKHOCTAMU

Kareropun
o0yJaromuxcst

Buapl 4OMOIHUTENBHBIX OIEHOYHBIX
MaTepHuasioB

@DopMbI KOHTPOJISI U OLIEHKH
pe3yabTaTOB OOYUECHHUS

C HapyleHus MU
ciyxa

TecTbl, TUCHEMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOTHI

[IpenMymecTBEHHO MUCHMEHHAS
poBepKa

C HapylieHusIMu
3peHHS

CobecenoBaHue 110 BOIIpOCaM K 3a4eTy,
OIIPOC IO TEPMHUHAM

[TpenmyIIeCTBEHHO yCTHAsS TIPOBEPKa
(MHAWBUIYATBHO)

C HapylieHusIMU
OTIOPHO-
JIBUTATEIILHOTO
amnrmapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHbIE paOOThI, IMCbMEHHBIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIIPOCHI K
3ayery

[Ipenmy1iiieCTBEHHO TUCTAHIIMOHHBIMU
MeToIaMuU

C orpaHuyYeHUsIMU 110
00IIeMeTUIINHCKUM
MOKAa3aHUSIM

TecTpl, MUCbMEHHBIE CAMOCTOSITEIbHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1iecTBEHHO IIPOBEpPKA
METO/IaMHU MCXO/S U3 COCTOSTHUS
oOyuarolerocss Ha MOMEHT IIPOBEPKU

14.3. Meroanueckue peKOMeHAAIMN 110 OLEHOYHBIM MaTepUAaJIaM JIsl JIUI ¢ OTPAHUYEeHHbIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Jns nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbS M HHBAJIUAOB TMpPEIyCMaTpHUBAETCS
noctymHas popma MpeIoCTaBICHUS 3a/IaHUiH OLIEHOYHBIX CPEJICTB, 8 UMEHHO:

B MIEYaTHOI Qopme;

B MIEYaTHOI opMe ¢ yBEITMUEHHBIM HIPUPTOM;
B (hopMe€ FIIEKTPOHHOI'O JOKYMEHTA;

METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHUs BCIIYX;
IIPEIOCTaBIIEHUE 3aJaHHs C UCIIOJIB30BaHUEM CYPAOIEPEBO/IA.

JlutiaM ¢ orpaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSl U MHBAJIMAAM YBEIUYHBACTCS BpeMsl Ha
MOATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMpochl. [[ms Takux oOywarommxcs MpeaycMaTpuBaeTcs
nocTyrHas (opMa mpeIocTaBiIeHrs OTBETOB Ha 3a/IaHUsI, @ UMEHHO:

INHUCBbMCHHO Ha 6YM8.FC;

Ha6op OTBCTOB Ha KOMIIBIOTEPCEC,
Ha6op OTBCTOB C UCIIOJIb3OBAHUEM YCIIYT' ACCUCTCHTA,
MMpeaACTaBJICHHUE OTBETOB YCTHO.

[Tpouenypa oueHHMBaHMSI pPE3yIbTATOB OOYUYEHHUS JIMI C OrPAaHWUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsSI U MHBAJIMJIOB M0 AMCLUIUIMHE MPEIyCMaTpUBAET NpeAocTaBlieHue MH(opMaiuu B ¢popmax,
a/IalITHPOBAHHBIX K OTPAaHUYEHHUSAM UX 3710POBbsI U BOCIPUATHS HH(POPMALIUU:

J1s1 1ML ¢ HApYIIEHUAMH 3PEHUS:

B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;
B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM.

JLst M1 ¢ HAapYIIeHUusIMH cJIyXa:

B (hOpMe IIIEKTPOHHOTO JJOKYMEHTA,;
B MIEYaTHOH (opme.

I[.Tlﬁ JIMI ¢ HAPYIICHUSAMMA OIIOPHO-ABUIaTCJIbHOT0 almapara:

B (hopMe FIIEKTPOHHOTO JOKYMEHTA;
B MIEYaTHOH (opme.

[Tpn HEoOXOMUMOCTH JI JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/I0pPOBbS U HMHBAIUIOB
MpoIieIypa OIEHUBAHUS PE3yJIbTaTOB 00YUEHUS MOXKET MPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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