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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Ilenbro OCBOEHMS OUCLMILUIMHBI «ANNapaTHbIE CPEACTBA TEIEKOMMYHUKAIMOHHBIX CUCTEM»
ABIISICTCS IPUOOPETEHUE CTYIEHTaAMU 3HAHHUH 10 OCHOBAM IOCTPOEHUS, TPUHIUIIAM (DYHKIIHOHUPOBAHHUSA,
Pa3HOBUJIHOCTSX, crocobax peanu3anuu, o0MacTsIX MPUMEHEHHS, HalpaBICHUU PA3BUTHS U, Kak
CJIEICTBUE, BO3MOKHOCTEN UCIIOJIb30BaHUS HA IIPAKTUKE AMIApATHBIX CPEACTB TEICKOMMYHUKAMOHHBIX
CUCTEM.

1.2. 3agauy AUCHUILIUHBI

1. U3yuuTh s5eMeHTHYIO 0a3y BeuucauTeabHON TexHUKH (BT); M3yuuTh NpuHIMIBI TOCTPOSHUS
U QYyHKUMOHMUPOBAHUA KOMOWMHALIMOHHBIX CXeM U HUGPOBBIX aBTOMAToB; M3yuuTh OCHOBHBIE
0COOEHHOCTU apXHUTEKTYPbl U CTPYKTYPbI Pa3IMYHBIX KJIACCOB MPOLIECCOPOB (MUKPOMPOIECCOPOB);
N3yunTh npuHUUNBI pabOThl MUKPONPOIECCOPHBIX cucTeM; OBiaAeTh anmapaTHO-MPOTPAMMHBIMU
cpenctBamu BT, mpuMeHsieMbIMH BO BCTPOEHHBIX cuctemax; ChopMHUpoBaTh CIOCOOHOCTh y4aCTBOBATH
B pa3pabOTKe KOMIIOHEHTOB TEJIEKOMMYHHUKAMOHHBIX cucTeM; ChopMUpOBaTh CIOCOOHOCTh TPUMEHSITh
TOJIOKEHHST TeOpUi UG pPoBOK 00pabOTKH CUTHATIOB, HHOOPMAIIUK U KOJAUPOBAHUS, DJICKTPUUECCKOU
CBS3M JJIA penieHus npodeccuoHanbHbIX 3aa4; M3yduTh OCHOBHBIE TPOTOKOJIBI CBA3U UCIOJIb3yEMbIE B
TEJIEKOMMYHUKALMOHHBIX CUCTEMAaX.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Ooka gucrmiing: O0g3aTebHas 4acTh.

Monyne quctumiue: Moayns cnenpansHoctd (special hard skills - SHS).

Nunexc qucuumiuasl: 51.0.03.30.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUITMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-7. Cnocoben
C03/1aBaTh MPOrPaMMbI
Ha A3BIKC BBICOKOI'O
YPOBHS, IPUMEHSATH
CYIICCTBYIOIINE
peanusanuu CTpyKTyp
JNAHHBIX U aJIFOpI/ITMOB

OIIK-7.1. 3HaeT ocHOBHbIE
KOHCTPYKLIUHU B OMOIHOTEKH
SI3BIKOB TIPOTPAMMHUPOBAHHS,
TPUHIHITBI TTOCTPOSHUS
pOTpaMM B IPOIIETypHO-
OPHUEHTHUPOBAHHOMN U
00BEKTHO-OPUEHTUPOBAHHOMN
napaaurmax

3HAaTh MPUHIMITEI OPTaHU3ALUT
(YHKIMOHATBHBIX U HHTEP(EHCHBIX CBS3EH
BBIYUCIIUTEILHBIX CUCTEM C 00bEKTaMHU
aBTOMaTH3aIUU

3HaTh OCHOBHBIE KOMIIOHEHTHI BCTPAUBAEMBIX
CUCTEM U TpeOOBaHUS K HUM

OIIK-7.2. YmeeT
pEaT30BBIBATH aJITOPUTMBI
Ha SI3bIKE IPOTPAMMHUPOBAHUS,
paboTaTh ¢ MHTETPUPOBAHHON
cpenoi pa3paboTKu
MIPOrpaMMHOTO 00eCTIeUeHNUS,
MIPOBOJIUTH OIICHKY
BBIYUCIIUTEILHON CIIOKHOCTH
IropuT™Ma

YMeer GopMHpPOBATH TEXHUIECKUE
TpeOOBaHUS K TEICKOMMYHHKAIIMOHHOM
CHCTEME C YUYETOM YCJIOBUHN €€ TPUMEHEHHS
YmMmeer pazpabaTsiBaTh, BHIOUPATh,
HACTpaWBaTh U SKCILTYyaTHPOBATh
KOMITOHEHTBI TEJICKOMMYHHUKAITMOHHBIX
CHUCTEM, PUMEHSTH TTOJI0KEHUS TEOPUI
dpoBoit 00pabOTKKM CHTHAJIOB,
WHPOPMAIIUU ¥ KOAUPOBAHUS, dJICKTPUICCKOM
CBSI3U ISl pEIeHUs TIPOodecCHOHATBHBIX
3amad

OIIK-7.3. Bnaneer HaBbIKaMH
BbIOOpa U pa3pabOTKU
QITOPUTMOB NIPH PEILICHUH
TUIOBBIX 33734
IpOTrpaMMUPOBAHUS,
pa3pabOTKU ¥ TECTUPOBAHUS
porpaMMm MO MOCTaBIEHHON
cneuuduKanuu

Bnaneet HaBeIKaMu MMPOCKTUPOBAHUA U
pa3pa60TKH TCIICKOMMYHHUKAITUOHHBIX CUCTEM
Brnaneet HaBbIKaMu p33pa60TKI/I n OTJIaAKH
nporpaMmMHOIO O6CCHC‘ICHI/I$I, HCIIOJIL3YCMOT'O
B TCJICKOMMYHUKAITUOHHBIX

CHUCTEMax C ITOBBINICHHBIMHA Tpe6OBaHI/I}IMI/I K
HaaCKHOCTHU

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy 00y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 8 3aUeTHBIX CIWHUII, 288 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnuie 4.1.
Tabnuma 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BUAAM y4eOHOU AesITeIbHOCTH
. Bcero CemecTtpsbl
Bunel yueOHOI nesTenbHOCTH
4JacoB |8 cemectp |9 cemectp
KonrakTHas ayguropHasi pa6oTa 00y4arommuxcs ¢ 156 82 74
npenojasarejemM, Bcero
JIeKIIMOHHbBIE 3aHATUS 46 28 18
IIpaxkTrueckue 3aHATUS 54 26 28
JlaGopaTopHbie 3aHITHS 56 28 28
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 96 26 70
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ nMpenoaaBaresieM, BCero
IloaroroBka K 3a4eTy 11 11
[TonroroBka K TECTUPOBAHUIO 50 10 40
[ToaroToBka k mabopatopHoOi padboTe, HATMCAHUE OTYETa 35 5 30
IHoaroroBka u caavya 3K3aMeHa 36 36
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OO0mas Tpya0eMKOCTh (B 4acax) 288 108 180

Oo0mas TpynoeMkocTh (B 3.€.) 8 3 5

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUIIIMHBL U BUIBI YYEOHOH IATEIbHOCTH

Jlek. Cam. Bcero
[Ipak. | JIa0. dopmupyemsbie
Hasanus pasnenoB (TeM) TUCHMILIMHBI | 3aH., paob., | gacos (0e3
3aH., 4| pao. KOMIIETEHIINH
q 9 | DK3aMCHA)

8 cemectp
2 IHCTpyMEHTaIbHBIE CPEICTBA KOJIJIEK- 4 2 - 2 8 OIIK-7
TUBHOTO BEJCHUS MTPOEKTOB redmine u svn
3 Ocobennoctu sa3bika Cu(Cu++) B pas- 5 6 - 2 13 OIIK-7
paboTke BbicokoHaaexxHoro 110 mis
TenekoMMmyHuKanoHHbIX cucteM (TKC)
5 Cpena pa3paboTKu IPOrpaMMHOTO 2 4 4 3 13 OIIK-7
obecnieuenus NetBeans
6 Texuonorus npousBoactea KMOII. 4 - - 2 6 OIIK-7
OCHOBHBIE BUJIBI TAMSTH
8 Apxurektypa npoueccopa Cortex-M3 2 4 8 3 17 OIIK-7
9 Opranunzanus cTeka u namsTH B apXH- 2 - 8 3 13 OIIK-7
tektype ARMv7. OcobeHHOCTH TaHHOH
ApXUTEKTYPBI, IPEIHa3HAUEHHBIE I pa-
OOTBI ONEPAITUOHHBIX CUCTEM
10 Cucrema komaH1 mporeccopa 2 4 - 2 8 OIIK-7
11 IToOuTOBBIN AOCTYI K MaMATH 1 4 4 3 12 OIIK-7
12 ITopcuctema OTJIa KU B apXUTEKTYpE 2 - 4 3 9 OIIK-7
ARMvM
13 Muxkpokommnerorep MSTN-M100. Ba- 4 2 - 3 9 OIIK-7
PHAHTHI €r0 UCTIOIb30BAHUS B TEJIEKOM-
MYHHMKAI[MOHHBIX CUCTEMaX U UHTEPHETE
1911871

Hroro 3a cemectp|28 |26 28 |26 108

9 cemecTp
15 OcHOBHBIE MAaTEMATUYECKUE MOJICITH 2 4 4 4 14 OIIK-7
nudposoit 06padbotku curnanos (L{OC)
16 Annapatubie cpeactsa aisa LHOC. 1 - - 6 7 OIIK-7
YHuBepcanbHbIC U CHEIHMATU3UPOBAHHbBIE
anmaparssie cpencrBa TKC
17 ITopTel BBOA-BBIBOAA OOIIIETO 1 2 4 6 13 OIIK-7
Ha3HaYCHUS
18 Cucrema TakTUpOBaHUS U anmnapaTtHbie |1 2 - 2 5 OIIK-7
MIPEePHIBAHHS
19 AnnapaTtHbie TaliMepbl 2 4 4 10 20 OIIK-7
20 OnepanoHHbIE CUCTEMBI PEATIBHOIO 2 - - 4 6 OIIK-7
BPEMEHHU JJIsI MUKPOKOHTPOJIJIEPOB
21 IIpssmMoO¥ JOCTYII K MaMSTH 1 2 - 4 7 OIIK-7
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22 Amnanoro-umdpoBoii mpeodpazoBarens |2 2 4 6 14 OIIK-7
(ALIT)
23 ludpo-ananorossiii mpeodbpazosatenp |1 2 - 2 5 OIIK-7
(ITATT)
24 VHuBepcaabHbI aCHHXPOHHBIN NpuUe- 1 2 4 6 13 OIIK-7
momnepeaatyuk (UART)
25 TlocnenoBaTenbHbIN IepUPEPUITHBIT 1 2 4 6 13 OIIK-7
unrepdeiic (SPI)
26 CAN nporokon 1 6 4 6 17 OIIK-7
27 IlpocTeiiiias KOMIBIOTEPHAs CETh Ha 1 - - 6 7 OIIK-7
ocHoBe MSTN-M100
28 O0630p U3y4YEHHOI0 MaTepuana, 1 - - 2 3 OIIK-7
MOJIFOTOBKA K AK3aMEHY

Hroro 3a cemectp|18 |28 28 |70 144

Htoro|46 |54 56 |96 252

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepskanue pas3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

TpynoemMkocThb

HasBanwus paznenos (Tem) Copepxanue pa3enoB (TeM) dopmupyembie
JUCITUTUTAHBI JTUCIUILIAHBI (B T.4. TIO JIEKIUSIM) (7eKIMOHHEIE KOMIIETEHIINH
3aHATHS), U
8 cemectp
2 UHcTpyMEHTAIbHBIE 3HAKOMCTBO € TEXHOJIOTHEH 4 OIIK-7
CpeJICTBa KOJIJIEK- TUBHOTO KOJUJIEKTUBHOM pabOThI HaJ|
BEJICHUS MPOEKTOB redmine U |CIOKHBIMU HH(GOPMAITUOHHBIMH
svn MIPOEKTaMHU.
Hroro 4
3 OcoOGeHHOCTH SI3bIKA [ToagmuoxectBo si3pika Cu++ mist BC 5 OIIK-7
Cu(Cut+) B pas- paboTke (Embedded C/C++). Mcnionp3oBanue
BbICOKOHaIekHOTO 10 st moaudukaropos (volatile, const,),
TEJIEKOMMYHUKALIMOHHBIX union, TMPEKTUB CPEbl pa3pabOTKH
cuctem (TKC) IAR. Jloctym k 6utam. PaGora ¢
yKazaTensiMu
Hroro 5
5 Cpena pazpaboTku Hcropus BosHukHOBeHU: IDE, 2 OIIK-7
MPOrPaMMHOTO OOecTieueHusl |Ha3HaYeHHe, 0COOCHHOCTH
NetBeans HCTIOJIB30BaHUS.
Hroro 2
6 Texnomorust mponsBoacTBa | OCHOBBI TEXHOJIOTHUU MPOU3BOACTBA 4 OIIK-7
KMOII. OcHoBHBIE BUBI Mukpocxem. Knaccuduxanus u
namsT{ XapaKTePUCTHKA 3aIIOMHHAIOIINX
ycTporcTB. TpeboBanus u
0COOEHHOCTH MX UCIOJIb30BaHUS B
TKC.
Hroro 4
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8 ApXHUTEKTypa MpoIeccopa ®upma u apxutekrypa ARM. 2 OIIK-7
Cortex-M3 Oco0eHHOCTH ATON apXUTCKTYPHI.
[Ipuunnbl €€ MUPOBOI
MOMYJIIPHOCTH.
Hroro 2
9 Opranuzanus cTeka u KoHcTpyKTHBHBIE 0COOEHHOCTH 2 OIIK-7
MaMATH B apXU- TEKTYpe arnmnapaTHBIX CPEACTB AJIs
ARMV7. OcobeHHOCTH JaHHOM | OTBETCTBEHHBIX U BHICOKOHAEKHBIX
ApPXUTEKTYPBHI, npumeHeHui. [Ipumep pemenus
MpeAHa3HaYeHHbIE JIJIs pa- JTAHHOM 3aJ1a4M B apXUTEKTYpe
00ThI omepaluoHHbIX cucteM |ARMV7
Hroro 2
10 Cucrema xoMaHa Cucrema komagg g Cortex-M3. 2 OIIK-7
nporeccopa [TonsiTe onTUMM3AIMH KOJA.
OcHOBHBIE IPUEMBI TTOTYYCHHUS
BBICOKOCKOPOCTHOTO KOJIa.
Htoro 2
11 I[ToOGuTOBBINA JOCTYII K OcBoceHue Ha 1a00paTOPHBIX paboTax 1 OIIK-7
naMATHu Htoro 1
12 IToncucremMa OTIIAIKH B AnmnapartHas peanu3anus 2 OIIK-7
apxutektype ARMv7M BHYTPUCXEMHOU OTJIAJIKH.
Oco0eHHOCTH €€ UCTIOIh30BaHUS,
HAaCTPOMKHU MPOEKTA.
Hroro 2
13 Muxkpokomnsrotrep MSTN- | McTopust 1 IpUYUHBI TOSBJICHUS 4 OIIK-7
M100. Ba- puanTsI ero MUKpokoMIibroTepa MSTN-M100,
HCIIOJIb30BaHUS B TEJIIEKOM- €ro XapaKkTEepUCTUKH U BapUAHTHI
MYHHUKAIIMOHHBIX CUCTEMaX U  |MCIOJb30BaHUS B PA3IMYHBIX y3JaX
WHTEpHETE Bellen ABTOMATHUKH U CUCTEMAX
TEJIEKOMMYHHUKAIIH.
Htoro 4
Hroro 3a cemectp 28
9 cemecTp
15 OcHoBHble MaTematndeckue |[loBTopenne npoiieHHOro 2 OIIK-7
Moenu udpoBoii 06paboTKK |MaTepuaa U3 MPOILIBIX KYPCOB.
curnanos (LJOC) OcHOBHbIE 33J]Ja4M,peIIaeMbIE B
TeopuH HUppPoBOi 00pabOTKU
CUTHAJIOB.
Hroro 2
16 Anmapatnsie cpeactsa s |[IpeoOpa3zoBanue nupopmanuu B 1 OIIK-7
HOC. YHuBepcanbHble U KaHaJ1ax CBs3H. [IpoOiieMbl 3amuTh
CHelraln3upOBaHHbIE uHopMaluy, nepeaaBaeMon 1o
anmapartssie cpencrBa TKC KaHajaM CBSI3U. ATIIIapaTHbIC U
cxeMorexHuueckue pemenust B TKC.
HcTopust 1 TEHAEHIIMHN Pa3BUTUS
TKC.
Htoro 1
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17 IlopTsl BBOJA-BBIBOAA YeTpoiicTBO, Ha3HAYEHUE U 1 OIIK-7
o011ero Ha3HAuYEHUs UCTIOJIb30BaHuE NU(POBBIX TTOPTOB
MUKPOKOHTpoJIIepa. Bapuantsl
CXEMOTEXHUYECKHX PEIICHUH.
Kondurypuposanue noptos npu
paszpadotke [10. TunuyHbie OMIMOKU
pa3pabOTUYUKOB, BIHSIONINE HA
Ha/IEKHOCTH PabOThHI
MUKpoKoHTpoJuiepa B coctaBe TKC.

Htoro 1

18 Cucrema TakTpoBaHus U1 |I'eHepaTopbl TAKTOBOI'O CUTHAJIA. 1 OIIK-7
annaparHble IPEpbIBaHUSA KoHnTpomiep annapaTHbIx
npeppiBaHuid. CXeMOTEXHHUKA
MOJIKJIFOUEHUS BHEIIHUX YCTPOMCTB.

Htoro 1

19 AnnapaTHbie TaliMepbl Ha3nauenwne u pexxumMbl pabOThI 2 OIIK-7
armapaTHbIX TAMMEPOB.
Kondurypuposanue Taiimepos.

HUrtoro 2
20 Onepaunonssie cucteMbl  |Ha3znauenue u npuHumI padboTh 2 OIIK-7
peanbHOro BPEMEHHU JIJIA OCPB. O0630p psinka. [Ipumep
MUKPOKOHTPOJUIEPOB co3nanus npoexkra ¢ OCPB
Hroro 2
21 Ilpsimoii poctyn k naMatu | HazHaueHue npsimoro nocryna K 1 OIIK-7

namsTu. [Ipumep co3nanus npoekra ¢
ucnoiibzoBanneM DMA

KOHTpOJLIEpA.
Hroro 1

22 Ananoro-1upoBoi YCTpoiCcTBO M MPUHITUTI PAOOTHI 2 OIIK-7

npeoOpazoBarens (ALIT) AIIII. KondurypupoBanue mopToB

MK nmox AILII. CxemoTexHuKa
MOJKJIFOUEHHST aHAJIOTOBBIX BHEIIHUX

YCTPOMCTB
HUrtoro 2
23 Iuppo-aHanoroBelii Hasnauenue u BHyTpeHHEE 1 OIIK-7
npeoOpazoBarens (LIAIT) ycrporictBo LIAIL [Tapamerpsi,

xapakrepusytomue padory LIAIL
TunuuHbple aHaaoroBble IPUOOPHI,
CXEMOTEXHHUKA UX ITOAKIIFOYCHU A

Hroro 1
24 VHuBepcaabHbIN Hasnayenue u ycTpoicTBo 1 OIIK-7
ACUHXPOHHBIN IIpHeE- UART.IIpumepsl NOAKIIOYEHHUS.
momnepeaatyuk (UART) Wtoro 1
25 TlocnenoBaTenbHbIN Haznauenwue, pexxuMbl pabOTHI, 1 OIIK-7
nepudepuitubiil HHTEpdEiic npuMepsl ucronb3zoBanus B TKC.
(SPI) Hroro 1
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26 CAN mpoToko Controller Area Network (CAN) - 1 OIIK-7
MUKPOKOHTPOJUIEPHAs CETh.
Hasnauenue, annaparHo-
IpOrpaMMHO€E 0OecTieueHHe,
npumMepsl ucrosib3oBanus B TKC
Hroro 1
27 Ilpocreimas [Ipumep pa3paboTku npocTeiien 1 OIIK-7
KOMIIBIOTEPHAsI CETh HA OCHOBE |JIOKAJIbHOM BBIYMCIUTEIILHON CETH
MSTN-M100 MPOCTEUILIEH
TEJIEKOMMYHUKALlMOHHON CUCTEMBI.
Pacuér, pazpabotka, HacTpoiika,
UCIIBITAaHUE, pEKJIIAMHAasi KOMITaHUS,
OTIIpaBKa MOTPEOUTEIIO,
COIPOBOXKICHHE
HUrtoro 1
28 O030p U3y4EHHOTO [Topsimok 1 ycrmoBUs caiauu 1 OIIK-7
Marepuaia, moJroToBKa K sk3aMeHa.0030p MPONIEHHOTO
JK3aMEHY Marepuana
HUrtoro 1
Hroro 3a cemectp 18
Hroro 46
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6ymma 5.3 — HauMeHoBaHMEe NMPaKTHYECKUX 3aHATHH (CEMHUHAPOB)
HazBanus pasnenos (Tem) HaunmeHnoBanue nmpakTH4eCKUX TpynoemkocTs, | DopmMupyembie
JUCLUTIIINHBI 3aHATUHN (CEMHHAPOB) q KOMIIETEHIINN
8 cemectp
2 HCcTpyMEHTaIbHbIE Perucrpanus Ha 351eKTpOHHOM 2 OIIK-7
CpeJICTBA KOJIJIEK- TUBHOT'O UH(POPMALIMOHHOM pecypce
BeZieHus poekToB redmine u  |http://esau.tusur.ru/ . OcBoenue
svn IIPUEMOB I0JIb30BAaHUS ATUM
pecypcom.
Hroro 2
3 OcobeHHOCTH SI3bIKa A3k Cu/Cu++ 1151 BCTpanBaeMbIX 6 OIIK-7
Cu(Cu++) B paz- paboTke cucreM (Embedded C/C++).
BBICOKOHaexHOTO 110 1151 Hcnonp30Banne pacliupeHni A3bIKa
TEJIEKOMMYHUKAIIMOHHBIX Cu B cpene pazpabotku IAR
cucteM (TKC) Embedded Workbench. ITapagurmsr
IIPOrpaMMUPOBAHHUS, IPOLEAYPHOE,
CTPYKTYpHOE
IpOorpaMMUpPOBaHUE, 00BEKTHO
OpPUEHTUPOBAHHOE, aBTOMATHBII
CTWJIb KOAUPOBAHMUS, CTUIIU
KOJMPOBaHUs, CTAaHAAPTHI
odopmienus koga (Doxygen).
[Ipumeps! pemieHun
WHJUBUyaJIbHBIX 33JJaHUI B
ayIUTOPUHI
Hroro 6
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5 Cpena pa3paboTku YcraHoBKa, HACTpOIKa, 3aITyCK 4 OIIK-7
IPOTPAMMHOTO 00ECIIEUeHUs]  |TECTOBBIX IPHUMEPOB
NetBeans Htoro 4
8 ApxuTekTypa npoueccopa JanpHenmiee 3HaKOMCTBO CO 4 OIIK-7
Cortex-M3 cpenamu pazpabotku I10.
3HAKOMCTBO C POrpaMMHOMN
MOJIEIbI0 MUKPOKOHTpOJIIEpPA
IyTEM IOIIAr0BOI0 UCIIOJHEHUS
OpOrpaMMbl, IPOCMATPUBAHUS U
WU3MEHEHUS PETUCTPOB U
COJZIEP’)KUMOTO
namsTU. BeionHeHHe KOPOTKUX
TECTOBBIX
3aJlaHUH.
HWrtoro 4
10 Cucrema xoMaHa [IpakTHyeckoe 3HaKOMCTBO C 4 OIIK-7
nporeccopa CHUCTEMOU KoMaH. MallIuHHBINA KO
nporpaMmsbl. CriocoObl agpecaryi.
OntuMu3zanus Koja KOMIWIATOPOM.
OnTuMu3zanus Koja BpyuHyIo.
BeinosnHeHne KOpOTKUX TECTOBBIX
PUMEPOB.
Hroro 4
11 IToGuTOBBIN AOCTYII K Pa3pabotka kona nis 4 OIIK-7
naMsIT! YTEHUS1/3aIUCH OTHOTO OUTa
POTPaMMHBIM CIIOCOOOM B
IIPOU3BOJILHOM MECTE MaMSITH.
Pa3pabotka koja npu HanUYuu
armnapaTHoON peain3aluy J0CTyIa K
ouram.
Htoro 4
13 Muxpokomnerorep MSTN-  |3HaKOMCTBO ¢ MUKPOKOMITBIOTEPOM. 2 OIIK-7
M100. Ba- puanTsl ero YcranoBka Heobxoaumoro I10.
MCIIOJIb30BaHUS B TEIIEKOM- 3HaKOMCTBO CO Cpeioi pa3paboTKu
MYHUKAIIMOHHBIX CUCTEMaxX U |1 OMOIMOTEKaMH Iporpamm. 3aIyck
MHTEPHETE BelleH TOTOBBIX IpUMepoB. Pa3paboTka u
UCIBITAHUE MPOCTEUIINX TECTOBBIX
IporpaMm
HUrtoro 2
Hroro 3a cemectp 26
9 cemecTp
15 OcHoBHubie MmaTeMaTuyeckue |[loBTopeHne npoieHHOTO 4 OIIK-7
Moie i poBoii 00pabOTKH |MaTepuaia u3 MPOILUIBIX KYPCOB.
curnanos (LJOC) Pemienue TecToBBIX 3aaHU.
Htoro 4
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17 IlopTsl BBOJA-BBIBOAA 3aIycK roToBbIX TECTOBBIX 2 OIIK-7
o011ero Ha3HAuYEHUs npumepoB. [loakntoueHrne BHEITHUX
QpoBeIX ycTporcTB K MK Ha
MaKETHOM IJIaTe, UCIIbITaHUE
coOpaHHOI0 KOMIUIEKTa B paboTe
Hroro 2
18 Cucrema taktupoBanusi 1 | CuHxpoHu3auus no sBpeMenu B MK 2 OIIK-7
arnmnapaTHble pephIBaHUs u TKC. KonTposiep npepbiBaHuii
NVIC. IlpakTuueckue npumepbl
UCIIOJIB30BaHusA. MoaenupoBanue
atak. [lapanuu cetu
HWrtoro 2
19 AnnapaTHbie TaliMepbl [IporpammupoBanue TaiiMepa. 4 OIIK-7
Co3naHue npoekTa ¢
ucnonb3zoBanneM OCPB.
BrimonHeHune npeabaynmx
TECTOBBIX MPUMEPOB C MO
ynpasieaneM OCPB.
[TpodunupoBka Koaa, CpaBHEHHE
pE3yNIbTaTOB.
Hroro 4
21 IIpsimoit noctyn k namatu  |IIpakruueckas padota ¢ 2 OIIK-7
KoHTpoymepoM DMA
Hroro 2
22 Ananoro-nudpoBoii [IpakTrueckoe u3yueHue 2 OIIK-7
npeoOpasoarens (ALIT) yCTPOHCTBA U 0COOEHHOCTEH
pabotsl ALIIT. KongurypupoBanue
AIIIL 3amyck TecTOBBIX IPUMEPOB,
MOJIEpHHU3aLHs KOJa.
HUrtoro 2
23 ludpo-ananorossrit [IpakTHyeckoe u3yyeHue 2 OIIK-7
npeobpazoBarens (LIAIT) YCTpOWCTBA U 0COOCHHOCTEN
pa6otsl LIAIT. Kondurypuposanue
noptoB it LTATIL 3amyck TecToBBIX
IPUMEPOB, MOJCPHU3ALIUS KOAa
HUrtoro 2
24 VHuBepcaabHbIN CoenuHeHue AByX 2 OIIK-7
ACUHXPOHHBIN IIpHe- MUKpOKOHTposuiepoB 1o UART
monepenatuuk (UART) HUtoro )
25 TlocnenoBaTenbHBIN CoenuHeHue IByX 2 OIIK-7
nepudepuitHbIii HHTEpdEiic MUKPOKOHTpPOJUIEPOB 110 SPI
(SPI) Hroro 2
26 CAN npoToko CoennHeHue IBYX 6 OIIK-7
MUKPOKOHTPOJIEPOB C
ucnonb3zoBaHrneM CAN HIMHBI.
HUrtoro 6
Hroro 3a cemectp 28
Htoro 54

5.4. JlabopaTopHbIe 3aHATHSA

CornacoBaHa Ha noptane N2 59373

10




HaumenoBanue 1abopatopHbIX paboT MpHUBEACHO B TadnuIe 5.4.

Tabmuna 5.4 — HaumenoBaHnue 1a60paTOpHBIX padboT

Hazpanus paznenos (tem) HaumeHoBanme 1a60paTopHX pador Tpynoemkocts, | Dopmupyemblie
JUCITUTUIAHBI q KOMTICTCHITHH
8 cemecTp
5 Cpena pazpaboTku VYcranoBka, HacTpoiika NetBeans. 4 OIIK-7
MPOrPaMMHOTO BrinonHeHne cBOEro WHANBUAYAIBHOTO
oOecrnieuenus NetBeans  [3agaHus Ha MUKPOKOMIIbIOTEpE
MSTNM100.Boccranosnenue USB-
3arpy3udka B MaMsTH IPOTrpamMm
Hroro 4
8 ApXUTEKTypa Muranue CBETOIMOI0OM COTJIACHO CBOEMY 8 OIIK-7
nponeccopa Cortex-M3  |MHIUBUAYIBHOMY 3aJJaHUIO
Htoro 8
9 Opranmuzanus crexka u | Hanucats Ko/, BHI3BIBAIOIITNI 8 OIIK-7
naMsITH B apXH- TEKType |NepenojHenue creka. MccnenoBars
ARMV7. OcobeHHOCTH  |pOrpaMMy Ha OTJIaIOYHBIX MaKeTax
JTAHHOM apXUTEKTYpBHI,
npeIHa3HAYCHHbIC IS
pg- OOTBI OIIEPATMOHHBIX Hroro 8
CHCTEM
11 ITo6uToBsii noctym k | MccnemoBanne OUTOBOTO TOCTyTA K 4 OIIK-7
namsT{H naMsTH Ha 1a0OPaTOPHBIX MaKeTax.
Htoro 4
12 Iloacuctema otnagku |CpaBHEHHE CUCTEM OTJIAJIKH MPOTPaMM B 4 OIIK-7
B apxutektype ARMv7M |cpenax Keil, IAR u NetBeans.
Hroro 4
Hroro 3a cemectp 28
9 cemecTp
15 OcHoBHBIE ['enepupoBaHue TECTOBOTO CUTHAJIA 4 OIIK-7
MaTeMaTHYeCKHe MOJIETH | MUKPOKOHTPOJIJIEPOM U 3allHCh €ro Ha
nnudpoBoit 00paboTKH nuck. [TapaMeTpsl 1 ypoBeHb ITyMa
cur”aios (L{OC) JTOJKHBI 3a1aBaThCs [IOJIb30BATEIIEM.
Hroro 4
17 IMopter BBOga-BeiBoAa |Kondurypuposanue mopToB. 3HAKOMCTBO 4 OIIK-7
o011ero Ha3Ha4YEHUs ¢ oubnmuorekoit CMSIS, crangapTHoit
oubnmoTexoit npaiiepos. [logkmoueHue
KKU nucnuies v KJIaBuaTyphl.
Brimonaenue cBoero WHANBHYaJTbHOTO
3aJlaHus
Hroro 4
19 Annaparusie Taiimeps! |Bpems B MK u TKC. Pexxumbl paGoTsl 4 OIIK-7
TaitMepoB, TPOrpaMMHUPOBAHKE
taiimepoB. KoHTpoIIb BpeMeHH KaK OJIUH
13 Meto0B 3auThl B TKC
Hroro 4
22 Ananoro-mugppoBoit | LIAIT/AIIII u3zydenune paboThl C 4 OIIK-7
npeoOpazoBarens (ALIl) |anamoroBsiMu npubopaMu
Hroro 4
11
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24 VHuBepcaabHbIN CoennHeHrEe MUKPOKOMITBIOTEPOB C 4 OIIK-7
ACUHXPOHHBIN IIpHe- ucnoaszoBanueM UART. MccnenoBanue
monepenaruyuk (UART) |pa3iauuHbIX pekUMOB pabOTHI.
Hroro 4
25 IlocnenoBarensHblil | CoequHEHNE MUKPOKOMIIbIOTEPOB 110 SPI. 4 OIIK-7
nepudepuiiHbIi HccnenoBanue pexxuMoB pabOTHI.
unrepoeiic (SPI) Hroro 4
26 CAN npoToko Coennnenne Heckonbkux MK mo CAN 4 OIIK-7
mvHe. MccenenoBanue TOCTHKUMBIX
IIapaMeTpoOB CETU
HUtoro 4
Hroro 3a cemectp 28
Hroro 56

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa

Buaer caMocTosITeNIbHOM paboOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmura 5.6 — Bujbl caMOCTOSITENILHOM pabOThI, TPYA0EMKOCTh B (pOpMHpyEeMble KOMICTCHIIHN
Haspanwust paznenoB (Tem) Brer . | Tpynoemkocts, | ®opmupyembie dopMbl
JUCITUTUTAHBI CaMOCTOATCILHON q KOMIIETCHIINH KOHTPOJIS
paboThI
8 cemecTp
2 UHCcTpyMEHTaJIbHBIE [ToaroroBka k 3auety 1 OIIK-7 3ayér
CpeACTBa KOJJICK- TUBHOI'O  |[ToAroTOBKA K 1 OIIK-7 TectupoBanue
BEJICHUS MPOEKTOB redmine TECTHPOBAHHIO
usvi Hroro 2
3 Oco0eHHOCTH A3BIKA [ToaroroBka k 3auery 1 OIIK-7 3auéT
Cu(Cut+) B pas- paboTke [ToaroroBka K 1 OIIK-7 TectupoBanme
BBICOKOHAexkHOoro 110 mia TeCTUPOBAHMUIO
TEJIeKOMMYHUKAIIMOHHBIX
cucrem (TKC) Hroro 2
5 Cpena pa3paboTku [ToaroroBka k 3auery 1 OIIK-7 3auét
IPOrPaMMHOTO 00eCIeYeH s |[[oAroTOBKA K 1 OIIK-7 TectupoBanue
NetBeans TECTHPOBAHMIO
[ToaroroBka k 1 OIIK-7 JlaGopaTopHas
nabopaTopHOH paborta
paboTe, HarucaHue
oTyeTa
Uroro 3
6 Texnonorus npousBojcTBa |[[loaroroska k 3auety OIIK-7 3auér
KMOII. OcHOBHBIE BUBI [ToaroToBKa K 1 OIIK-7 TectupoBanue
MaMATH TECTUPOBAHUIO
Htoro 2
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8 ApxutekTypa nporeccopa |[loaroroska k 3auety 1 OIIK-7 3auét
Cortex-M3 [ToAroToBKa K 1 OI1K-7 TecTupoBaHue
TECTUPOBAHUIO
IToaroroska k 1 OIIK-7 JlaGopatopHas
nabopaTopHOI pabota
paboTe, HanMcaHUe
oTueTa
Hroro 3
9 Opranu3zanus creka u [ToaroroBka k 3auery 1 OIIK-7 3auéT
aMsATH B apXH- TCKTYpC IToaroTroBka k 1 OIIK-7 TectupoBanue
ARMYV7. Ocobennoct TECTHPOBAHHIO
JIAHHOH apXHTEKTYPBI, [Toaroroska K 1 OIlK-7 JlaGopaTopHas
NpeHasHaueHHbIe JUIS PA- | paGonatopHOit pabota
OOTBI OMEPALIUOHHBIX CUCTEM paboTe, HanMcanue
oTyera
Hroro 3
10 Cucrema xomaHz Iloaroroska k 3a4eTy 1 OIIK-7 3auér
mnponeccopa IToaroroBka k 1 OIIK-7 TectupoBanue
TECTUPOBAHUIO
Hroro 2
11 IToOuTOBBIN AOCTYT K [ToaroroBka K 3auery 1 OIIK-7 3auér
namMATH IToaroroBka k 1 OIIK-7 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 1 OIIK-7 JlabGopaTopHas
nabopaTopHOH paborta
paboTe, HalMCaHNE
oTyeTa
Htoro 3
12 Ioacuctema otnanku B |Iloaroroska k 3auery 1 OIIK-7 3auér
apxutektype ARMVIM [MoaroToBKa K 1 OI1K-7 TecTupoBaHUe
TECTUPOBAHUIO
IToaroroBka k 1 OIIK-7 JlaGopatopHas
nabopaTopHOI pabota
paboTe, HanMcaHUe
oTueTa
Hroro 3
13 MUuKpOKOMIBIOTED [ToaroroBka k 3auery 2 OIIK-7 3ayér
MSTN-M100. Ba- puanTsl
ero HCHOIB30BAHMS B IToaroroBka k 1 OIIK-7 TectupoBanue
TeNeKOM- MyHUKAIIMOHHBIX | TCCTHPOBAHIIO
CI/ICTC\I’\/IaX U UHTEpHEeTE Voro 3
Beuieit
Hroro 3a cemectp 26

9 cemecTp
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15 OcHoBHbIE IToaroToBka k 2 OIIK-7 TecTtupoBanue
MaTeMaTHYeCKUE MOJIEIN TECTUPOBAHUIO
uudpoBoit 06paboTKH IToaroToBka k 2 OIIK-7 JlabGopaTopHas
curxaios (LLOC) nabopaTopHoii pabota
paboTe, HalMCaHNUE
oTyera
HUtoro 4
16 Annapatnsie cpenctsa  |Iloaroroska k 6 OIIK-7 TecTtupoBanue
st HOC. YHuBepcalibHbIE U | TECTUPOBAHUIO
crenualn3upoBaHHbIE
Hroro 6
annapatssle cpeacrtsa TKC
17 TlopThl BBOIA-BBIBOA IToaroroBka k 2 OIIK-7 TectupoBanue
o0111ero Ha3HAYeHUSI TECTUPOBAHUIO
IToaroroBka k 4 OIIK-7 JlaGopatopHas
nabopaTopHOI pabota
pabote, HanKMcaHue
oTyera
Htoro 6
18 Cucrema TaktupoBanus u |[loaroroska k 2 OIIK-7 TectupoBanue
anrnapaTHble IpepbIBaHUS TECTUPOBAHUIO
Hroro 2
19 AnnapaTtHsie TaliMepbl IToaroToBka k 2 OIIK-7 TecTtupoBanue
TECTUPOBAHUIO
[ToaroToBka k 8 OIIK-7 JlabGopaTopHas
nabopaTopHOH paborta
paboTe, HalMCaHNE
oTyera
Hroro 10
20 Onepaunonnsie cuctemsl |[loaroroska k 4 OIIK-7 TecTtupoBanue
peanbHOro BpEMEHU ISl TECTUPOBAHUIO
MUKPOKOHTPOJUIEPOB HUtoro 4
21 IIpsimoii goctyn k naMatu | [lonroroska k 4 OIIK-7 TectupoBanue
TECTUPOBAHUIO
HUrtoro 4
22 Ananoro-1udpoBoi [ToaroroBka k 2 OIIK-7 TectupoBanue
npeoOpaszosarens (ALIT) TECTUPOBAHUIO
IToaroroBka k 4 OIIK-7 JlaGopatopHas
nabopaTopHOI pabota
pabote, HanKMcaHue
oTyera
Htoro 6
23 ludpo-ananorossrit [ToaroroBka k 2 OIIK-7 TectupoBanue
npeobpazoBarens (LIAIT) TECTUPOBAHUIO
Hroro 2
14
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24 VHuBepcaabHbIN IToaroToBka k 2 OIIK-7 TecTtupoBanue
ACHHXPOHHBIH MpHe- TECTUPOBAHUIO
momnepeznatiuk (UART) [loaroToska K 4 OIIK-7 JlaGoparopHast
nabopaTopHOH paborta
paboTe, HalMCaHNUE
oTyeTa
HUtoro 6
25 INocnenoBarenbHbIN IToaroToBka k 2 OIIK-7 TecTtupoBanue
nepuepuiiHpId HHTEPQEC |TeCTUPOBAHHIO
(SPI) IToaroToBka k 4 OIIK-7 JlabGopaTopHas
nabopaTopHOH paborta
paboTe, HalMCaHNE
oTyeTa
Hroro 6
26 CAN mpoToxoi [TonroroBka k 2 OIIK-7 TectupoBaHnue
TECTUPOBAHUIO
[ToaroToBka k 4 OIIK-7 JlaGopaTopHas
nabopaTopHOH paborta
paboTe, HalMCaHNE
oTyeTa
Hroro 6
27 Ipocreiimas IToaroToBka k 6 OIIK-7 TecTtupoBanue
KOMITBIOTEpPHAS CETh Ha TECTUPOBAHUIO
ocaHoBe MSTN-M100 WUtoro 6
28 O0630p U3YYEHHOTO IToaroroska k 2 OIIK-7 TectupoBanue
MaTepuana, MoAroToBKa K | TECTUPOBAHUIO
OK3aMCHY Htoro 2
Uroro 3a cemectp 70
IToaroroBka u cnaua 36 DK3aMeH
9K3aMeHa
Hroro 132

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHHU AUCHHUIIMHBI,

H BU]10B y'leﬁHOﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIUHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH MPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATUI
dopmupyemsbie Bunbl yueOHOM fesTeIbHOCTH
@OpMBI KOHTPOJIA
KOMIETCHITNH JIek. 3aH. |[Ipak. 3aH.|JIa0. pa6. |Cam. paO.
OIIK-7 + + + + 3auér, JlaboparopHas paboTa,
TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basubHbIe OneHKH 1J1s1 (popM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayibHbIe OLIEHKH
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. o MaxkcumanbHbII
MaxkcumanbHbII MaxkcumanbHbIA
OaJut 3a rnepuos Bcero 3a
®opMbl KOHTPOJIA O6am Ha 1-yto KT ¢ | Gain 3a nepuon
mexay 2KT u Ha ceMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
8 cemecTp
3auér 10 10 10 30
Jlaboparopnas padoTa 10 10 10 30
TectupoBanue 10 10 20 40
Nrtoro makcumym 3a 30 30 40 100
nepuos
Hapacratomum urorom 30 60 100 100
9 cemecTp

JlaGopatopHas pabota 10 10 10 30
TectupoBaHue 10 10 20 40
DK3aMeH 30
Hroro makcumym 3a 20 20 30 100
nepuos
Hapacratomum utorom 20 40 70 100

6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabauia 6.2 — Ilepecuer 6a/JI0B B OILIEHKH 32 TEKYIIUH KOHTPOJIb
banibl Ha faTy TEKyero KOHTpoIs Ouenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK
Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N |W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOAHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIIECIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAMYecKoe 1 MH(OPMAIITHOHHOE o0ecneyeHue U CIIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. TexHonorus pa3pabOTKH MPOTrpaMMHBIX cucteM: YueOHoe nmocobue / U. I'. Boposckoii - 2012.
260 c. [DnexTponHbIA pecypc]: — Pexum moctyna: https://edu.tusur.ru/publications/2436.
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2. CeTu ¥ TEJICKOMMYHHKAIIUU [DIEKTPOHHBIA pecypc|: YUeOHUK U MPAKTUKYM IJIsI CPETHETO
npodeccuonaapruoro obpazosanus / K. E. Camyitnos [u np.] ; mox pexakuueit K. E. Camyiinosa, 1. A.
[Manumona, JI. C. Kyns6oBa. — Mocksa : U3natenbctBo HOpaiit, 2021. — 363 c. [D1eKTpOHHBIN
pecypc]: — Pexxum noctymna: https://urait.ru/bcode/475704.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Ceru cBsi3M U cuCTeMBbI KOMMyTanuu: Yuebnoe mocooue / B. M. Bunokypos - 2012. 304 c.
[DnexTponHsIii pecypc]: — Pesxxum noctyna: https://edu.tusur.ru/publications/694.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-MEeTOAUYECKHE MTOCOOHSI

1. Meronuyeckoe mocodue no mporpaMMUPOBAHHIO MUKPOKOHTPOJUIEPOB: Y 4eOHO-METOAMUECKOe
nocobue / A. B. Ilyroskun, P. B. I'y6apeBa, E. C. Copokuna, A. B. boituenko, A. M. Mykamies - 2015.
45 c. [DnekTpoHHbIil pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/5896.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSAMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeToANUECKIE MaTepUalbl Il CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUarOLIUXCs
W3 YUCIIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Iuu ¢ HApyLIeHUsIMU OTIOPHO-BUTaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHbIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamaThCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrnedyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHANBUIYaTbHBIX KOHCYJbTAIIUA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT JJII Y4E€OHOM rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeINiTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE M MPOrPaMMHOe o0ecreueHue 1isl NPAKTHYECKUX 3aHATHI

JlabopaTopus 3JIEKTPOTEXHUKH, JICKTPOHUKU M cXeMOTexHUKH / JlabopaTtopus usmepeHui B
TEJICKOMMYHHUKAIIMOHHBIX CUCTEMax: y4eOHast ayAUTOPHUS IS MPOBEACHUS 3aHATUN MPAKTUYECKOTO
TUNA, yueOHast ayAUTOpUs Il MPOBEACHUS 3aHATUH 1abopaTtopHoro tumna; 634045, Tomckas o0nacts, T.
Tomck, yi. KpacHoapmeiickas, a. 146, 404 ayn.

Omnucanue UMeEIoNIerocs 000py0BaHUS:

- UnTepaktusHas nocka [QBoard DVT TN100;

- IIpoexTop Optoma EH400;

- Be6-kamepa Logitech C920s;

- Yeunmurens Roxton AA-60M;

- [ToTonounslit rpomkoroBopurens Roxton PA-20T;
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- Otnamuuku crangapta IEEE 1149. (JTAG) tumna J-Link - 8 mt.;

- 3D mpunTep Felix 3.0;

- Paboune mecTa pa3zpabOTUMKOB CHCTEM U YCTPOMCTB B CHCTEMax aBTOMAaTHU3UPOBAHHOTO
MIPOEKTUPOBAHMS,

Komriekce! U1 co3anust 3J1IeMEHTOB TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM Ha 0ase:

- OJTHOTUTATHBIX KOMIIBIOTEpOB Milestone M-100;

- otnagounbix miaat K1986BE92QI;

- oTnagouHbIX miaat Genuino 101S;

- IUIATHl PACUIMPEHUS ISl OpraHu3anuu JUHUK cBsA3u nocpeactBoM: Ethernet, Wi-Fi, GSM,
bluetooth, u T.1.

KonTponsHo-u3MepuTenbHas anmnaparypa JIjs U3MEPEeHHs MMapaMeTpOB AJIEKTPUUECKUX LEeTeil,
YaCTOTHBIX CBOMCTB, (OpPM M BPEMEHHBIX XapaKTEPHUCTUK CUTHAJIOB, MCCIEJOBAHUS MapamMeTpoOB
TEJIEKOMMYHUKALMOHHBIX CUCTEM:

- ocumyuiorpad yauBepcanbubiii C1-120;

- ocumyuiorpag C1-68;

- m3MepuTenbHbIN 010Kk ¢ myasTuMeTpamu UTS50C, UTS0D u dazomerpom;

- MuwuMBOIBTMETp B3-38;

- BOJILTMETP YHUBEpCaIbHbIN B7-26;

- agaymmzatop criektpa GW Instek GSP-7730;

- DS1052E uudposoii ocimmtorpad;

- MSO2072A-S mudporoii ocrinmiorpad;

- MSO2072A ¢ onuueil BCTpOEHHOTO F€HepaTopa;

- reHepatop umnyJibcoB ['TI-15;

- reaepatop UNI-T UTG9002C.

CreHfbl 171 UCCIEIOBaHUS MTApaMETPOB CETEBOT0 TpaduKa, BKIIOYAIOIIHE:

- CTPYKTYpUPOBAaHHYIO KaOelbHYI0 CUCTEMY, O0OBEIMHAIONIYIO KOMIIBIOTEPHl ayJAUTOPUH B
JIOKAJIbHYIO BBIUHCIUTEIBHYIO CETb.

YyebHo-1a00paTopHble CTEHIBl I U3MEpPEHUS YACTOTHBIX CBOHCTB, GOPM M BPEMEHHBIX
XapaKTePUCTHK CUTHAA, BKIIIOYAIOLIHE:

- "Uccnenoanue 3akonoB Oma u Kupxroda nmpu rapMOHUYECKOM BO3EHCTBUH "

"UccnenoBanue pa3BETBICHHBIX LIETIEH TEPEMEHHOTO TOKA";

"HccnenoBanue pa3BETBICHHBIX LIENIEH TOCTOSHHOTO TOKa';

"WUccnemoBanue Mey ITOCTOSHHOTO TOKA C OJJHUM MCTOYHHUKOM';

"Pe3onaHc B mocieoBaTeIbHOM KOJIe0aTEIbHOM KOHTYpe";

"Pe3onaHc B mapayienbHOM KoJie0aTeIbHOM KOHTYpe";

"HccnenoBanue pa3BETBICHHBIX LIETIEH U MATHUTOCBSI3aHHBIX MHAYKTUBHOCTEN';
"UccnenoBanue RC-punbTpoB";

- “UccnenoBanmne NepexoaHbIX MPOIECCOB B IEMAX MEPBOT0 U BTOPOTO MOPSIKOB";

- "UccnenoBanue IJIMHHOW JIUHUM B CTALIMOHAPHOM M NIEPEXOHOM PEKUMax .

Y4aebHo-mabopaTopHble CTEHABI JJIS H3YUYEHUS pabOThl KOMIOHEHTOB Y3JIOB U OJOKOB
BBIYHUCIUTEIBHBIX YCTPOICTB Ha 0a3e OTIaJOUYHBIX KOMIIJIEKTOB I MUKPOKOHTPOJIEPOB (HUPMBI
Munannp:

- 1886BESBY;

- MDR32 F2QI;

- 1901BYIT;

- 1986VE9l;

- 1967BYIT.

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- EdSim51;

- HDDScan;

- Kaspersky endpoint security;

- Ltspice;

- Microsoft Windows 10;

- MyBIOS;

- NetBeans IDE;

CornacoBaHa Ha noptane Ne 59373 18



PTC Mathcad 13, 14;
VirtualBox;

Visio;

Visual Studio;

bazosas yueOnas OBM;
Huctpudytus Kali Linux;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

JlabopaTopus 3JIEKTPOTEXHUKH, JICKTPOHUKU M CXeMOTexHUKH / JlabopaTtopus usmepeHui B
TEJICKOMMYHHUKAIIMOHHBIX CUCTEMax: y4eOHast ayAUTOPHUS IS MPOBEIACHUS 3aHATUN MPAKTUYECKOTO
TUINA, yueOHast ayAUTOpUs AJIsl MPOBEACHUS 3aHATUH 1abopaTtopHoro tumna; 634045, Tomckas o0nacts, T.

Tomck,

yi. KpacHoapmeiickas, a. 146, 404 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

WntepaktusHas nocka [QBoard DVT TN100;

[Ipoextop Optoma EH400;

Be6-kamepa Logitech C920s;

Vcunurens Roxton AA-60M;

[ToTonounsiii rpomkorosoputens Roxton PA-20T;

Ornagunku crangapta [EEE 1149. (JTAG) tuna J-Link - 8 mir.;

3D npuntep Felix 3.0;

Paboune mecta pa3paOOTUMKOB CHUCTEM M YCTPOWCTB B CHCTEMaX aBTOMAaTH3MPOBAHHOTO

IIPOEKTUPOBAHMS;
Kommiekcs! 1t co3aHust SJIEMEHTOB TeJICKOMMYHHMKAIIMOHHBIX CHCTEM Ha 0ase:

OJTHOTIIATHBIX KOMIBbIOTEpOB Milestone M-100;

otnanounbix miat K1986BE92QI;

oTaazounbix miat Genuino 1018S;

IJIaThl PacUIMpEeHUs I OpraHu3aluu JUHUHN cBsA3u nocpeactBoM: Ethernet, Wi-Fi, GSM,

bluetooth, u T.1.

KoHTponpHO-u3MepuTeNnbHas anmnaparypa Jjsi U3MEPEHHs [1apaMeTPOB AIEKTPUUECKUX LETeEl,
YaCTOTHBIX CBOWCTB, (OPM M BPEMEHHBIX XapaKTEPUCTHUK CHUTHAJIOB, MCCIEIOBAHUS MapaMeTPOB
TCHGKOMMYHI/IKEH_[I/IOHHBIX CUCTCM.:

ocumiorpag ynusepcanbubiii C1-120;
ocumuiorpad C1-68;

u3MepurenbHblid 6510k ¢ MmynsTuMerpamu UTS50C, UTS50D u dazomerpom;
MUWLIUBOJIBTMETP B3-38;

BOJIETMETP YHUBEpCalbHbI B7-26;

ananmu3aTop crektpa GW Instek GSP-7730;
DS1052E uugposoii ocuustorpad;
MSO02072A-S mudposoii ocrmniorpad;
MSO2072A ¢ onuuel BCTPOEHHOT0 TEHEPATOPa;
reHepaTop ummyiabscos ['TI-15;

redepaTop UNI-T UTG9002C.

CTGHI[I:I AJI UCCIICAOBAHUSA TapaMETPOB CCTCBOTO Tpa(bm(a, BKJIIOYAaroniue:

CTPYKTYPUPOBAHHYIO KaOEJIbHYIO CHCTEMY, OOBEAMHSIONIYI0 KOMIIBIOTEPHl ayIUTOPHUH B

JIOKAJIbHYI0 BBIYUCIUTEIBHYIO CETh.
YyeOHo-1abopaTopHble CTEHABI I U3MEPEHUS] YaCTOTHBIX CBOMCTB, (OPM M BPEMEHHBIX
XapaKTEPUCTUK CUTHAJA, BKIIOYAIOLINE:

"HUccnenoBanue 3akoHoB OMma u Kupxroga npu rapMOHHYECKOM BO3ACHCTBUH'";
"HccnenoBaHue pa3BeTBICHHBIX 1IETIEH IEPEMEHHOI0 ToKa'";

"HccnenoBaHue pa3BeTBICHHBIX 1IETIEH MOCTOSHHOIO TOKa'";

"UccmenoBaHue 1ENH IIOCTOSHHOIO TOKA C OJHUM UCTOUYHUKOM";

"Pe30oHaHC B MOCIIE0BAaTEILHOM KOJIEOATEIbHOM KOHTYpe'";

"Pe3oHaHC B mapajuieIbHOM KoJjiebaTelbHOM KOHTYpe";

"UccnenoBanue pa3BeTBICHHBIX L€ 1 MArHUTOCBSI3aHHBIX UHyKTUBHOCTEH'";
"UccnenoBanne RC-punbTpos”;

“HccnenoBanue NepexoaHbIX MIPOLECCOB B LIEMAX IIEPBOIO U BTOPOTO MOPSIKOB';
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- "UccnenoBanue IJIMHHOW JIMHUM B CTALIMOHAPHOM M MIEPEXOHOM PEKUMax .

Y4aebHo-mabopaTopHble CTEHABI JJIS H3YUYEHUS pabOThl KOMIOHEHTOB Y3JIOB U OJOKOB
BBIYHUCIHUTEIBHBIX YCTPOICTB Ha 0a3e OTIaJOYHBIX KOMIIJIEKTOB I MUKPOKOHTPOJIEPOB (HUPMBI
Munannp:

- 1886BESBY;

- MDR32 F2QI;

- 1901BYIT;

- 1986VE9l;

- 1967BYIT.

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpamMmmHoe obecrieueHue:

- EdSim51;

- HDDScan;

- Kaspersky endpoint security;

- Ltspice;

- Microsoft Windows 10;

- MyBIOS;

- NetBeans IDE;

- PTC Mathcad 13, 14;

- VirtualBox;

- Visio;

- Visual Studio;

- bazoBas yuebHas OBM;

- JuctpubytuB Kali Linux;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNoKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jleanna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBareibHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHMIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPENOaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUEeM CiIyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
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JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YaIOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaayn yueOHoM nHGOpMaIMU B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6imma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCITUTLIAHBI KOMIIETEHIIUH
2 UncrpymenTanbhble cpeacta |OITK-7 3auér [Iepeuens BonpocoB 1t
KOJUICK- THBHOTO BEJCHUS 3adera
MPOEKTOB redmine u svn TectupoBanue [IpumepHBIil nEepeyeHb
TECTOBBIX 3a/IaHUM
3 Oco0eHHOCTH sA3BIKA OIIK-7 3auér [lepeuenb BonpocoB Jyist
Cu(Cu++) B pa3- pabotke 3adera
BbICOKOHaAexHOro [1O nyst >
TEJIEKOMMYHHKAIHOHHEX TecTtupoBanue [IpumepHBbIit nepevqub
cuctenm (TKC) TECTOBBIX 3aIaHUI
5 Cpena pa3paboTKu OIIK-7 3auér [lepeuenb BOIIPOCOB 115t
MPOrpaMMHOT0 oOecreueHust 3ayeTa
NetBeans Jlaboparopnas Tewmbl 1abopaTopHBIX PabOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
6 TexHosorust MPOU3BOICTBA OIIK-7 3auér [lepeuenb BOIIPOCOB 15t
KMOII. OcHoBHBIE BUBI 3a4eTa
[aMATH TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
8 ApXHUTEKTypa MmpoIeccopa OIIK-7 3auét [Tepeuens BompocoB ist
Cortex-M3 3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
9 Opranuzanus creka u namsatu |OITK-7 3auér Ilepeuenb BOITPOCOB AJIst
B apxu- TeKType ARMvV7. 3ayeTa
OcobenHOCTH TaHHOM Jlaboparopnas Tewmbl 1ab0opaToOpHBIX PabOT
APXUTCKTYPHI, pa60Ta
Npe/IHA3HAYCHHbIC JUIA pa- OOThI TectupoBanue IIprMepHBIi epevYeHb
OINEpPALMOHHBIX CUCTEM TECTOBBIX 3aAHHI
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10 Cuctema KomaHg OIIK-7 3auét [Tepeuens BompocoB 1ist
nporueccopa 3adera
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
11 ITobuToBBIi 1OCTYN K OIIK-7 3auér IIepeuyens BOpocoB 11t
namsT{ 3adera
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
12 IToncucremMa OTIIAAKU B OIIK-7 3auér [Iepeuens BOIIPOCOB 1ist
apxutektype ARMv7M 3a4era
Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabota
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
13 Mukpokommnbtotep MSTN-  |OIIK-7 3auér [Tepeuens BOIIPOCOB 1J1st
M100. Ba- puanTsl ero 3a4eTa
WCIIOJIb30BAHUS B TEJIEKOM- -
MyHHKAIMOHHEIX CHCTEMAX 1 TecTtupoBanue [IpumepHBbIit nepevqub
HHTEPHETE Bemei TECTOBBIX 3aIaHUI
15 OcunoBubie MmaTematuyeckue |OITK-7 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
Mozenu nudpoBoit 00padboTKH pabora
curnanos (LIOC) TectupoBanue [IpumepHsIil nEpEYEHD
TECTOBBIX 3a/IaHU
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
16 Anmnapatubie cpeactsa aiaa | OIIK-7 TectupoBanue [IpuMepHBIii TEpeUeHb
HOC. YHuBepcanbHble U TECTOBBIX 3aJaHUN
CIICHUATIU3UPOBAHHBIC DK3amMeH [Iepeuens 3K3aMEHALMOHHBIX
anmapartssie cpencrBa TKC BOIIPOCOB
17 ITopTel BBOJA-BBIBOAA OIIK-7 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
o011ero Ha3Ha4YEHUs pabora
TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
18 Cucrema TakTUpOBaHUA U OIIK-7 TectupoBanue [IpumMepHbIii IEpeYeHb
anmnapaTtHble pepbIBaHUS TECTOBBIX 3a/IaHU
DK3aMeH [Tepeuens IK3aMEHAIIMOHHBIX
BOITPOCOB
19 AnmapatHeie TaiiMepbl OIIK-7 JlabGopaTopHas Tembl 1abopaTopHBIX PabOT
pabora
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
DK3aMeH [TepeueHb IK3aMEHALIMOHHBIX

BOITPOCOB
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20 OnepalinOHHbIE CUCTEMBbI OIIK-7 TecTtupoBanue [IpumepHBIil nepeyeHb
peanbHOro BpEMEHU ISl TECTOBBIX 3aIaHUI
MUKPOKOHTPOJUICPOB DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
21 Ilpsimoii OCTYI K IaMATU OIIK-7 TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
22 Ananoro-uudpoBoit OIIK-7 JlaGopatopHas Tembl 1abopaTopHbIX padoT
npeoOpazoBarens (ALIT) pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
23 Iluppo-aHanorosslit OIIK-7 TectupoBanue IIpuMepHBIii IepeyeHb
npeodpazoarens (LLAIT) TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
24 YHuBepcaabHbII OIIK-7 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
ACUHXPOHHBIN Mpue- pabota
mornepenaryuk (UART) TectupoBanue [IpumepHsIil nEpEUYEHD
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
25 IlocnenoBarenbHbIN OIIK-7 Jlaboparopnas Tembl 1abopaTopHBIX pabOT
nepudepuitubiil HHTEpdEiic pabora
(SPI) TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
26 CAN npoTokon OIIK-7 Jlaboparopnas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
27 Ipocreitmas komnerorepHas |OITK-7 TectupoBanue IIpuMepHBIil IepeyeHb
ceTb Ha ocHoBe MSTN-M100 TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHaIMOHHBIX
BOIIPOCOB
28 O630p U3y4EHHOTO OIIK-7 TectupoBanue [IpumepHbIii IepedeHb
MaTepuasa, MoAroToBKa K TECTOBBIX 3a/IaHU
9K3aMCHy OK3aMeH IIepeyens sK3aMeHaMOHHBIX

BOITPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMJIAHHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JUCLUILINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. Kakomy MOHSTHIO COOTBETCTBYET ClIEyIOIIEe ONpeAeeHUE: «a0CTPAaKTHOE MPEACTaBICHUE
OBM, koTOpOE OTpakaeT €€ CTPYKTYPHYIO, CXeMOTEXHHUYECKYIO U JIOTHYECKYIO OpTraHU3a1nio» ?
Cuctema 00paboTku HHGOPMAITII
BrruncnutensHas cuctema
Apxurektypa 9BM
TexHonornuecKui mpouece

2. Kakoiif 00beM mamMsaTH MOKHO aJpecoBaTh, UCIIOIB3Ys 16-pa3psaHyo MUHY aapeca?

1 M6

16 K6
64 K6
32 M6

3. B kauecTBe 3alOMUHAIONIETO AJeMEeHTa B MUKpocxemMax SRAM ucnosb3yercs...
Konpaencarop
Pesucrop
Tpurrep
Huon

4. Kakoe onpeneneHue COOTBETCTBYET MOHATHIO «KKOMaHa»?

DyieMeHTapHBI akT mpeoOpa3zoBaHUsl WIM mepenadyd MHGOpMAalUM, BHIMOJIHSIEMBIM, Kak
MIPaBUIIO,

3a OJIMH MAlIMHHBIN TaKT

[Tepeuenn cBeeHU, HEOOXOIUMBIX JIJIs1 BHITIOJIHCHHMSI OTIepaIiuii

3anucaHHas B HEKOTOPOM ajiaBUTE COBOKYITHOCTh BCEX CBEJIEHUH, HEOOXOAUMBIX IS
BBITIOJTHEHHSI HEKOTOPBIX ONEepalii B MallliHe

[TocnenoBareabHOCTH MUKPOKOMAH/T MJIM MUKPOOTIEPALINNA, HEOOXOAUMBIX JIJIsI BBITOJHEHUS
OJHOI MAllIMHHOW OIepalu

5. B cocraBe peructpa ¢uaros npoueccopa Intel 8086 k apudmernueckum ¢raraMm OTHOCHUTCH...
IF — ¢umar mpepriBanmii
DF — ¢nar nanpaBneHus
ZF — dbnar nyns
TF — ¢nar TpaccupoBku

6. Kakoif U3 METO/I0B yIpaBJICHHs BBOJOM/BBIBOIOM TOAPa3yMeBaET MOJHBIN KOHTPoJb LT Haz
BCEMU ATAllaMU OCYULIECTBIIIEMOI MPOIe1ypbl BBOIa-BbIBOIA?

BBoJ/BbIBOJI 1O ITpephIBaHUSAM

[Ipsamoit noctyn K naMsTh
[IporpammMHO-yTipaBisieMblii BBOJ-BBIBO/T
ITonp30BaTenbCKMI BBO/BBIBO/I

7. Ilpu penmieHnn Kakux 3aj1a4 peKOMEHAYETCS UCIOJIb30BaHUE MUKPOKOHTPOJIIEPOB?
st cepduaTa B MIHTEpHETE U pabOTHI C IOKYMEHTAMHU
J1st mpeiocTaBIeHNs CBOMX PECYPCOB IOJIb30BATENSIM B CETH
Jnist perieHns ClI0XKHBIX HAyYHO-TEXHUYECKUX 3a/1a4
Jnst ynpaBiieHHs: ApPYTUMH YCTPOHCTBaMU

8. CISC (Complex Instruction Set Computer) moapa3zymeBaeT, 4To Mporeccop:
[TognepxuBaet oueHb OOIBIION HAOOP KOMAHI U UMEET HEOOJIBIIIOE YHCIIO PETUCTPOB
[TonnepkuBaer orpaHUYEHHBIA HAOOP KOMaH/ U UMEET HEOObILIOE YUCIIO PETUCTPOB
[TognepxuBaet oueHb OOIBIION HAOOP KOMAH]T U UMEET OOJIBIIIOE YHUCIIO PETUCTPOB
[TonnepxuBaeT orpaHUYEHHBIA HAOOP KOMaH/ U UMEET OOJIbILIOE YUCIIO PETUCTPOB

9. Anpec HENpepbIBHOTO, HE CETMEHTUPOBAHHOTO aJIPECHOTI0 IPOCTPAHCTBA — 3TO:
JIuneitnbIil agpec
Jlornueckuii aapec
duznvecKuil aapec
PeanbHbIil agpec

10. B yem cocTout OCHOBHas 3a7aya mpoieccopa?
B BbInOSTHEHUH TPOrpamMMBbl
B pacnpenenenun onepaTuBHON maMATH
B unentudukanmum ycTpoucTs
B 06paboTke npepriBaHmit
11. K agpecHbIM peructpaM UCIOJHUTEIBHOTO 0JI0Ka MUKPOTIPOIIECCOpa OTHOCUTCS:
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12.

13.

14.

15.

16.

17.

18.

19.

ARl e

SP
BX
AX
CX
Kakwue knaccel uHTEpQEiicoB BBIACAIOT B COOTBETCTBUU C (PYHKIIMOHAIBHBIM Ha3HAUCHUEM?
Cuctemusie uatepdeicsl, uaTepdeicel nepudepuitHoro 000pyA0BaHMS, MPOTPAMMHO
yIpaBiisieMble MOAYJIbHbIE CUCTEMBI M PUOOPHI, HHTEP(ENCHI ceTell mepeaadn JaHHbBIX
OnHoCcTOpOHHME, IBYCTOPOHHUE
CHUHXpOHHbBIE, aCHHXPOHHBIE
[TapannenbHble, mocaea0BaTeIbHbIC
Kakwue oneparuu Moxet BoIMOIHATH [13Y7?
UteHue u XpaHeHHUE
UreHue, 3an1MCh U XpaHEHUE
3anuch U XpaHeHUe
YreHue u 3anuCh
ITo xakoMy TIpu3HaKy HHTEP(DEHCHI ASISITCS HAa MAarUCTPAIbHBIN, paguaibHBINA, IETTOYHBINA 1
KOMOWHUPOBAHHBIN?
ITo criocoOy coennHeHNs KOMIIOHEHTOB
[To pexxumy nepenaun nHpopManuu
ITo cnoco0y nepenaun nHGOPMAITHH
[To npurIMy 0OMeHa nHpOopMaITreit
[To muHe ympaBieHus nepenaercs:
Curnan, onpeaensouuii, Kakyto ornepario He00X0AUMO BbIIIOIHHUTD
AJpec ydacTBYIOHIMX B 0OMEHE 3JIEMEHTOB NMaMATH
Wndopmarnius, 3anuceiBaeMasi B IaMsiTh
Wudopmarnius, cuuteiBaeMas U3 NamsTH
Kakwue s13pIKH OTHOCSTCSA K SI3bIKaM MPOTrpaMMHUPOBAHUS HU3KOTO YPOBHS?
[IpouenypHO-OpUEeHTUPOBAHHBIE
MainHHO-OpHEHTUPOBAHHbIE
[TpobGneMHO-OpHEHTHPOBAHHBIC
OOBEKTHO-OpUEHTHPOABHHbBIE
B kakom BuJie epeaun JaHHBIX KaXk]as epeaaBaeMasi ocae10BaTeIbHOCTh CHMBOJIOB
HA4YMHAETCs CO CTAPTOBOTO M 3aBEPIIAECTCS CTOMOBBIM OUTOM?
ACUHXPOHHOM.
CUHXPOHHO.
N3oxponHas.
ACUHXPOHHON M CUHXPOHHOM
Kakoii onepaTop B CH-IOAOOHBIX SI3bIKaX MPOrPaMMUPOBAHUSI UCTIONIb3YETCS AJIsl MPUHSATUS
peleHuin?
cout
if
while
for
B unentudukaropax B cu-noJ00HBIX S3bIKaX MPOrPaMMHUPOBAHUS MOKHO UCIIOJIb30BATh:
3ariaBHbIC U CTPOUYHBIE JATHHCKHE OyKBbI, HIU(PBI U 3HAK MMOAYEPKUBAHUS
3ariaBHbIC U CTPOUHBIE JATUHCKUE OYKBbI
3ariaBHbIE U CTPOUYHBIE JATUHCKHE OYKBbI, HU(PHI
3ariaBHbIE U CTPOUHBIE JATHHCKUE OyKBbI, 3HAK O JYEPKUBAHUS

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Pa3Butue BoruncauTenbHol TexHuku. Ilokonenus 9BM

IlepcrieKTHBBI pa3BUTUS MUKPOIIPOLIECCOPHOM TEXHUKHU. DBOIIOLMSI MUKPOIIPOLIECCOPOB
[TpuHIUI TPOrPaMMHOTO YIIPABICHHS

Knaccugukarus mukpomnpoueccopos (MII)

CrpykrypHas opranuzanus MUKpo-OBM (mukponporneccopusix cuctem (MIIC))
Anroput™ BbinosiHeHHs! kKomaHAabl B MIIC

O6mas crpykrypa MII
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29.
30.
31.
32.
33.

COXANR DD~

. [IporpammHo-ynpaBisiemsiit BBOA/BbIBO (CriocoOsr oomMeHa nHpopmariueit B MIIC)
. Opranuzarmus npepbeiBanuii B MUKpoOBM (Crioco6sr oo6mena undopmarueii 8 MIIC)
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Opranu3zanus npsmMoro goctymna k mamsatu (Crocodsr ooMena nadopmanueit B MIIC
Tuner apxutexktyp MII. Oco6ennocTu. JlocToMHCTBA HEAOCTATKH

OCHOBHBIE XapaKTEPUCTUKA MUKPOIIPOIIECCOPOB U MUKPO-OBM
MuxkpokonTtposuiepsl (MK). Onpenenenne. O6001IeHHAs CTPYKTYpHAs cXeMa
BcTpoennsie otiaiounblie cpeacTBa coBpeMeHHbIx MK

0O0630p COBpEeMEHHBIX MUKPOKOHTPOJUIepOB. TenaeHuu pa3sutus. Kiaccudukammus MK
Oo6mue ceenenus o MK cemerictsa MCS-51

[TpuHUIMIIBI TpOrpaMMHUPOBaHUs Ha acceMOepe

[IporpammupoBanune MIIC Ha g3b1kax BBICOKOTO YPOBHS

IJINC. Onpenenennie. Tunsl. [IpyHUIMIBI TPOEKTUPOBAHUS

[Tamste B Mukponponeccopasix cuctemax (Flash, FRAM, MRAM, SRAM, DRAM)
O6mas xapaktepuctuka Cortex-M3. bubanorexka CMSIS

[Iporpammuas moaens Cortex-M3

Pexxumet padoty LITY Cortex-M3

Xapaktepuctuka cucteMbl komaua Thumb-2

Opranusanus n1octymna K otaenbHeiM Outam B LIITY Cortex-M3

Cucremnsiii Taitmep Cortex-M3

O6paboTka ucknroueHuit u npepreiBanuii. Kontpomnep NVIC

NnrterpupoBannas cpena paspaborkum IAR Embedded Workbench for ARM. Ilpomecc
MOJTyYEHUS KIIPOILIUBKID)

brok c6poca u ynpasnenus TakToBbIMH yactotaMu MK Munannp wim STM32
NHcTpymeHTanbHbIC cpeacTBa pa3padboTku u oTmaaku MIIC

Konseiiep Cortex-M3. AnmapartHas u nporpaMmMmHast peanuzanusi. [T — 610k

Pa6ota Cortex-M3 non ynpasieanem RTOS

Opranuzanus cteka B Cortex-M3

9.1.3. IlepevyeHb BONPOCOB ISl 3a4€Ta

Yro takoe nHpopmanus’?

Yro Takoe sHTpONU?

Kak m3mepsiercs konmuecTBo uHopmammu?

Uro Takoe OUT, AUT, HAT, OAlT?

Yro Takoe JMHHUS CBSA3U M KAKUMHU ITapaMeTpaMH OHa XapaKTepu3yercs?
Yro Takoe kaHai cBsA3U? UeM TUHMS CBSA3U OTIMYACTCS OT KaHaJla CBSI3U?

B kakux equHHMLIAX U3MEPSIETCs MPOIYCKHAs CIIOCOOHOCTD KaHana CBs3U?
Kak mponyckHasi CHOCOOHOCTh 3aBHCUT OT MIOMEX B KaHAJIE CBSI3U?

Jist 4ero ciry’kuT KogupoBaHue cooOmieHnit? Uto Takoe u30bITOUHBINA KO?
Kakum o06pa3zom npeobpazyeTcs CUrHalI IpU pa3roBope ABYX aOOHEHTOB IO COTOBOMY
Tenedony?

. Yro Takoe nepenarouHas GyHKIus?

. V306pa3ute 0011yI0 CTPYKTYpY KaHajla CBSI3H.

. 3BecTHO mOHATHE OpTOroOHaJIbHBIC BEKTOPHI. A 4TO Takoe OpPTOIOHAJIbHBIC CUTHAJIBI?
. UTo Takoe NIyM U KaKMMU ITapaMeTpaMy OH XapaKTepu3yeTcs?

. UTo Takoe creKTpaibHas XapaKTepPUCTUKA CUTHAIA?

9.1.4. TembI J1a00paTOPHBIX PadoT

. YcrTaHoBKa, HacTpolika NetBeans. BoimosHeHHE CBOETO MHAMBHAYAJIbHOrO 3aJaHUS HaA

MukpokoMibiorepe MSTNM100.BoccranoBnenune USB-3arpy3unka B mamsiTi NporpamMmm
MuraHue cBETOIMO/IOM COTJIACHO CBOEMY MHJIMBUYaJIbHOMY 3aJJaHHUI0

Hamnucate Ko/, BBI3BIBAIOIINI MEpeNoNHeHHE cTeka. VceaenoBarh mporpaMMy Ha OTJIaI0YHBIX
MaKeTax

HccnenoBanue OMTOBOIrO JOCTYyMA K MaMITH Ha JIaOOpAaTOPHBIX MaKeTax.

CpaBHenue cuctem otiaaku nporpamm B cpenax Keil, IAR u NetBeans.

. ['eHepupoBaHHe TECTOBOTO CHTHAJIAa MUKPOKOHTPOJUIEPOM U 3aIlUCh €ro Ha JucK. [lapameTpsl n

YPOBEHB IIyMa JIOJKHBI 32/1aBAThCSI MTOJIb30BATEIIEM.
Kondurypuposanue moptoB. 3HakoMCTBO ¢ 6ubnuorekoir CMSIS, ctangapTHON OMOIMOTEKOM
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npaiiBepoB. Ilogkntouenune XKW nucnnes m kiaaBuatypbl. BeimoJHEHHE CBOEro
WHAUBUIYAIbHOTO 3aJaHUS
8. Bpemst B MK u TKC. Pexxumbl paboThl TaiiMepoB, mporpaMmMupoBanue TaiimepoB. KoHTposb
BPEMEHU KaK OJMH U3 MeToJ0B 3amuThl B TKC
9. HAII/ALII nzy4enue paboThl C aHATOTOBBIMHU PpHOOpaMH
10. CoenquHenne MUKpOKOMIbIOTEPOB ¢ ucnoiab3oBanueM UART. MccnenoBanue pa3iuyHBIX
PEXKUMOB PaOOTHI.
11. Coenunenne MukpokommbioTepoB 1o SPI. MccnenoBanue pesxxuMoB pabOTHI.
12. Coenunenne Heckosbkux MK o CAN mune. MccnenoBanue JOCTUKUMBIX TAPAMETPOB CETH

9.2. MeToan4yeckne peKOMeH AU

VYyeOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATEIbHOE MBIILICHUE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoOro obecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOANMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIJIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YYEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuunauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB W 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U MHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabmuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKH

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU clTyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylIIeHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJILHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AUCTAaHIMOHHBIMU METOAAMMU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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