MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

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

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
MuxkponpoueccopHbie YCTPOHCTBA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpelcTB

Hampasnennocts (mpoduns) / cnemuanuzanus: I[IpoekTupoBaHHe W TEXHOJOTHS JIEKTPOHHO-
BbIYHCJIMTEIBHBIX CPEICTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KYJIP, Kadenpa koncTpyupoBaHusi y3J10B U JeTajiell paguo3JeKTPOHHOM annapaTypbl
Kypc: 4

Cemectp: 7

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 JlaGoparopHble pabOThI 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 72 72 4acoB
4 CamocTosiTenbpHas padboTa 72 72 4acoB
5 Bcero (0e3 ax3aMeHa) 144 144 4acoB
6 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OO0m1as Tpy10EMKOCTh 180 180 4acoB
5.0 5.0 3.E.

OK3aMeH: 7 cemecTp

IOKYMEeHT MOATMCAaH IPOCTOI 3JIEKTPOHHOT MOAIMUCHIOL o 5018
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 206  oT « 26 » 4 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 ropa, paccmorpena u onoOpena Ha 3acemanun kadenper KVIP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
Houent TYCVYP, xad. KYIP

3aBenyronmii o0ecnieunBaromeii kad.

KV]IP

A. A. bomOusos

A. T. Jlommnos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PK®

3aBeAyIOIHi BRITYCKAIOIICH Kad.

KV]IP

OKCIIepTHI:

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
Y3JI0B U JIeTajiei paino31eKTPOHHON
anmapatyps! (KY/IP)

IIpodeccop kadenpsl KOHCTPYHPOBa-
HUS y3JI0B U JAETAJIEH paguodJIeK-
TpoHHOH armaparypsl (KY/IP)
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[. B. O3epkun

A. T Jloummnos

C. A. Aptuies

C.T. Exauun



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
ObecnieueHre HEOOXOIMMOTO YPOBHS KOMIIETEHLUN CTYJIEHTOB-O0AaKajllaBpoB CIIEHUATbHOCTU
11.03.03 — «KoHCTpynpoBaHUE M TEXHOJOTHs 3JEKTPOHHBIX CPEACTB» B 00JACTH MHUKPOIPOLIECCOPHOM
TEXHUKH, MPUOOPETEHHE CTYAEHTaMHU IPAKTUUYECKUX HABBIKOB MO pa3pabOTKe MO 3aJaHHOM METO/IUKE
IPOTPaMMHOTO M anmnapaTHOro 00ecleYeHnus: MUKPOIIPOLECCOPHBIX YCTPOMCTB C YYETOM COBPEMEHHBIX
TEHJACHIMNA Pa3BUTHUS JIEKTPOHUKH U BBIYUCIUTEIbHON TEXHUKH.

1.2. 3amaum AMCHMIIIMHBI

— TlonyuyeHnue 3HaHHMI O COBPEMEHHOM COCTOSIHUM YPOBHSI M HAIllPABJICHUH Pa3BUTHS BBIYHUCIIH-
TETHHON TEXHUKU U TIPOTPAMMHBIX CPEJICTB;

—  3HaKOMCTBO C OOIIEH CTPYKTYpOH M apXUTEKTYPOH MIUPOKO U3BECTHBIX MUKPOIPOIIECCOPOB U
MuKpo-OBM;

— IlomyueHue HaBBIKOB MO BBIOOPY WHCTPYMEHTAIBHBIX CPEICTB JJIsS OPTaHHU3AIMH IPOIIECCOB
MPOEKTUPOBAHUS YCTPOMCTB ¢ MUKPOTIPOIIECCOPHBIM YIIPABICHUEM;

— OcBocHEe 0a30BBIX IPUEMOB TIPOTPAMMHUPOBAHUS MUKPOITPOILIECCOPHBIX YCTPOMCTB.

2. MecTo nucuuiiuebl B cTpykrype OIIOII
Hucuumuinaa «Mukponpoueccopsbsle yerpoiictBa» (b1.B.O1.10) otHocutcs k 6moky 1 (Bapua-
THBHAS YacTh).
[TpenmecTByOIKUMU TUCHMIUIMHAMY, (OPMHUPYIOLUIUMH HayajbHbIE 3HAHUS, sABIstOTCA: MHPOD-
MaTHKa.
[Tocnenyomumy AUCHUIUIMHAMU SIBISIOTCS: 3allMTa BBITYCKHOW KBAIM(UKAMOHHONW paloThI,
BKJItOYasl MOATOTOBKY K MPOLIEAYPE 3aIIUThI U IPOLEAYpPY 3aluThl, [Ipeauninomuas npakTuka.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMIIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— OIIK-7 cnocoOHOCTBIO YUUTHIBaTh COBPEMEHHbIE TEHICHIIMHM PAa3BUTHS dJIEKTPOHUKH, U3ME-
PUTEIBHON M BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHI B CBOEH NMpodhecCHOHaNIbHOM
JeSITEIbHOCTH;

— IIK-2 roToBHOCTBIO NMPOBOAUTH IKCIIEPUMEHTHI 110 3aJlaHHOM METOAMKE, aHAJIU3UPOBAThH pe-
3yABTAThI, COCTABIATH 0030DPbI, OTUETHI;

B pesynbrate n3yueHust JUCHUIUIMHBI 00y4JaroIUICs TODKEH:

— 3HATh CTPYKTYPY MHKPONPOIIECCOPa/MUKPOKOHTPOJIIEpA; IEMEHTHYIO 0a3y MHKpOIpPOLEC-
COPOB U MUKPOKOHTPOJUIEPOB.

— yYMeThb INPOEKTHUPOBaTh YCTPOMCTBA C MHUKPOIIPOLIECCOPHBIM YIPABIECHUEM; HCIOJIb30BaTh
COBPEMEHHBIE MHCTPYMEHTAIbHbIE M OTIAJ0YHBIE CPEICTBA Pa3pabOTKH MPOTPAMMHBIX MPOAYKTOB JUIS
MHUKpPOIpOLecCOpa/MUKPOKOHTPOJLIEPA; co3/1aBaTh IIPOrpaMMHOE obecrieyeHne s
MHUKpPOIPOIIECCOPa/MUKPOKOHTPOILIEPA.

—  BJAJIeTh METOIMKON BbIOOpA 3JI€MEHTHOM 0a3bl AJs MIPOEKTUPOBAHUS 3JIEKTPOHHBIX CPEJICTB
C MUKPOIPOIIECCOPHBIM YIPABICHUEM; HABBIKAMH MPOCKTUPOBAHMS YCTPOICTB Ha 60a3e MUKPOIPOIIECCO-

pOB.
4. O0beM QUCHUILIMHBI U BUABI Y4eOHO# padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUTMHBI COCTaBIIsAET 5.0 3aU€THBIX €IMHUIIBI U MPEJICTaBICHA B TA0JIM -
ne 4.1.
Ta6muia 4.1 — TpyioeMKOCTh TUCIUILITHBI
Bunel yueOHoI nesTebHOCTH Bcero gacos Cemectpsl
7 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 72 72
Jleknun 36 36
JIaGoparopHble paboThI 36 36
CamocrosTenbHas paboTa (BCero) 72 72
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 35 35
[ToaroroBka k J1abopaTopHbIM padoTam 12 12
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 25 25
Bcero (6e3 3x3amena) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 180 180
3aueTHnie EanHAIIEI 5.0 5.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3aesnl AucHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

_ 0]
= = 2 3 3=
o o S O = =
R S | £3 25
Hazpanus pa3aenoB IUCHUIUIMHBI i o, o, o D & %
= te) s 5 0 > B
= | S | 2§ 5d
© e =
7 cemecTp
1 BBeneHne B MUKPOIIPOLIECCOPHBIE YCTPOM- 4 0 5 9 OIIK-7, I1IK-2
CTBa.
2 Knaccuukanus 1 Ha3HaYeHUE MUKPOIIPO- 10 0 4 14 OIIK-7, IIK-2
[IECCOPHBIX YCTPOUCTB
3 HCTpyMEHTaIbHBIE CPEICTBA Pa3pabOTKH 22 36 57 115 |OIIK-7, I1K-2
Mporpamm JJisi MUKpPOIIPOIIeccopa
STM32F429, ocHOBBHI SI3BIKOB accemoOiep,
0COOCHHOCTH POTPAMMHUPOBAHUS HA S3BIKE
C,C++.
4 O030p MPOLIECCOPHOTO Psila OCHOBHBIX 0 0 6 6 OIIK-7
MIPOM3BOJUTENEH MUKPOIIPOLIECCOPHBIX
YCTPOMCTB.
Hroro 3a cemectp 36 36 72 144
Hroro 36 36 72 144
5.2. Conep:xanue pa3aejioB JUCHUILINHBI (110 JIEKIHMAM)
Copeprkanue pa3ienoB TUCIUILIKMH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIMH (TI0 JICKITHSIM)
3 z§
3 =
2 > 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILTUHBI (110 JIEKIUSM) zF &5
o E
= 2 =
a e g
= S
7 cemecTp
1 Beenenue B BBeneHne B MUKpONPOLIECCOPHBIE YCTPOMCTBA. 4 OIIK-7,
MHKPOIIPOLIECCOPHBIE OcHoBHuble noHsATus. Mcropus pazsurusa. Ctpykrypa. [K-2
YCTpOMCTBA. Hroro 4
2 Knaccuduxamus u Kinaccudukanus u Ha3HaUeHNE/ IPUMEHEHUE MUKPO- 10 OIIK-7,
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I1K-2

Ha3HauyeHUe IIPOLIECCOPHBIX YCTPOiicTB. OCHOBHBIE IPOU3BOUTE-
MHUKPOIPOIIECCOPHBIX mu u crienmanm3anuu. 0630p apxutektyp CISC,
YCTPOMCTB RISC, MISC.

Hroro 10
3 HCcTpyMEHTaJIbHBIE Apxurektypa MUKpokoHTposuiepa STM32F429. ITpo- 22 |OIIK-7,
cpencTBa pa3paboTKu rpaMMHOe obecriedeHue s pa3padoTku. OCHOBBI ITK-2
Iporpamm Juist porpaMMHpoBaHus Ha acceMOiepe. Habop komana
MHKpoOIpolLeccopa MukpokoHTposiepa STM32F429. TToptel BBoga/BBI-
STM32F429, ocHOBBI Bos1a MuUKpokoHTposiepa STM32F429. Taitmepsl Mu-
A3BIKOB acceMOuep, kpokoHTposuiepa STM32F429. DSP-unctpykiuu. Pa-
0COOEHHOCTH 60Ta ¢ TpaguUeCKuM IUCIIeeM. AHAIOTO-IIU(PPOBOE
MPOrpaMMHUPOBAaHUSA HA | U LU(po-aHATIOroBoe npeoOpa3zoBaHUE CUTHATIOB
s3e1ke C,CH++. Hroro 77
Hroro 3a cemectp 36

5.3. Pa3nenbl AUCHUINIMHBI U MEKIMCHUIITIMHAPHBIE CBSI3H € 00ecneYnBalOIMMHM (TPeIblyIIHMH)

U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIE 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMILIMHBI U MEKIUCIUIUIMHAPHBIE CBSA3U

Ne pa3nenoB qaHHOW MUCIMIUIAHEL, 17151 KOTOPBIX
HE00XOMMO U3yueHHE 00ECTICUNBAIOIINX U
Hanmenosanue qMCHUIIIMH 00eCTICUYMBAEMBIX TUCITUILIHH
1 2 3 4
[IpenmmecTByrome AUCHUTUIHHbI
1 Uudopmaruka +
[Tocnenyromye TUCHUTIIIUHBI

1 3ammTa BRIMMYCKHOM KBaTU(UKAIITMOHHON pabo-
ThI, BKJTIOYAs IOJTOTOBKY K MPOIEAYPE 3alUThI U + + + +
IPOLEAYPY 3aIIUTHI
2 IlpenumioMHas MpakTUKa + + + +

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPYyeMbIX TP M3YyYEHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CooTtBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AUCLUUIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUIOB 3aHS -

THH
§ Bunnl zanstuit
: .
5 S S
= S P DopMEI KOHTPOJIS
) % o o p P
: .
= = S 3
. = O
OIIK-7 + + + Ox3ameH, KoHcnekT camonoaro-
TOBKHM, 3amura ordyeTta, OT4eT 1o
naboparopHoii padote, Tect
I1K-2 + + + Ok3ameH, KoHCIIEKT caMOIIoaro-
TOBKH, 3aniura otdeTa, OTUET 110
naboparopHoii pabote, Tect
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

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

3 z S
3 =
g %5
Ha3zBanus pa3zzuesnos HaumeHnoBaHMe 1a00paTOPHBIX PadOT § = § E
X e =
e Q2
= iS)
7 cemecTp
3 HCcTpyMEHTaJIbHbBIE ACCEMBJIEP JIJIS1 ARM. CO3JAHUE FA30BO- 6 OIIK-7,
cpencTBa pa3paboTKu 'O TTPOEKTA I1K-2
TpOrpaMm JUIA ACCEMBJIEP. JITHEMHOE ITPOTPAMMMPOBA- 6
MHKpOTIpoLeccopa HUE. TIOPTHI BBOJIA-BBIBO
STM32F429, ocHOBBI A A
SI3BIKOB acceMobuiep, ACCEMBJIEP. BETBJIEHUW S U LITUKJIBL. IIOPTHI 6
0COBEHHOCTH BBOJIA-BBIBOJIA
HporpamMmupoBanus Ha | ACCEMBJIEP. BHEIIIHUE ITPEPBIBAHI A
s3p1ke C,C++. ”
CoIDE. TAUMEPBI
CoIDE. PABOTA C 5KPAHOM 6
Hroro 36
Hroro 3a cemectp 36

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
He npenycmorpeno PYIIL.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABIICHBI B

tabmme 9.1.
Tabmuna 9.1 — Busabl caMmocTosTebHON paboThl, TPYJI0EMKOCTh  (hOpMUpPYEMbIe KOMIETEHIIMH
3 z 5
g 5 =
Bunbl caMocTosTENIBHON & > O
Ha3zBanus pasnenon 57 = @DopMbI KOHTPOJIS
paboTEI L s 2
=8 g =
al o g
= o
7 cemecTp
1 Beenenue B [IpopaboTka JIeKIIMOHHOTO 5 |OIIK-7 Tect, Ox3ameH
MHUKPOIPOLIECCOPHBIE Marepuaia
YCTpOMCTBA. Hroro
2 Knaccudukarus u IIpopaboTka JIEeKIIUOHHOTO 4 |OIIK-7 Tect, Ox3ameH
Ha3Ha4YeHHE MaTepuaia
MHKPOIPOLECCOPHBIX Hroro 4
yYCTPOICTB
3 HCcTpyMEHTaJIbHbBIE IIpopaboTKa JIEKIUOHHOTO 10 |OIIK-7, |KoHCHeKT caMOnoaroToB-
cpencTBa pa3paboTKu Marepuaia [TK-2 ku, OTueT no Jadboparop-
MPOTrpaMM JUIst Hou padbore, Tect, Ok3a-
porp & [ToaroroBka k 1aboparop- 12 ofi pabore, TecT, Ox3
MUKPOIT MEH
porpomneccopa HBIM paboTam ¢
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STM32F429, ocHOBBI OdopmiteHre 0TIETOB TIO 35
SI3BIKOB accemorep, JabopaTOpHBIM paboTam
0COOEHHOCTH Hroro 57
IpOrpaMMHUPOBAHUS Ha
s3p1ke C,C++.
4 O630p mpoueccoproro | IIpopaboTka TEKIIMOHHOTO 6 |OIIK-7 TecT, Dx3ameH
psiza OCHOBHBIX MaTepuana
IIPOU3BOAUTEIICH Hrtoro 6
MUKPOIIPOLIECCOPHBIX
YCTPOKCTB.
Hroro 3a cemectp 72
IloaroroBka u caaya sK3a- 36 Ok3ameH
MeHa
Hroro 108
10. KypcoBoii npoekT / kypcoBasi padora
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4arouuxcst

11.1. banabHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbII
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOM 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NESATEIBHOCTH mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
3amura oTUeTa 10 15 10 35
OtyeT no nabopaTopHOM 10 15 10 35
pabote
Hroro makcumym 3a nepu- 20 30 20 70
on
DK3aMeH 30
Hapacratomum urorom 20 50 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOIBHOW TOYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOM cCyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% ot MakcuManbHOU cymMMbl O6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBl 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle

11.3.

Tabmuua 11.3 — [lepecueT cymmbl OalIOB B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLIEHKY

Onenka (I'OC)

HtoroBas cymma Oasios,
YUUTHIBAET YCIEIIHO CAAaHHBIN

Ornenka (ECTS)
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O9K3aMCH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)
4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeIbHO)
65 - 69
3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HoCpeAcTBeHHO)
2 (HCYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHPOPMALMOHHOE o0ecreYeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa

1. MukponporeccopHble YCTPOHUCTBA U CUCTEMBL: YueOHoe nmocodue / Pycanos B. B., IlleBenen
M. 1O. - 2012. 184 c. [DnexTponHsIii pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/867
(mata obpamenus: 29.06.2018).

2. MukponponeccopHsle cucTteMsl: yueOHoe nocobue s By3oB / B. f. XaptoB.— M.: Akane-
mus, 2010. — 352 c. (manuuue B 6ubanotexke TYCYP - 16 9k3.)

3.  MukpomnpoiieccopHblie YCTpOHCTBa U cucTeMbl: yueOHoe nocodue / A. B. llapanos.— Tomck:
TMIO, 2008. — 152 c. (Haymuue B 6uomoteke TYCVYP - 22 3k3.)

12.2. lonostHUTEILHAS JIATEPATypa

1. OcHOBBI MUKpPOTIIPOLIECCOPHOM TeXHUKH: yueOHOe ocobue / FO. B. HoBukos, I1. K. Ckopo6o-
raroB.— M.: BUHOM, 2012.— 358 c. (mHanuuue B 6ubmnotexke TYCYP - 10 3k3.)

2. KocTiok, 1O. JI. OcHoBbl anroputmuzanun: yaeonoe nocodue / 0. JI. Koctrok; Tomckwuit ro-
CYAapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABJICHUS U paanodieKTponukn, Kadempa aBToMaTn3npoBaHHBIX
cucreM ynpasieHus.— Tomck: [0. u.], 1999.— 122. (nanuune B 6ubdamoreke TYCVYP - 12 5k3.)

3. IIporpammupoBanue u oriagka C/C++ npunoskeHuit 1 MUKpokoHTpoiuiepoB ARM [Tekcr]:
HayyHoe m3ganue / FO. C. Marma. - M. : JIMK Ilpecc, 2012. - 168 c. : w1. - ISBN 978-5-94074-745-1.
(mammune B 6ubmmorexke TYCVYP - 11 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. AccembOnep miss ARM. Co3manne 6a30BOTo MpoekTa: MeToauueckue yKa3aHHUsl K BBITTOJTHE -
HUIO MPAKTUYECKHUX 3aHATHI M CaMOCTOSTeNbHON paboTel / bomOm3oB A. A., Jlonmos A. I'. - 2017. 9 c.
[OnekTponHbIi pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/publications/6714 (mara oOpareHus:
29.06.2018).

2. Accembnep. JIuneitHoe nporpammupoBanue. [TopTel BBOJa-BeIBOIA: MeTOMNYECKHE YKa3aHUS
K BBITIOJTHEHHUIO JTAOOPaTOpHOM M caMocTosTeNbHON paboTsl / bomoOuzoB A. A., Jlommnos A. I'. - 2017. 8
c. [Dnextponnslii pecype] - Pexxum moctyma: https://edu.tusur.ru/publications/6985 (mara oOpamieHus:
29.06.2018).

3. Accemb6nep. BetBnenus u mukibi: Metoauueckie ykazaHUs K BBIMIOJIHEHUIO JJa0OpAaTOPHOU U
caMoCTOsTeNIbHOM padoTel / bomom3oB A. A., Tpenkans E. U. - 2017. 12 ¢. [DnexTpoHHsIii pecypce] - Pe-
kUM noctyna: https://edu.tusur.ru/publications/6986 (nara oopamenus: 29.06.2018).

4. AccemOnep. BHemnue npepbiBanus: MeToanyeckre ykazaHus K BBIIIOJIHEHUIO JJaOOPaTOpHOM
W caMoCTOsTeNbHOU paboThl / boMOn3oB A. A., Tperkans E. U. - 2017. 8 c. [DnekTpoHHsIit pecypc] - Pe-
UM octyna: https://edu.tusur.ru/publications/6987 (nata oopamenus: 29.06.2018).

5. ColDE. Taitmepsl: MeTonuueckue yKa3aHus K BBITOJHEHUIO JJa0OPaTOPHON B CaMOCTOSTEIh -
HOi1 pabotel / bomOu3oB A. A., Tpenkans E. U. - 2017. 15 c. [DnekrponHsIil pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/6988 (nara obpamenus: 29.06.2018).

6. ColDE. Pabota ¢ sxpanom: Meroauueckue yka3aHHUs K BBITIOJIHEHHIO JIAOOPATOPHOM U caMo-
crositenbHON paboTel / bomOn3oB A. A., Tpenkans E. U. - 2017. 9 ¢. [DnexTponHslii pecypc] - Pexxum no-
cryna: https://edu.tusur.ru/publications/6989 (mata oopamenus: 29.06.2018).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. Ilpodeccuonaibbie 6a3bl JAHHBIX U HH(POPMAINIMOHHBIE CTIPABOYHBbIE CHCTEMBI
Psim MUKPOKOHTPOILIEPOB/MUKPOIIPOIIECCOPOB (UpMBI atmel
http://www.atmel.com/products/microcontrollers/default.aspx
Psin MUKpOKOHTpOIIIIEPOB/MUKpOTIpOIIecCOpoB pupmbl microchip
http://www.microchip.com/design-centers/32-bit
Psin mukpoxonTpoepos/MukponporiieccopoB ¢pupmel STMicroelectronics
http://www.st.com/en/microcontrollers.html
Psim MUKPOKOHTPOILIIEPOB/MUKPOIIPOIIECCOPOB (hUpMbI MuaHIp
http://milandr.ru/index.php?
mact= Products ,cntnt01,default,0&cntnt01hierarchyid=6&cntnt0 1returnid=67

9. Psan DSP Analog Devices

10. http://www.analog.com/ru/products/processors-dsp.html

11. Psax DSP ¢upmsr Texas instruments

12. http://www.ti.com/Isds/ti/dsp/embedded processor.page

13. Psax FPGA ¢upmer Altera

14. https://www.altera.com/products/fpga/overview.html

15. Psax SoC ¢upmsr Altera

16. https://www.altera.com/products/soc/overview.html

17. Psax FPGA ¢upwmsr Xilinx

18. https://www xilinx.com/products/silicon-devices/fpga.html

19. Psax SoC ¢pupmsr Xilinx

20. https://www xilinx.com/products/silicon-devices/soc.html

0N U AW

13. MaTtepuaibHO-TEXHMYECKOE 00ecneuyeHue JTUCIUILJIMHBI U TPedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIIOBBIX M MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MecT He MeHee 22-24, 0060opyIoBaHHAs JOCKON M CTaHIApTHOH y4ueOHOI mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU TI0 JIEKIIMOHHBIM pa3/ielaM TUCIUTUINHEI.

13.1.2. MaTepHnajibHO-TeXHHMYeCKOe U IPOrPaMMHOe olecreueHue /s J1a00paTOPHBIX padoT
JIabopaTopusi KOMIBIOTEPHOTO MMPOSKTUPOBAHUS
ydeOHast ayuTOPUS TSI TPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA, ydeOHas ayAuTOPHS IS IPOBE -
JICHUS 3aHATHH NPAaKTHYECKOrO THUIA, y4eOHast ayAMTOPUS LIS IPOBEACHUS 3aHATHI JJaOOpAaTOPHOTO THIIA,
yueOHast aymuTopusl JIsl MPOBEICHHS 3aHATUH CEMHHAPCKOTO TUTIA, TOMEIICHUE JJIsT KypCOBOTO MPOEKTH -
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poBaHUs (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBECHUS TPYITIOBBIX U WHAUBUIYAIBHBIX
KOHCYNIbTALIUM{, MIOMEIIEHUE JIsl TPOBEACHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOU aTTecTalluu, ome-
[ICHHUE IS CAMOCTOSTEIBHON paboThI

634050, Tomckast o6mactb, . Tomck, Jleanna npocrekT, a. 40, 143 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- [lepconanpHbIil KOMIBIOTEP (20 1IT.);

- YcrpoiicTBo reHepanuu u o0paboTku curHanoB Analog Discovery 2; - National Instruments
Edition (10 mmT.);

- HcnpiTaTenbHbll  1a0OpaTOpPHBIA  CTEHJ Y3JI0B aHAJOTOBOM M LU(GPOBOH 3JIEKTPOHUKU
MikroElektronika Analog System Lab Kit PRO (10 mt.);

- Otnagounas miara Arduino UNO (15 mt.);

- Otnagounas tiatra STM32F4291-disk (10 mt.);

- TpéxkanalbHBIN TMHEHHBIN UCTOYHUK TTOCTOIHHOTO Toka GPD-73303D (10 miT.);

- Ocmmmnorpad DSOX1102G (10 mT.);

- Jlaboparopusiii MakeT Basys 3 Artix-7 FPGA Trainer Board (10 mmr.);

- [Ipoextop Acer P1385WB;

- DKpaH Juid IPOEKTOpPa;

- KommuiekT cnenuaan3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

7-Zip

Google Chrome
Keysight SystemVue
NI Labview 2016
Notepad++

PTC Mathcadl3, 14
Unreal Commander

13.1.3. MarepuajibHO-TEXHMYECKOE M IPOTPAaMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHOM PabOThl MCIOJIB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMIBIOTEPHBIE KIIacChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obnacTs, I. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obmacTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 ayz.

CocTtaB 060pyI0OBaHHS:

- yueOHast MmebOerb;

- koMmnbroTepsl Kinacca He Hmwke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaroT IOCTYI B AJICKTPOHHYIO WH-
(dopmManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepI/IaJILHO-TeXHI/I‘IeCKOC o0ecneyeHue AUCHUIIVIMHBI JI JIMI ¢ OrPAHUYC€HHBIMH

BO3MOKHOCTAMMU 310POBbSI U HHBAJIU10B

OcBoeHHE JUCHUIUIMHEBL JIMOaMU C OTPaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA WU WMHBAJIWIAMU
OCYHICCTBIACTCA C UCITIOJIb30BAHUEM CPCACTB 06yquH${ 06].].[61"0 H CIICHMUAJIBHOI'O Ha3HAYCHU .
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIYXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTIXCsI
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YyYaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jnaqnd yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYIECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHs OCBOCHHUA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. Kakoil myHKT He SIBJISI€TCS] HAITPABJICHUEM Pa3BUTHUS MUKPOIIPOIIECCOPHBIX YCTPOUCTB?

1) MUKpOKOHTpOJLIEPHI;

2) Cucrema Ha KpUcCTae;

3) OnepanmoHHbIE YCUIUTENN;

4) Hudposble CUTHATIbHBIE IPOLECCOPHI.

2. Kakoii BU1 MUKPOIIPOLIECCOPHBIX YCTPOICTB HE ABISAETCS NEPENPOrPaMMUPYEMBIM?

1) MCU;

2) ASIC;

3) DSP;

4) FPGA.

3. Ybepute nuirxee

1) NOR;

2) OR;

3) XOR;

4) BOR.

4. IlpepbiBanue — 3710 ...

1) aBapuiiHas ocTaHOBKa MPOIIECcCOpa;

2) curHa, cooOIIAOIIHA MPOIECCOPY O HACTYIUIEHUH KaKOro-1100 COOBITUS

3) npuHyaUTENbHAS OCTAHOBKA CBSA3H OTJIAJ0YHOM IJIAaThl M IEPCOHAILHOTO KOMITBIOTEPA;

4) ocTaHOBKA NMPOIIMBKY MUKPOKOHTpPOJIIEPA.

5. Y0epute HeCyIIECTBYIOIINE BHU/IbI aHAJIOTO-IIU(POBBIX ITpeodpazoBaTeneit

1) ALIIT mpsimoro mpeoOpa3oBaHus;

2) ALII napamienbHOTO NPUOIHKEHUS;

3) ALII nocnenoBaTensHOTO MPHOTMIKEHUS;

4) lenvTa-curma AIIIL.

6. HaGopsl MHCTPYKLIUI B apXUTEKType Ipolieccopa. YoepuTe JHIIHee

1) CISC;

2) RISC;

3) GISG;

4) MISC.

7. Habop makpostueek nepudepuifHbIX KOMIIOHEHTOB, KOTOpPBIe (pripMa Ha OCHOBE JIMIIEH3MOHHBIX
COMIAIIEHUH MIPEIOCTABIIAET 3aKa3UUKaM - 3TO

1) AMBA;

2) APB;
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3) PrimeCell;

4) AHB.

8. Komanna nepexosa Ha si3bIKe acceMOep CIyKHUT JUIs

1) ycTaHOBKHU CCBUIKHA HAa KOMaH/IbI;

2) IpUHYXJIEHHS TIPOLIECCOPa UCTIONHATH KOMAH/Ibl C YKa3aHHOTO aJpeca;

3) agpecaruy KOMaH/IbI;

4) nepexoAa B yKa3aHHYIO SUEUKY aMATH JaHHBIX.

9. VYerpoiicTBO, HCMONB3yeMOE JUIsl XPaHEHUS N-pa3psAHBIX TBOMYHBIX JAaHHBIX U BBITOJTHEHUS
npeoOpa3oBaHMii HaJl HUMH — 3TO ...

1) Tpurrep;

2) MynbpTHILIEKCOD;

3) Peructp;

4) Hudpatop.

10. Kakyto omnepariyto He0OX0IMMO BBIMTOIHUTE ¢ IBOUYHBIMEU unciiaMu b1001 u b1111, 4T06BI 110-
ayuutsb b0110?

1) NJIN;

2) U;

3) UnBepcus;

4) Uckmovaroree NJIN.

11. ITopThl BBOA-BBIBOIA CTYKAT JIJISL:

1) cunTeIBaHUS COCTOSIHUS BHYTPEHHETO pErucrpa

2) CUUTHIBaHUSI COCTOSIHUS HA BBIBOJIE;

3) yCTaHOBKU COCTOSIHUSI Ha BBIBOJIE;

4) uamenenus 3HaueHus peructpa NVIC.

12. B mponeccopax ARM rnobanbHoe pa3pelieHne NpepbiBaHUi BBITIOIHAETCS C UCTIONb30BaHH -
eM:

1) SREG;

2) HeTb3sl TI00ATBHO Pa3pelIuTh MPEPhIBAHUS;

3) sei;

4) interrupt_enable.

13. Yro BemonusieT pparment koga LDR R1, [RO]?

1) coxpansier conepxkumoe peructpa R1 B RO;

2) 3arpyxaet coaepxumoe perucrpa R1 B RO;

3) coxpaHsieT 3HaYCHHE TI0 aapecy, coaepkamemycs B peructpe RO, B peructp R1;

4) 3arpy»aet 3HaY€HHUE 110 aJpecy, coaepkaiemycs B peructpe R1, B peructp RO.

14. OnpenenuTh paBUIILHBIC SKBUBAJICHTHI Ha si3bike Cu 1 accembiiep (cucrema komana Thumb)

1) R1=R2 u OR R1,R2;

2) R1"=R2 u XOR R1,R2;

3) R1&=~R2 u BIC R1,R2;

4) *R1=R2 u STR R1, [R2]

15. Coznanne WUTIO3UH ITyOUHBI 1IBETa B KOMITBIOTEPHOU TpaduKe JOCTUTACTCS] HHCTPYMEHTOM:

1) 6neHauHT;

2) GIIOpUHT;

3) depthare;

4) NU3EpUHT.

16. MuHMManbHOE M3MEHEHHE BEJTUYMHBI aHAJIOTOBOIO CUTHAJA, KOTOPOE MOXKET ObITh Mpeol-
pazoBaHo gaHHbIM ALIII — 570 ...

1) Pazpsarocts ALIIT;

2) Paspemenne AL

3) YacroTa TUCKpEeTH3AINY;

4) OnopHoe HamnpsKEHUE.

17. Kortposiep 3xpaHa B MUKpoKoHTpoiiiepe Tuma Cortex-M nomaep:kuBaet padoTy ¢

1) 1 cnoem;

2) 2 crnosmu;
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3) 3 cnosimu;

4) 4 cnosMu.

18. Jlenurens 4acTOTHI B TallMepe B MEKPOKOHTPOJUIEpAX TUIA COrteX-m sBIISIETCS
1) Mpou3BOIBHBIM;

2) TUCKPETHBIM.

19. Brixon u3 pexxuma npepbhiBaHUs OCYIIECTBISETCS IPU TTOMOILN

1) BbI30Ba crienanbHON (PYHKIUHM KOHTposuiepa npepbiBanuii NVIC;

2) cOpoca duara mpepbIBaHuUs;;

3) BbIxona U3 pyHKIIMK 00pabOTINKA PEPbIBAaHUN;

4) omeparuu nepexosa.

20. Kakoe MUKpOIIPOIIECCOPHOE SAPO SIBISIECTCS HAanO0Iee COBPEMEHHBIM?
1) AVR;

2) ARM11;

3) Cortex-A9;

4) Intel 4004;

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

Mukxpornpoueccop. Onpenenenue. CtpykrypHas cxema. [lonkmtouenue.

MuxkpoxonTposep. OnpeneneHue.

VYerpoiictBo ynpasienus. Onpenenenue. Knaccudukanus. CTpyKTypHas cxema.

Kontposnnep BBoga-BeiBoaa. Onpenenenue. Ctpykrypa. Knaccudukanus.

ApudmeTnro-iorudeckoe ycrpoictro. Onpezaenenne. Poib B MUKpompoIieccope.

MaremaTr4eckuii COnpoLeccop.

["apBapackas u [Ipuctonckas apxutekTypbl. OCHOBHbIE MOJIO0KEHUS U OTIIUYUSL.

CISC u RISC. Onpenenenvst 1 OTIANYUS.

VLIW u cynepckansprocts. OnpeiesieHus: ¥ OTINYHSL.

AnpecHoe npoctpancTBo. Kak noaxiodats nepudepuiiHpie yCTpOicTBa Ha eUHYIO IIUHY ajipe-
ca?

[Tpopunu ARM-npornieccopoB. PackpsiTs nonsitue AMBA.

Packpeite nonsitue PrimeCell u Hlunnas matpuna.

MammHHBIN TaKT U MAlIUHHBINA ITUKI.

BoruncnurensHblil kouBeiiep. Onpenenenue. Opranusanusi.

[Mudposoii curnan. Bunasl. YpoBHU.

Wusepcust, U, NJIN n ucximouaromee UJIN. Packpeith nonsitus. O6o3navenue. Tabnuua uCTUH-
HOCTH.

Jemmndpatops! u mudparopsl. Onpenenenne. O6o3nayeHue. Tabinna ICTUHHOCTH.

MyneTumuiekcopsl. Onpenenenue. O603HaueHUE

Tpurrepsl. Onpenenenue. RS- u D-tpurrep.

Peructp. Onpenenenune. Knaccudukanus.

CocraB nporpaMmbl Ha acceMoepe.

Mertka. OnpeneneHue U Ha3HaYECHHUE.

[lepemeHHbIE U KOHCTAHTHI Ha acceMoepe.

Komannel nepexona. Knaccudukanus

Komannpr 6e3ycnoBHoro nepexoaa. Opranuzanusi 66CKOHEYHOTO IUKIIA U TTOANPOTPAMMBI.

Komannel cpaBHenus. [Ipuniun GpyHKIIMOHMPOBAHUS.

VYenosuslii nepexoa. [Ipunnun GyHKIIMOHUPOBAHUS.

Maxkpocsl. Crioco6 popmupoBaHus.

Crek u ¢pyukuuu. Onpenenenue. Haznauenue. Criocod MCmonb30BaHus.

OCHOBHbBIE UHCTPYKLIUH JUIsl ©3MEHEHUS 3HAaUeHHUI B perucTpax oOIIero Ha3HaueHUsl.

WucTpyKumuy Uil 3arpy3KU/BhIFPY3KH 3HAYEHUN B SYEMKHU MAMSATH WM PETUCTPHI NEepUPEpUnHbIX
ycTpoiicTB. Cioco0 MCIOIb30BaHuUS.

Conepxanue (aitna stm32f429xx.h

OcHOBHBIE OIEpaLluy 110 U3MEHEHHIO 3HAYeHUH OUTOB B perucrpax Ha sizbike CH.

HAL. PackpbITh OHATHE.

ITopte! BBOAa-BeIBOga. OnpeneneHue. CTpyKTypHas cxema.
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CBoilicTBa NOPTOB BBOJIA BBIBOJA.

Peructpsl mopToB BBOJA BBIBOJA.

[TonsiTUs IpepbIBaHus U 00pabOTYHKA ITPEPHIBAHUSL.

YCeTpolicTBO TaOJIUIIBI TPEPHIBAHUH.

Bxox B npepbIBaHNE U BBIXOJ U3 HETO.

EXTI. Haznauenue. Onucanue perucTpos.

Taiimepsl. OO1IME TOHATHUS.

CtpykTypa 6a30BOTO Taiimepa.

ITpunuun opranusanuu resepanuu HHIMM-curnana ¢ ucnonab30BaHUEM TaliMepa.
RGB-unTepdeiic nepemnaun nanHpx n3odpaxeHus. Onucanue BpIBOAOB. BpeMeHHbBIE JUarpaMMel.
Kanposerit Oydep. TpeboBaHUs K TaMATH.

PackpeiTe morstust LTDC u Chrom-ART Accelerator.

ALTI. Onpenenenne. Knaccuduxanus.

Pexumer padoter ALIIT B MukpokonTposiepe STM32F429.

LAII Onpenenennie. OCHOBHBIE CBOMCTBA.

14.1.3. Bonpochl Ha caMONIOATOTOBKY
KoHcnekT TeopeTndyeckoro Marepuasia U3 METOANYECKOro yKa3aHHs K 1abopaTopHOU paboTe
AHaJu3 NpakTU4eCcKoi YacTu 1abopaTopHOil paboTh
[IpenBaputenbHOE cocTaBieHUE (PPArMEHTOB MPOTPAMMHOI0 OOECIIEUEHUs COTJIACHO MOPSAIKY BbI-

MOJHEHUS J1abOPaTOpHOIl paboThI

OTBeThI Ha KOHTPOJIbHBIC BOITPOCHI

14.1.4. Tembl 1a060paTOpHBIX padoT
ACCEMBJIEP JIJIS1 ARM. CO3JAHUE FA30BOI'O ITPOEKTA
ACCEMBJIEP. IUHEMTHOE ITPOT PAMMUPOBAHME. ITOPTHI BBOJIA-BBIBOJIA
ACCEMBJIEP. BETBJIEHW A 1 HUKJIBL. ITOPTHI BBOJIA-BBIBOJJA
ACCEMBJIEP. BHEIIHUE ITPEPBIBAHU A
CoIDE. TAUMEPBI
CoIDE. PABOTA C 5KPAHOM

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJIH/I0B
s aui ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -

TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonmomHUTEIbHBIE MaTepUaIbl OIICHUBAHUS JIJIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU

310POBbsI 1 UHBAJIUJIOB

Kareropuun
00yJarommxcs

BI/I)II)I JOIIOJTHUTCJIIBHBIX OILICHOYHBIX
MaTrcpualioB

DopMBbI KOHTPOJISI U OTICHKU
pe3yabTaToOB 00yUCHUS

C HapymeHHIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKaA

C HapyleHUs MU
3peHHS

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHIMHU
OIIOPHO-
JIBUTATEILHOTO
anmnapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHMyYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
o0y4Jaromierocst Ha MOMEHT IIPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
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cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTCHTOM 3aJIaHus BCITYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsSI M MHBAJIHMIAM YBEIHMUYUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Has opMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710PO-
Bbsl ¥ MHBAJIHJIOB IO JUCIHUIUIMHE MPEIyCMaTPUBACT MpeIoCcTaBiIeHue nHpopMaluu B popmax, aJaarnTH -
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I H€O6XOI[I/IMOCTI/I JJI JIAL € OTPaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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