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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
MuxkponpoueccopHbie YCTPOHCTBA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noarotoBku / cnenuaibHOCTh: 27.03.04 YnpaBiieHue B TEXHUHYECKUX CHCTEMAaX
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasjieHne B pOOOTOTeXHHYECKUX CHCTeMax
®dopma 0O0ydeHHS: OUHASA

QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kajgeapa koMnb0TepHbIX CHCTEM B YIPABJIEHUH U TPOEKTUPOBAHUM
Kypc: 3

Cemectp: 5

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbIie pabOThI 18 18 JacoB
4 Bcero aynuTopHbIX 3aHATUI 72 72 4acoB
5 CamocTosiTenbHas paboTa 72 72 4acoB
6 Bcero (0e3 sx3amena) 144 144 4acoB
7 OOGm1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

3auet: 5 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokor Ne 15 ot «19 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cmenuanbHocTH) 27.03.04 YmpaBieHue B TEXHHYECKHX cHcTeMax, yTBepkiaennoro 20.10.2015

roja, paccMoTpeHa u omobpeHa Ha 3acenanuu kadenpsl KCYIT «  » 20 roma, mpoTo-
Koit Ne

Pa3zpaboTunku:

noueHt kag. KCYII P. O. YUepenanon

npodeccop kad. KCYII O. 1. Yepenanos

3aBeayromumii odecreunBaronieii kad.
KCVYII 1O. A. llypeirun

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan ®BC JI. A. KoznoBa
3aBenyromnuii BeITycKaroIen kag.

KCVII 1O. A. lypeirun
OKCIEPTHI:

IIpodeccop kadenprl kKoMIbrOTEp-
HBIX CUCTEM B YIIPABJICHUHU U IIPOCK-
tupoBanuu (KCVYII) B. M. 3103bK0B

JouieHT Kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPaBIECHUH U IPOCKTUPO-
Banuu (KCVII) H. 10. XabuOymuHa

CornacosaHa Ha noprane Ne 29462 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
PHOOpETEHUE CTYICHTAMH 3HAHUU TI0 ITOCJICIOBATEIHHOCTH U METOJaM IMPOCKTUPOBAHUSI MUKPO-
nporneccopubix cuctem (MIIC ) aBromaruzanuu u ynpasinenus (CAY)

1.2. 3agaun IMCHMIIINHBI
— NpUOOpPETEeHHE CTYIACHTAMH MPAKTHUYECKUX HABBIKOB IO MPOECKTUPOBAHHUIO MPOTPAMMHOIO U
arnmapaTrHoro odecrneueHrss MUKporporieccopHbix CAY.

2. Mecto mucuunimnebl B ctpykrype OIIOII

Hucnmmuimaa «Mukponporeccopusie ycrpoiictBay (b1.B.JIB.1.1) otHocutcst k Onoky 1 (Bapua-
THBHAS YacTh).

[TpeamecTBYIOMMUMI TUCIUILTMHAMYA, (OPMUPYIOIINMHU HaYaJbHBIC 3HAHUS, SIBISIOTCS: Brraucim-
TeJIbHBIE MAIllMHBI, CUCTEeMBbl U ceTH, MHocTpanHbli s3bIK, MHpopMaTrka, MHpOpMaIIMOHHBIE TEXHOMIO-
ruu, MaTtemarnka, Matemarudeckasi JIOTHKa UM Teopust anroputmoB, IIporpammuposanue, [Ipodeccro-
HQJIBHBIA aHITMHACKUHN s3bIK, CHCTEeMHOE IporpaMMHoe obecrieuenue, dusnka, DIEKTPOTEXHUKA, HIICK-
TPOHHKA U CXEMOTEXHHUKA.

[Tocnenyromumu AUCHUIUIMHAMU SIBIISIOTCS: 3allMTa BBITYCKHOW KBaIM(UKAIMOHHOW paloThI,
BKJIIOYasl MOATOTOBKY K MPOLIEAYPE 3aIIUThI U IPOLEAYPY 3aILUTHI.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-7 cnocoGHOCTBIO YYUTHIBaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTHUS AJIEKTPOHHUKH, U3ME-
PUTEIbHON U BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH NpodhecCHOHANIbHOM
JIeSITEIIbHOCTH;

— TIK-9 cnocoGHOCTBIO IPOBOAUTH TEXHUUECKOE OCHAIIEHUE pabouuX MECT U pa3MelLIeHUE TeX -
HOJIOTUYECKOTr0 000pYyA0BaHUS;

— TIK-10 roToBHOCTBIO K y4acTHIO B pabOTax MO M3rOTOBJICHUIO, OTIAKE U Cllaue B IKCIUTyaTa-
LIUIO0 CUCTEM M CPEJICTB aBTOMATU3ALIUN U YIIPABJICHHUS;

B pe3ynbrate u3ydeHus JUCIUIUIMHBI 00YyJaOLUICs TOJKEH:

—  3HATh dJeMEHTHYI0 6a3y MukpomnporeccopoB (MII) u mukpoxontposiepoB (MK) BozmoxHO-
CTH U MEPCIEKTUBBI Pa3BUTHUS ITOM 37I€MEHTHOM 0a3bl

— yMeThb co3aaBath nporpamMmmHoe obecrieuenue (I10) ans MIT u MK ncnonb3oBaTh COBpeMeH-
HbIE HHCTPYMEHTAJIbHBIC U OTJIJI0UHBIE CPECTBA pa3pabOTKU MPOrpaMMHBIX IpoaykToB st MIT ymers
NPOEKTUPOBATh CUCTEMBI YIIPABJIECHUS C UCIOIb30BAHMEM MUKPOIIPOLIECCOPHOM TEXHUKU

— BJAaJeThb MeToIaMu pacdera u obocHoBanus BeiOopa MK (MII) mpu pazpaboTke yCcTpoucTB
yIpaBJIeHUs] HAaBbIKAMU MPOEKTUPOBAHUS IMPOCTBIX MPOrPaMMHBIX AJTOPUTMOB HABBIKOM peasln3alluu
IIPOrpaMM Ha sI3bIKe NporpaMMmupoBanus st MK.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
5 cemecTp
AynuTopHble 3aHATUSA (BCETO) 72 72
Jlexknuu 36 36
[IpakTiueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 18 18
CamocrosTenpHas paboTa (BCero) 72 72
BrmmosHeHEe qOMaITHUX 3aaHA 7 7
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam 18 18
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[ToaroroBka k 1a00paTopHBIM paboTam 8 8
[TpopaboTka IEeKIMOHHOTO MaTepralia 11 11
CamocrosaTenbHOE H3ydyeHHe TeM (BOTIPOCOB) 4 4
TEOPETUYECKOIN YacTu Kypca

Hanmcanue pedepaton 6 6
[ToaroroBka k MpakTUYECKUM 3aHATUAM, CEMUHApAM 18 18
Bcero (0e3 ax3aMeHa) 144 144
OO01mast Tpy1I0eMKOCTb, 4 144 144
3aueTHpie EanHnIie 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHSATUI NpUBEICHBI B Tabmwuie 5.1.

Tadommua 5.1 — Pa3mensl AUCIUIUINHABI U BUABI 3aHATHH

= o = 2 § = =
- z < s | g2 5 3
? 3 < < Fos 2 0
Ha3Banus pa3nenoB IUCHUTIIIUHBL i y = o, o © &5
. . <
= R 2 84 23
= = O m & g )
5 cemecTp
1 OCHOBBI MUKPOTIPOIIECCOPHON TEXHUKHU 4 0 0 3 7 OIIK-7, TTK-
10, TIK-9
2 CxeMOTEeXHHUYECKHE OCHOBEI U dJIe- 2 0 0 1 3 OIIK-7, IIK-
MenTHas 6aza MIIC 10, TIK-9
3 O630p MUKPOKOHTPOJIIEPOB 2 0 0 1 3 OIIK-7, TTK-
10, ITIK-9
4 IIpoueccopnoe siapo Cortex-M3 8 0 0 6 14 |OIIK-7, IIK-
10, ITIK-9
5 BBenenue B nporpammupoBanne MK 4 16 0 17 37 | OIIK-7, TIK-
10, TTIK-9
6 HCTpyMEHTaJIbHBIE CPEACTBA IIPO- 8 2 12 24 46 |OIIK-7, IIK-
rpammucta MK. ®opmatel peacrasie- 10, TIIK-9
Hus naHabeix B MIIC.
7 TlporpamMmMmupoBaHue Ha acceMOepe 4 0 4 7 15 | OIIK-7, ITK-
Cotrex-M3 10, ITIK-9
8 Brox-BeiBoa B MK «Munanap» 2 0 2 10 14 OIIK-7, TIIK-
10, ITIK-9
9 HanéxHOCTh IIpOorpaMMHOTO o0ecrieye- 0 0 0 2 2 OIIK-7, TIK-
HUS JUIsI BCTPAMBAEMBIX CUCTEM. 10, IIK-9
10 Ocobennoctu s3p1ka Cu B pa3zpaboOTKu 2 0 0 1 3 OIIK-7, ITK-
1O ana MK 10, TIK-9
Hroro 3a cemectp 36 18 18 72 144
Hroro 36 18 18 72 144
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

5 cemecTp

1 OcHoBBI
MHKPOIPOLIECCOPHOM
TEXHUKH

Kpatkwuii ucropudeckuii 0630p. O630p BEIUUCITUTENb-
HBIX CpeJl, MPUHIIUIBI UX MOCTPOEHUS. MUKpOTIpO-
neccopsl (MII), Mukpo-3BM u MuKpornpoIieccopHbie
cuctemsl (MIIC). BiusiHue TEXHOJIOTMM Ha apXUTEK-
Typy ¥ METOJbI MpoekTupoBanust IBM u cuctem Ha
MII. CriocoOsI pean3anuy BEIYUCITUTENBHBIX aIro-
putMoB. [Tpunuun nporpamMmmHoro yrnpasienus. Kiac-
cuduxanus MIIC no naznauenuro. O630p nuTEpary-
pbI 110 Kypcy. OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKHU.
OcHOBHBIE TIOHATHUS U TEPMUHBI MUKPOTIPOIIECCOPHOU
texHuku. O6mias orudeckas crpykrypa MIIC (mu-
kpo-OBM). [lonstue apxurexkrypsl MIIIIponussoau-
TEJIBHOCTH MUKPOIIPOLIECCOPA U METOIbI €€ OLEHKU
ApPXUTEKTYpHBIEC CITIOCOOBI MOBBIIEHUS TIPOU3BOIN-
tenbHOCTH MII u MII cucrem. CriocoObl oOMeHa UH-
¢dopmanueit B MIIC Obmas opranuzanus MII. Opra-
Huzauus naMatu B MIIC OcHOBHBIE XapaKTEPUCTUKHU
MII. Knaccuduxammst MIT o ux OCHOBHBIM XapaKTe-
puctukam. O630p MII Intel cemeiicTBa x86, 3BOIO-
Ul UX aPXUTEKTYPBI, TEXHOJIOTUU U PEKUMBI pabo-
Te. ARM-1iponieccopsl B cpaBHeHuu ¢ Intel. [Tapan-
TIENTbHBIE BBIYUCIICHUS, TPAPUIECKUE TPOIIECCOPHI.

N

HUroro

2 CXeMOTEXHUYECKIE
OCHOBBI U DJIEMEHTHAS
0aza MIIC

Cxemotexunyeckre ocHoBbl MK 1 cuctem. DneMeHT-
Hast 6a3a unTerpansHbIx cxeM (MC) B MIIC. TexHono-
THH IPOU3BOJICTBA OOJIBITNX HHTETPATBHBIX CXEM
(BUC). Jlornueckue 351€MEHThI, TPUTTEPI,MYIbTH-
TUIEKCOPHI U IEMYITBTHITIEKCOPHI, ACTTH(PPATOPHI,
peructpsl, AJIY, mamsats (O3Y: SRAM, DRAM; I13V:
Flash, EEPROM, FRAM, MRAM), nporpamMmMmupye-
MbI€ UHTErpajibHbIE CXEMbI, MUKPOIIPOLIECCOPHBIE
cynepsuzopsl, ALITI/LIATL, OydepHbie aeMeHTsI, diie-
MEHTBI TaJIbBAHUYECKON Pa3BsA3KHU, UHTEP(eEiiCHbIE
MHUKpOCXeMbI. BecrmomorarenbHble HHTEP(EHCHI Kitac-
ca "mukpocxema-mukpocxema" (UART, SPL, 12C,...),
cereBbie naTepdeiicer (RS485, Ethernet, CAN,...), o1-
nanounsle uHTepdecsl (JTAG, SWD).

HUroro

OIIK-7,
I1K-10,
[K-9

3 O630p
MHUKPOKOHTPOJIIIEPOB

OcobGennoctu apxutektypsl Cortex-M3. Cucrema xo-
MaHJ1, peKUMBbI afpecarui. Opranusanus CUuCTEMbI
MpEepBIBAHUM U MPSAMOTo AocTyna k namatu. Kpocce-
cpeacTBa nporpammupoBanus st Cortex-M3.

OIIK-7,
IIK-10,
I1K-9
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Uroro 2
4 TIpoueccopHoe sapo OcoGennoctu apxutektypsl Cortex-M3. Cucrema ko- 8 OIIK-7,
Cortex-M3 MaHJI, peKUMBbI ajipecanuu. OpraHu3aiusi CUCTEMbI T1K-10,
IIPEPBIBAHUN U NIPSIMOTO AocTyna K nmaMatu. Kpoce- IK-9
cpeacTBa nporpammupoBanus it Cortex-M3.
Hroro
5 Beenenue B Beenenue B nporpammupoBanue MK. 4 OIIK-7,
nporpammupoBanue MK Hrtoro [IK-10,
I1K-9
6 nctpymeHTanbHbIE OTtnagouHble TJIaThl, CPECTBA OTJIAJAKU U MPOrpam- 8 OIIK-7,
CpelCcTBa MporpaMMucTa | MUpOBaHMsl. DopMaTel MPEACTABICHUS JaHHBIX B [IK-10,
MK. ®opmatsl MIIC. I1K-9
NPE/ICTABNICHUS JAHHBIX B | 1. - 8
MIIC.
7 IlporpammupoBanue Ha | OcHOBBI acceMOuiepa uist Cortex-M3 4 OIIK-7,
acceMOnepe Cotrex-M3 Vroro [TK-10,
IK-9
8 Boa-BeiBo1 B MK Cpenctsa BBoa-BbiBoga B MK "Munangp". 2 OIIK-7,
«Mwunaugp» Hroro TIK-10,
I1K-9
10 Ocobennoctu si3pika | Ocobennoctu s3pika Cu B pazpadotke 110 nms MK. 2 OIIK-7,
Cu B pazpabotku 10 nns Hroro P [IK-10,
MK [K-9
Hroro 3a cemectp 36

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUVIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy UMH)
U obecneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIUMA) H
obecrnieunBaeMbIMHU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznenoB JaHHON AMCHUILIINHBL, 71 KOTOPBIX HEOOXOAUMO H3y4YeHHE
HayuMeHOBAaHME TUCLUILIMH o0ecreunBaIMX U 00€CTIEYNBAEMbIX TUCIUILTAH
1 2 3 4 5 6 7 8 9 10
[IpeaumecTByromue JUCHUIINHBI
1 BerauciauTenpHble MalIu-
CJUTEIBHBIC Ma + + + + + + + + + +
HBI, CHCTEMBI U CETU
2 HOCTpaHHBIN A3BIK
3 Undopmarnka
4 NudopmanioHHbIE TEXHO- n n . n n N N " " N
JIOTUU
5 Marematuka + + + + + + + + + +
Maremaruueckas JJOruK
6 Matemaruueckasi JIOTUKa . N n n " n
Y TEOpHUsI AITOPUTMOB
7 IlporpamMmmupoBaHue + + + + + + +
8 HE)O(l)eECI/IOHaJIbHLH/I aH- N N N N N n n n n n
TJIMHACKUM SI3bIK

CornacosaHa Ha noprane Ne 29462 6




9 CuctemMHOE NMpOrpaMmMHOE

+ + + + + + + + +
obOecreyeHue

10 ®usuka + + + + + + + +

11 DnexTpoTrexHuka, HIeK- n n n n n n

TPOHUKA U CXCMOTCXHUKA

[Tocnenyromuye TUCIUITITUHBI

1 3amura BbITYCKHOM KBa-
TU(UKAITIOHHON PabOTHI,
BKJIIOYas ITIOArOTOBKY K IIpo-| + + + + + + + + + +
elype 3alUThl U IPOLeTy-
Py 3aLUThI

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIINH, (DOPMUPYEMBIX TpPH HM3yYCHUHW AWCIMILINHBI, W BHJIOB 3aHATHN
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU TUCHUUILIAHBI, U BUJOB 3aHS -

THI
§ Bunrwl 3ansatuit
= .
5 z © =
5 < o S 8 @®opMbl KOHTPOJIS
= < .
: : : < 2
S = = S
bd =
OIIK-7 + + + + JHomaiHee 3aganue, JK3a-
MeH, KoHcnekT camonoro-
ToBKH, OTUeT 10 J1abopa-
TopHO# pabote, TecT, Pede-
pat, OT4eT 1o npakTU4IECKo-
MY 3aHSITHIO
I1K-9 + + + + Ok3ameH, KoHcIiekT camo-
noarotoBku, OTYET MO JNa-
OoparopHoii pabote, Tecr,
OT4eT 1o MPaKTHIYECKOMY
3aHSATHIO
T1IK-10 + + + + Ok3ameH, KoHcIieKkT camo-
noarotoBku, OTYET 10 Ja-
OoparopHoii pabote, Tecr,
OT4er 1o MpaKTUIECKOMY
3aHATHIO

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

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

HasBanus paznenos HaumenoBanue nmabopaTtopHbIX padoT

TpynoeMKocCTsb,
q
dopmupyembie
KOMIIETEHIIUN

5 cemecTp
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6 nctpymeHTanbHbIC O3HakoMJIEHHE C OTVIaIOYHBIMU TIaTaMu Mutanap: 4 OIIK-7,
CpPEACTBA MPOTPAMMUCTA | TOAKIIOUYEHNE, HACTPOUKA CPEABI POrPAMMHUPOBA- [TK-10,
MK. ®opmatsl HUS, 03HAKOMJICHHE ¢ 0230BBIMA BO3MOXXHOCTSIMH. I1K-9
Kfﬁlg TABICHIS TaHHBIX B [Moaxntouenne kHonku k MK "Munanap" u onpoc ee 4
: COCTOSIHHUSI.

[Tonkmrouenue BHenHUX ycrpoiictB kK MK uepes Oy- 4

(hepHyI0 MUKpOCXEMY

Hroro 12
7 IlporpaMMupoBaHKe Ha |MIporpaMMHupoBaHue Ha accembiepe st MK "Mu- 4 OIIK-7
accembOnepe Cotrex-M3 | manmp".

Hroro
8 BBoa-BriBog B MK pabota ¢ GPIO na MK "Munannp". OIIK-7
«Munangp» Hroro
Hroro 3a cemectp 18

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)

HanmeHnoBaHue npakTHUECKUX 3aHATUIA (CEMUHAPOB) MPUBEACHO B Tabmuiie §.1.
Tabmuma 8.1 — HammeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)

3 =
2 =
5 Z = 5
HasBanus paznenos HanMeHOBaHME IPAKTHYECKHUX 3aHATUH (CEMUHAPOB) | 2 & &5
o E
= 2 S
a e g
= o
5 cemecTp
5 BBenenue B Harmcanue nporpammbsl BlinkLED ans MK. 4 OIIK-7,
mporpammuposanue MK Hanucanue nporpammsl Aj1s orpoca COCTOSIHUS BXO- 4 TK-10,
IK-9
nos MK.
Pacyer CNC na MK.
Ucnons3oBanue npepoiBannii MK.
Hroro 16
6 HCcTpyMEHTaNIbHBIE Omnaaka nporpamm Ha MK: npocMoTp cocTossHus 2 OIIK-7
CpEACTBa MPOrPAMMHUCTA | PETHCTPOB, TOYKU OCTAHOBA.
MK. ®opmartsl Hroro 2
IIPEIICTaBICHNS JaHHBIX B
MIIC.
Hroro 3a cemectp 18

Bunasl camocTosiTenbHO paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

Tabimite 9.1.

9. CamocTrosiTesqibHasi padoTa

Tabmuua 9.1 — Buasl caMOCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

Hazpanus pa3aciioB

3 =
8 = g
o O =
Bunel camocTosTeIbHON ; o 29
paboThI g s 2
= o, =
S o' 2
= S

cDOpMI:I KOHTPOJIA
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5 cemecTp

1 OcHOBBI Hanmcanue pedepaton 2 | OIIK-7 Koncnexr camonoaroros-
MHKPOIPOLIECCOPHOU TIpopaGoTKa TeKIHORHOTO 1 ku, Pedepar, Tect, Dk3a-
TEXHUKH MeH
N MaTepuaia ¢
UTtoro 3
2 CXeMOTeXHUYECKHUE [TpopaboTka JIEKITMOHHOTO 1 OIIK-7 Tecrt, Dx3ameH
OCHOBBI Y JIEMEHTHAas MaTepuana
6aza MIIC Wroro |
3 O630p [TpopaboTka JIEKITMOHHOTO 1 OIIK-7 Koncnekt camonoaroros-
MUKPOKOHTPOJIIEPOB Marepuaia ku, Tect, Dk3aMeH
Hroro
4 TIpoueccopHoe apo Hanmcanue pedepaton 4 |OIIK-7 KoHcnekt camonoaroros-
Cortex-M3 TIpopaGoTKa TEeKIHORHOTO ku, Pedepar, Tect, Dk3a-
MeH
Martepuana ©
Hroro
5 Beenenue B [ToaroroBka k mpakTuue- 16 |OIIK-7 Koncnekr camonoaroros-
nporpammupoBanue MK | cKuM 3aHATHSIM, CEMUHA- ku, OTUeT 1o MpaKkTuye-
pam CKOMY 3aHATHIO, Tect, DK-
amMeH
[IpopaboTka JIeKIIMOHHOTO 1 3ame
MaTepuana
Hroro 17
6 HCcTpyMEHTaIbHBIE IToaroroBka K mpaxkTuye- 2 | OIIK-7 Otuet o nabopaTopHoOH
CpEICTBa MPOTrpaMMHCTA | CKUM 3aHSATHUSIM, CEMHHA- pabote, OTYET MO MPAKTH-
MK. ®opmartsl pam YECKOMY 3aHATHIO, TecT,
T TaBJICHUS JIAHHBIX B K3aMEH
NII)I?[HC? aJe Aa [TpopaboTka JIEKITMOHHOTO 2 Oksame
: MaTepuana
[ToaroroBka k 1aboparop- 8
HBIM paboTam
OdopmiieHre 0TIETOB TIO 12
naboparopHbIM paboTam
Hroro 24
7 [IporpammupoBanue Ha | CaMOCTOSTENbHOE U3Yy4e- 2 | OIIK-7 JlomaiiiHee 3aaHue,
accembnepe Cotrex-M3 HUE TeM (BOIPOCOB) Teope- Koncnekr camonoaroros-
TUYECKOU 4acTu Kypca ku, OTuer no Jaboparop-
Hou pabore, Tect, Ok3a-
[TpopaboTka JIEKITMOHHOTO 1 oif pabore, Tect, Jx3
MeH
MaTepuana ¢
OdopMmieHre 0TYETOB T10 4
nabopaTtopHbeIM paboTam
HUtoro 7
8 BBoa-BriBog B MK [IpopaboTka TeKIHOHHOTO 1 OIIK-7 JlomaliiHee 3a1aHue,
«Mwtasip» Marepualia Koncnexr camonoaroros-
ku, OT4er o naboparop-
OdopmiieHre 0TYETOB 110 2 > 0 6e OT 6og op
HOWM T T, JK3a-
J1abopaToOpHBIM paboTam 01 paboTe, 1eCT, JK3a
MEH
Brinonnenue poMantHux 7
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3aaHuN

Hroro 10
9 Hagéxuocth CamocTtosiTenbHOE U3yye- 2 OIIK-7, KoHcmiexT caMoImoaroros-
MPOrPAMMHOTO HHE TeM (BOIIPOCOB) TEOpE- [IK-10, ku, Tect, Dk3ameH
obecrnieveHus AJs TUYECKOM YacTu Kypca [1K-9
BCTPAUBAEMBIX CHUCTEM. Vroro 2
10 Ocobennoctu si3pika | [IpopaboTka JEKIIMOHHOTO 1 OIIK-7 Koncnekr camonoaroros-
Cu B pazpabotku I1O qs | Mmatepuasna ku, Tect, Dxk3ameH
MK Hroro 1
Hroro 3a cemectp 72
Hroro 72

10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BA€EMOCTHN oﬁyqammnxm

11.1. baajbHbIe OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHble OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuManbHbII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
5 cemecTp
JlomaliHee 3agaHue 5 5 5 15
Koncnekr camornoaroros- 3 3 3 9
KU
OtyeT no nabopaTopHOM 10 10 10 30
pabote
OT4eT no MpakTUYECKOMY 4 4 4 12
3aHITHUIO
Pedepar 6 6 7 19
Tect 15
Hroro makcumyM 3a nepu- 33 33 34 100
on
Hapacraromum ntorom 33 66 100 100
11.2. Ilepecyer 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBeH B Tadymie 11.2.
Tabmuua 11.2 — [lepecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH
bayuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% no 89% ot makcumasbHON cymMmbl OaiioB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMabHOU cyMMbI OaioB Ha naty KT 2

11.3. IlepecyeT cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMbl 0aioB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabIHLe
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11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,

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

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor110)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreYeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa

1. VYrpiomos, E. I1. lludposas cxemorexnuka : YueOHoe nocodue. - CII6.: BHV - IletepOypr.
2004. - 782 c. UmeroTcs sk3eMIUIsipbl B oTaenax: ani (4), ayn (16). (mHanuuue B 6udnuorexke TYCVYP - 20
9K3.)

2. Ilapamnos, A. B. OcHOBBI MUKpONPOIIECCOPHON TEXHUKH : yueOHoe mocobdue / A. B. llapa-
noB; ®enepanpHoe areHTCTBO Mo oopaszoBanuto, TYCVYP. - Tomck : TMIIJIO, 2008. - 103 c. Umerotes sk-
3eMIUIsipbl B otAenax cuszl (2), cuss (1), ann (2), ayn (18). (manuuue B 6ubmuoreke TYCVYP - 23 7k3.)

3. baes, b. II. Mukpomnporieccopable CUCTeMbI ObITOBOM TeXHUKH : yuyeOHuk st BY3os / B.I1.
baes. - 2-e u3z., ucnp. u gomn. - M. : T'opsuas nunus-Tenekom, 2005. - 480 c. ImeroTcst SK3eMIUSIPHI B
otaenax: aun (8), cuzl (1), cuz5 (1), ayn (60). (Hanuuue B 6ubnuoreke TYCVYP - 70 5k3.)

12.2. lonostHUTEILHAS JIUTEPATypa

1. Marma 1O. C. [IporpammupoBanue u otinagaka C/C++ NpuIo)eHU# JT1 MEKPOKOHTPOJLIEPOB
ARM [Tekcr]: mayunoe uznanue / FO. C. Marma. - M.: JIM K Ilpecc 2012 - 168 c. Dx3eMIuIspsl BCEro:
11, cuz 1 (1), aym (9), cus5 (1). (Haymmuue B 6udmotexe TYCVYP - 11 9k3.)

2. Jonos, I'. . Opranuzanusi MUKpOTIPOIIECCOPHBIX cUCTeM: YueObHoe mocobue maa WM. JoHOB;
MunucrepctBo obpazoBanusi Poccuiickoit denepaniun, MOCKOBCKHIA (HU3UKO-TEXHHYESCKUNA HHCTHTYT
(rocynapctBeHHbIN yHUBepcuterT). - M.: MOTH, 2000. -159 c. (nanuuue B oubimoreke TYCVYP - 42 3k3.)

3. MukponpoiieccopHble aBTOMAaTUUYECKUE CUCTEMbl perynupoBaHuu: OCHOBBI TEOPHH U dJie-
MeHTBI: YdyeOHoe nocobwue. /B.B. ConomoBaukoB u aAp. M.: Beicmas mkona 1991 (manmuuue B 6ubnnoTtexe
TYCYP - 30 3k3.)

4. CoBpeMeHHbIE MUKPOKOHTPOJUIEPHI M MUKpoTtpoueccopsl Motorola : CripaBounuk / .M. a-
rypuH. - M.: I'opsiuas nmunus-Tenekom, 2004. - 952 c. : uin., Tabn. - (CoBpemeHHas a1eKTpoHruka Mmerores
9K3eMILISIPHI B oTAenax: anin(s), cuzl(1), cuz5(1), ayn(25). (manuune B 6ubmmorexke TYCVYP - 32 3k3.)

5. 3otos, B. 0. IlpoekTupoBaHue BCTpanBa€MbIX MHKPOMIPOLIECCOPHBIX CUCTEM Ha OCHOBE
[IJINC ¢upmbr XILINX® / B. 1O. 3otoB. - M.: T'opsiuast nmunus-Tenexom, 2006 - 519 ¢ (CoBpemeHHas
aeKTpoHuKa). Mimerorcest sx3eMInisipsl B otaenax: awi(3), cusz 1 (1), cuzS( 1), ayn (36). (Haymuue B 610 -
mroteke TYCVYP - 41 3x3.)

6. Kamna6ekos, b A., [{udpoBbie yCTpoiiCTBA ¥ MHKPOIPOIIECCOPHBIE CUCTEMBI: YUEOHUK s
TeXHUKYMOB cBsi3u / b. A. KamaGekos. - 2-e u3j., nepepad. u gom. - M. : T'opsigast nmuausi-Tenexom. 2005. -
336 c. Umerotes sx3emMIusapsl B otaenax:. Ay (13). (manuune B Oubdnroreke TYCVYP - 13 5k3.)

7.  OCHOBBI MHKPOTIPOIIECCOPHOM TeXHHUKH: yueObHoe mocodue / FO. B. Hosukos, I1. K. Ckopo6o-
raroB. - M.: Untepuer-Yausepcuretr Mudopmanmonnsix Texnonorui, 2012 ; M.: BUHOM, 2012. - 358
¢. Dx3emrusipsl Beero: 10, ayim (8), cusl (1), cusS (1) (manuune B 6ubmmnorexke TYCVYP - 10 2k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Hensk CII., llaponun FO.b. JlaGopaTopHblil MpakTUKyM IO MUKPOKOHTPOJUIEpAM CeMeNcTBa
Cortex-M. Mertoauyeckoe nocodue o mpoBeeHUI0 padoT Ha OTIa10YHbIX MmiaTtax ¢.Munanap. - Tomck:
TYCYP, 2013. - 80 c. [DnexrponHsli pecypc]| [DnexkTponHbIl pecypc] - Pexum npocrtyma:
http://forum.milandr.ru/download/file.php?1d=857 (nata obpamenus: 26.06.2018).

2.  MukponpoueccopHble YCTPOMUCTBA U CUCTEMBI: PYKOBOJICTBO K OpraHM3alllN CAMOCTOSTENb-
Hoit paboThl / Pycanos B. B., llleseneB M. 1O. - 2012. 91 c. [DnekTpoHHsIif pecypc] - Pexum noctyna:
https://edu.tusur.ru/publications/866 (nata oOpamenus: 26.06.2018).

3.  MukponponeccopHble YCTPOHCTBA M CUCTEMBI: METOIMYECKUE YKa3aHUs IO IPOBEACHUIO
npaktuyeckux padotr / AntummH M. E. - 2012. 4 c. [OnektponHsiii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/1486 (mara o6pamenus: 26.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIs1 JIMI] € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIOTCS B (hOopMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOpMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMUECHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. TIpodeccuonaibHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CTIPABOYHBIE CHCTEMBI
1. American Mathematical Society (www.ams.org)

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHUA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHHUTIMHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U POrPAMMHOE o0ecnevyeHue IJIsl JIEKIIMOHHBIX 3aHATHH
Jlyist mpoBeieHus 3aHATUH JICKIITMOHHOTO TUIIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJIBTALIUH, T€-
KYILIETO0 KOHTPOJIS ¥ MMPOMEXYTOYHON aTTeCTAllMU UCIIONIb3YyeTCsl yueOHas ayTuTOpHs ¢ KOJMUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUECCKUE HJI-
JTIOCTPAILMHU TI0 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHOe ofecriedyenne A1 NPAKTHYEeCKUX 3aHATHI

VYueOHas aymuropus

yqe6Ha51 ayauTopus 41 IPOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus 4JId IMpOBE-
JICHMS 3aHATUN MPAKTUYECKOro TUMa, yueOHast ayquTOpHs AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMCIICHUE JJId MMPOBECACHUS I'PYIIIOBBIX U MHAWBHAYAJIbHBIX KOHCYHLTaHHfI, MOMEIICHUE I ITPOBEAC-
HUSI TEKYILLET0 KOHTPOJIA U MPOMEXKYTOUHON aTTecTaluu

634034, Tomckas obnacts, . Tomck, Bepmnuna ynuia, n. 74, 208 ay.

Onucanue uMerouierocs 000pya0BaHuUs:

- Kommnekr cneunanuzupoBaHHoi yueOHoOI me0enu;

- PaGouee mecTo mpermnoiaBares.

[TporpammHoe obecrieueHue He TpeOyeTcs.
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13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT
JlaGopaTopust THAPABINYECKON M ITHEBMATHUECKON TEXHUKHU
yueOHas ayquTopus IS IPOBEACHUS 3aHATHI TaO0OpaTOpHOTO TUTIA
634034, Tomckas obnacts, . Tomck, Bepmuauna ynuna, n. 74, 214 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:
- Kommnbrorepsr;
- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBares.
[TporpamMHOe obecrieueHue:
— CodeSys 2.3
— CodeSys 3.5
— Google Chrome
— Microsoft Windows 7 Professional
— Scilab
— nanoCAD 5.1
— nanoCADCxewmsr1 2.0

13.1.4. MarepuajibHO-TeXHHYECKOE U MIPOrPaMMHoOe o0ecrnedyeHue 1Jisi CAMOCTOSITeIbHON padoThl
Jiiss caMoCTOsTENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIJIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTh, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'Tw. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYCHBI K ceTu «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopMaOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne TUCUUIIIMHBI JIsl JIMI ¢ OrPAHMYEHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSl U HHBAJIM/I0B

OcBO€HHE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHJIAMU
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00YyUSHUS OOIIEro U CIIeNUaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUIIMBAIOIIEH amnmapaTypbl, MyJTbTUMEIUUHBIX CPEJICTB U JPYTUX TEXHUYESCKUX CPEJICTB MpueMa/mepesa-
i yueOHOM nH(OpMaIuU B TOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI TIPETOIaBaHus i1 00yJaroIIXCs
C UHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasi ayTuTOpHUs, B KOTOPOM 3aHUMAIOTCS
oOyyaromiyecsi ¢ HapylIeHHEeM cllyxa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMN JOCKOW, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U YUEOHBIX ayJJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA yIAIEHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WJIH Claif/la Ha 9KpaHe) MPU MOMOIIY BUCOyBETUUHUTENEH 151 KOM(GOPTHOTO IPOCMOTpA.

[Ipu 3aHgTHAX ¢ OOYYAIOMIMMUCS ¢ HAPYLIEHUSIMH OMOPHO-IABUIaTE/JIBLHOI0 aNNapaTa MCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOCTBA BBOAA MH(OPMAIIUU U IpYTHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
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naun yuyeOHOM MHpOpMaIui B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
s onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3a1aHUsA
He ucnonszyrorcs MK
1. 4-pa3psnHbie
2. 8-pazpsaHbIe
3. 16-pa3psigHbie
4. 32-pa3psiiHble
Peructp SP 310 00b1YHO
1. yka3aTenb cTeka
2. CYETUNK KOMAaH]I
3. perucTp COCTOSIHUS
4. peructp QaroB npepbIBaHUs
Peructp PC 310 00BIYHO
1. yka3zarens cTeka
2. CYETUUK KOMAaH[I
3. pErucTp COCTOSHUS
4. peructp ¢raroB npepbIBaHUS
Peructp APSR 310
1. yka3aTenb cTeka
2. CYETUNK KOMAaH]I
3. perucTp COCTOSIHHS
4. peructp ¢aroB nmpepbIBaHUS
Peructp IPSR sT0
1. yka3zarens cTeka
2. CYETUUK KOMAaH[I
3. pErucTp COCTOSTHUS
4. peructp ¢raroB npepbIBaHUS
IMTonrsxka 31O
1. MexaHu3M 3aJjaHus HANPSKEHUS HA HENIOJKIFOYEHHOM BXOJIE
2. MEXaHU3M IUIABHOTO U3MEHEHHUS HaNpsKeHus Ha Bbixoge MK.
3. moxyns MK, ynpasmnstoniuii onopHsIM HanpsbkeHuem AL
4. cioco0 monTaxa MK Ha nevatHoii miare.
[Tpu 06paboTKe MpepbrIBaHUS OCHOBHAS POTrpaMMa
1. npogomxaeT BHINMOIHEHHE,
2. 3aBeplIaeTcs aBapuitHO
3. MPUOCTaHABIIUBAETCSA
4. mepe3anycKaeTcs.
B npepbiBaHue Bo3MOKHA Tiepeiaya mapameTpoB
1. uepe3 robasibHbIE IEPEMEHHBIE.
2. KaK B OOBIYHYIO (DYHKITMIO: TTO CCHUIKE.
3. KaK B OOBIYHYIO (PYHKIIHIO: 110 3HAYECHHUIO.
4. HUKaK.
HE SBIISIETCS CETeBBIM MHTEpdericoMm
1 RS485
2 Ethernet
3 CAN
412C
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He MpeaHa3HayeH A1 ooMeHa nHpopmarmen mexxay asyms MK unrepdeiic

1. 12C

2. CAN

3. JTAG

4. RS485

Kak npasuiio, MK MoXeT ncronb30BaTh 17151 MTUTAHUS HAMIPSDHKEHUS B JUANIA30HE:

1.2,5-3,3B

2.3,3-9B

3.5-9B

4.5-12B.

NVIC no3Bosnsier BI0XKEHHbIE IPEPHIBAHUS

1. na, mpepbiBaHus ¢ OONBIIUM MPUOPUTETOM MPHUOCTAHABIMBAIOT BHIMIOJHEHHUE MpepbIBaHUI 00-
Jiee HU3KOTO IIPUOPUTETA.

2. 1a, mpeppIBaHUs ¢ MEHBUIMM NPHOPUTETOM IMPUOCTAHABIMBAIOT BBINOJHEHHUE MPEPBIBAHUN C
OoJiee BBICOKMM PUOPUTETOM.

3. nma, mpepsIBaHMs, MOCTYNHUBIIME MO3JHEE, TPUOCTAHABIMBAIOT BBINOJIHEHUE MPEPBIBAHUN, MO-
CTYIUBILIUX paHee.

4. Her.

Habop BHYyTpeHHUX UCKITIOUCHUN

1. Bcerma oIMHAKOBEIMN.

2. 3agaercs pa3paboTyrKoM pu mpommrBke MK

3. 3aBucHT OT cepur MK

4. Moxet ObITh U3MEHEH BO Bpemsi pabotsl MK.

Ha0Op BHEIIHUX UCKITIOYSHUN

1. Bcerma oaQMHAKOBLIM.

2. "He 3aBucHuT OT cepun MK

3. Bkitovaet npepsiBanre NMI

4. MoxeT ObITh U3MEHEH BO BpeMs padboTel MK.

HE SIBJISIETCSA CUCTEMHBIM IIPEPHIBAHUE:

1 Reset,

2 NMI,

3 HardFault

4 RTC IRQ

unrepdetic 12C

1. ABYyXnpOBOHBIN ABYHANPABICHHbBIN

2. IBYXIIPOBOJHBIA OJHOHAIIPABICHHBIN

3. OTHOIIPOBOAHBIN JIByHAIIPABJICHHBIN

4. OTHONIPOBOHBIN OJJHOHAIIPABICHHbBIN

Ui BeIOOpa nonyyarens B SPI ucnonb3yercst

1. OTOeNbHBII KOHTAKT

2. mepenaya ajgpeca mojayJaresis o o0Iei muHe

3. MEXaHU3M pa3elIeHHs] BpEMEHU

4. momy4aresib MOXET ObITh TOJBKO OJIUH.

Moayiab ALIIT ucnonb3yercs aist

1. u3MepeHust aHaJIOTOBBIX CUTHAJIOB

2. mepeayu JaHHBIX U3/B MUKPOCXEMBbI TaMATH

3. oOMeHa nanHbIMHE ¢ Apyrumu MK

4. ynpaBjieHUs BHEUTHUMH YCTPOUCTBAMHU

Moaysib DMA ucnonbs3yercs 1uist

1. n3mMepeHnst aHAJIOrOBBIX CUTHAJIOB

2. mepenauu IaHHBIX U3/B MUKPOCXEMBI AMSITH

3. obmeHa maHHBIMU ¢ ApyrumMu MK

4. yripaBieHUsl BHEIIHUMH YCTPOUCTBAMU

Moxayis UART ucnonbs3yercs ajist
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10
11
12
13
14
15
16
17

. I3MEPEHMSI AaHAJIOTOBBIX CUTHAJIOB

. TIepeJlaul JaHHBIX U3/B MUKPOCXEMBbI MaMATH
. oOMeHa gaHHbIMU ¢ apyrumu MK

. YIPABJICHHS] BHEITHUMU yCTPONCTBAMHU

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

. Texnonoruu nsrorosnenus CbUC.

. [lonsitue o pazpsanoctu MK: cMbicn TepMuHa, Hanbosee pacpOCTPAHEHHbIE BAPUAHTBI
. Haznauenne MK, knaccudukanus MK no HazHaueHHIO.

. O6wmas noruueckas crpykrypa MIIC (mukpo-OBM).

. ApxXuUTeKTypHbIe crIocO0BI NOBbIEHHs pou3BoauTeabHocTd MIT 1 MIT cucrem.

. Cnoco0b1 oomena nndopmariueit B MIIC

. Opranuzanus namsatu 8 MIIC

. OnemeHTHas 6a3a unrerpanbhbix cxeM (MC) B MIIC.

. Jlornueckue 3EeMEHTBI, TPUITEPBL,MYJIbTUIIIIEKCOPBI U IEMYJIBTUILIIEKCOPHI

. Jlornueckue aneMeHThl: aemudpaTopsl, peructpsl, AJIY

. O3V¥: SRAM, DRAM

. [13V¥: Flash, EEPROM, FRAM, MRAM

. ALIT/LIAIL, 6ydepHbie 2meMeHThI, dIEMEHTHI TallbBAHUYECKON Pa3BI3KH,

. Benomorarensubie unTepdeiicel kiacca "mukpocxema-mukpocxema” (UART, SPI, 12C,...)

. cereBbie unTepdeiicel (RS485, Ethernet, CAN,...),

. otnanounslie uatepdecs (JTAG, SWD)

. Ocobennoctu apxurektypsl Cortex-M3. Cucrema KoMaH]I, peskuMbl afipecannn. Opranuzanus

CHUCTEMBbI HpepBIBaHI/Iﬁ " IpAMOIro AOCTYIIA K IMTaMATH.

18
19

20.

21

22.
23.
24.
25.
26.
27.
28.
29.
30.

. Yrpasistowmue peructpel Cortex-M3

. [IpeppIBaHMs: UTO 3TO TAKOE U KaK UCIOJIB3YOTCS.

Yro Takoe "mxutTep", MeTOaBl 6OPHOBI C HUM.

. "JlpeGe3r KOHTAaKTOB": MPUYUHBI, TOCIEICTBUS, METO/IbI €0 YCTPaHEHHUS.
SPI- Ha3HaueHue, peXUMBbI, UCIIOIb30BAHHUE.

[2C- Ha3HavyeHue, peKUMbI, UCTIOIb30BAHHE.

UART- Ha3HaueHue, peKUMbI, UCIIOJIb30BAHUE.

DMA - Ha3HaueHue, peKUMBI, UCIIOJIb30BAHKE.

ADC- Ha3zHaueHue, peXUMBbl, UCIIOIb30BAHUE.

Hemackupyemble u MacKupyeMble IpepbIBaHus, IPUOPUTETHI TPEPHIBAHUA.
Mertonr! otnanku 10 g MK.

OcoOennoctu si3bika Cu B pazpadotke [10 g MK.

Peructper Cortex-M3: Tumbl, Ha3HaYCHHUE.

14.1.3. Bonpochbl Ha caMONOATOTOBKY

Cpena pazpabotku IAR: ycraHoBKa, HacTpoiika, 3aImycK.

Otnazka: TOYKM OCTAHOBA, MPOCMOTP 3HAUCHUN MTEPEMEHHBIX U PETUCTPOB.
Otnagka: U3MEHEHHE 3HAYCHHUM TEPEeMEHHBIX U PETUCTPOB.

Datasheet, Errata, User Manual: Ha3HaueHUE 3TUX TOKyMEHTOB.

N3yuenne nokymentauuu Ha MK.

cuctema komanj accemOnepa Cortex-M3

14.1.4. Tembl fOMAIIHUX 3aJaHAN

Pazpabotka tunoBeix mporpamm st MK Cortex-M3: "moapeirate Horamu", "moMurath 1uoaom",

2
nn

"onpoc kHoNKKU", "mpepbIBaHue", etc.

14.1.5. Temb1 pedepaToB

Ocobennoctu MK Atmel
Oco6ennoctu MK TI
Oco6ennoctu MK PIC
Ocob6ennoctu MK STM
Ocobennoctu MK NXP
Ocobennoctu MK LXP
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Ocobennoctu MK Motorola
Ocob6ennoctr MK oTuecTBEHHOTO MTPOU3BOICTBA.
OTtnagounsle miatel ;i1 MK.

14.1.6. Bonipocs! /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
Hanucanue nporpamMmbl BlinkLED nns MK.
Hanucanue nporpammsl ajis onpoca coctosHus Bxonos MK.
Pacuer CNC na MK.
Hcnonws3oBanue npepoiBannii MK.
Otnagka nporpamm Ha MK: npocMOTp cOCTOSIHUSL PETUCTPOB, TOUKH OCTAHOBA.

14.1.7. Tembl 1a60paTOpHBIX padoT
O3HakoMJIeHHE C OTVIAJOYHBIMU IJIaTaMd MusaHzap: NOJIKIIOUYEHUE, HACTPOIKa Cpeasl Mporpam-
MUPOBaHUs, O3HAKOMIIEHUE C 0230BBIMH BO3MOXKHOCTSIMH.
[Tonkmouenue kHonku Kk MK "Munanap" u onpoc ee cocTosHusl.
[Tonxmrouenue BHemHUX ycTpoicTB kK MK uepes OydepHyro MuUKpocxemMy
nporpamMmmupoBanue Ha accemOnepe s MK "Munanap".
pabora ¢ GPIO na MK "Munanap".

14.1.8. 3auér
Peanuzanus npoctoii mporpamms! st MK Ha BbIOOD:
IIOOYEPETHOE 3aKUTAHUE JIBYX JTHOJOB 10 HAXKATUIO KHOIIKH.
BBIBOJI CHUMBOJIOB HA CEMUCEIMEHTHBIM UHIUKATOP.
MOAKITIOYEHNE U YITpaBICHHE MOTOpOM 9B uepes npaiisep.
YIPaBJIEHHUE IAaTOBBIM JBUTATEIIEM.

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHaJIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTAMU
310POBbsl U UHBAIUIOB

Kareropuu Bubl 1OOTHUTENBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLICHKHU
o0yJaronuxcs MaTepuaoB pe3yabTaToOB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusaMu
ciryxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussimu | CobecesioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMylinecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC IO TEPMHUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBEHHO AUCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITENIbHbIE PaOOTHI, BONPOCHI K METOlaMH
anmnapara 3a4eTy
C orpanuueHusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01IeMeTMIUHCKIM paloThl, BOIIPOCHI K 3a4eTy, METO/IaMH UCXOJS U3 COCTOSIHUSA
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeToau4ecKue peKOMEHIANMH 110 OLICHOYHBIM MATEPHAJIAM JJIsl JIMI] C OTPAHHYCeHHBIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B
Jig nun ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBIMJOB IPELyCMaTPUBAETCA J10-
cTynHas ¢popMa NpeaoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:
- B IleyaTHo# (opme;
- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;
- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;
- METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHuUs BCIIYX;
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- NPEOCTABJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBbHBIE BOMPOCHL. /11 TaKMX 00y4arommxcs MpeaycMaTpUBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHUS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

— IPEe/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa orneHUBaHUS PE3yNIBTATOB OOYYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE MPEIyCMaTPUBACT MPEIoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAaHMYCHHUSAM HX 3[JOPOBBS U BOCHPUATHS HH)OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMH 3PeHust:

— B (hOpMe IITEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM MIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJ1s1 1M1 ¢ HAPYUIEHUSIMHM OTIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

[Tpy HEOOXOMMMOCTH IS JIUIT C OTPAaHUICHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M HHBAIUAOB TIPOLIE-
Jypa OILICHUBAHUSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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