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

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 18 18 JacoB
4 Bcero aynuTopHbIX 3aHATUI 72 72 4acoB
5 CamocTosiTenbHas paboTa 72 72 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 OO0m1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

3auer: 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
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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
= = @) m S 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 9 17 | OIIK-7, IIK-
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 0 0
HUS JUTSI BCTPAUBAEMBIX CUCTEM.
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

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

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
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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 -

THH
§ Bunrwl 3ansatuit
= X
5 3 g g
& < o & S, DopMBbI KOHTPOJIS
: = g g 2
<z = = @)
OIIK-7 + + + + JomamHee 3aganue, DK3a-
meH, KoHcnekT camonoaro-
ToBKH, OTUeT 10 J1abopa-
TopHO# pabote, TecT, Pede-
pat, OT4eT 1o npakTU4IECKo-
MY 3aHATHIO
I1K-9 + Ox3ameH, KoHcnekT camo-
MMOATOTOBKH, Tect
TIK-10 + Ox3ameH, KoHCIIekT camo-
MOATOTOBKH, TecT

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

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

4 ¥ =
= 2 E
g p=a=t
Z > 5
HasBanus paznenos HaumenoBanue nmabopaTtopHbIX padoT zF &5
- 2 £
N Q =
Y Qg
= o
5 cemecTp

6 HCcTpyMEHTaJIbHbBIE O3HakoMJIEHHE € OTIAal0YHBIMHU I1aTaMu Munanap: 4 OIIK-7

CpEICTBa MPOrpaMMHUCTa | OAKIIIOYEHHE, HACTPOIKa Cpebl IPOrpaMMUpPOBa-

MK. ®opmartsl HUS1, 03HAKOMJICHHE ¢ 0230BBIMU BO3MOKHOCTSIMH.

ﬁ)ﬁzg TaBJICHUA JAHHBIX B | 110 e rrouenne komku kK MK "Munanap" u onpoc ee 4

: COCTOSIHUS.
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[ToakmroueHune BHEIIHUX ycTpoicTB K MK yepes Oy- 4

(bepHyI0 MUKpOCXEMY

Hroro 12
7 IlporpamMMupoBaHre Ha | IpOrpaMMHUpoBaHue Ha accemOmepe it MK "Mu- 4 OIIK-7
accembuiepe Cotrex-M3 | manap".

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

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMUHAPOB) MpUBeEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)

3 =
3 =
5 Z = 5
Haspanus pasnenon HanmeHoBaHnE IPaKTUYECKHUX 3aHATHI (CEMUHApOB) | 2 & &5
2 2 E
= 8 2
Y 9 2
= S
5 cemecTp
5 Brenenue B Hanmcanue nporpammsl BlinkLED ans MK. 4 OIIK-7
nporpamMmeposarme MK Hanucanue nporpammsl Ajist orpoca COCTOSIHUS BXO- 4
noB MK.
Pacuer CNC na MK.
Hcnonp3oBanue npepsianuii MK.
Hroro 16
6 HCcTpyMeHTaIbHbBIE Otnaaxa nporpamm Ha MK: npocmoTp cocTosHus 2 OIIK-7
CpeACTBa MPOTPaMMUCTA | PETUCTPOB, TOUKH OCTAHOBA.
MK. ®opmarst Htoro 9
NPEACTaBJICHUS 1aHHBIX B
MIIC.
Hroro 3a cemectp 18

Bunsl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpYEMbIe KOMIIETECHIIUN MTPEICTABICHHI B

9. CamocrosiTesibHasi padoTa

tabmune 9.1.
Tabmuia 9.1 — Buabl caMoCTOsTEIbHOM paboThl, TPYAOEMKOCTh M (HOPMUPYEMbIE KOMIIETECHIHH
3 @]
= z =
3 = =
) O =
Buner camocTosTenn,HON & > 0
HasBanus pasnenos 5 - =5 @opMBbI KOHTPOJIA
paboTsI 2 s 2
=3 &2
a e g
= S
5 cemecTp
1 OcHoBBI Harnucanne pedeparon 2 |OIIK-7 Koncnekrt camonoaroron-
MHKPOIPOLIECCOPHOU TpopaGoTKa TeKIHOHHOTO 1 ku, Pedepar, Tect, Jk3a-
TEXHUKH MaTepuaa MeH
Htoro 3
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Cu B pazpadotku [10 mist
MK

Marepuaia

HUroro

2 CXeMOTeXHUYECKHUE [TpopaboTka JIEKITMOHHOTO 1 OIIK-7 Tecrt, Dx3ameH
OCHOBBI U JIEMEHTHAs Matepuana
6aza MIIC Wroro |
3 O630p [TpopaboTka JIEKITMOHHOTO 1 OIIK-7 Koncnekt camonoaroros-
MUKPOKOHTPOJIIEPOB Marepuaia ku, Tect, Dk3aMeH
Hroro 1
4 TIpoueccopHoe apo Hanmcanue pedepaton 4 |OIIK-7 KoHcnekt camonoaroros-
Cortex-M3 TIpopaGoTKa TEKIHORHOTO ku, Pedepar, Tect, Dk3a-
MeH
MaTtepuana ¢
Hroro
5 Beenenue B [ToaroroBka Kk mpakTuue- 16 |OIIK-7 Koncnekr camonoaroron-
nporpammupoBanue MK | cKuM 3aHATHSIM, CEMUHA- ku, OTUeT 1o MpaKkTUye-
pam CKOMY 3aHATHIO, Tect, DK-
amMeH
[IpopaboTka JIeKIIMOHHOTO 1 3ame
MaTepuana
Hroro 17
6 HCTpyMEHTaIbHbBIE IToaroroBka K mpaxkTuye- OIIK-7 Otuet o nabopaTopHoOH
CpelCTBa MPOTPAMMHUCTA | CKHM 3aHSATHSAM, CEMHUHA- pabote, OTYET MO MPAKTH-
MK. ®opmartsl pam YECKOMY 3aHATHIO, TecT,
T TaBJICHUS JIAHHBIX B K3aMEH
NII)I?[HC? aJe Aa [TpopaboTka JIEKIIMOHHOTO 2 Oksame
: MaTepuana
[ToaroroBka k maboparop- 8
HBIM paboTam
OdopmiieHre 0TIETOB TIO 12
naboparopHbIM paboTam
Hroro 24
7 [IporpammupoBanue Ha |CaMOCTOSTENIbHOE U3YyYe- 4 |OIIK-7 JlomaiiiHee 3aaHue,
accembnepe Cotrex-M3 HUE TeM (BOMPOCOB) Teope- Koncnekr camonoaroros-
TUYECKOU YacTu Kypca ku, OTuer no Jaboparop-
Hou padbore, Tect, Ok3a-
[TpopaboTka JIEKIIMOHHOTO 1 oif pabore, Tect, Jx3
MeH
MaTepuana ¢
OdopmieHre 0TYETOB T10 4
nabopaTtopHbeIM paboTam
Htoro 9
8 BBoa-BriBog B MK [IpopaboTka I1eKIHMOHHOTO 1 OIIK-7 JlomaliiHee 3a1aHue,
«Mwtasip» Marepuaia Koncnexr camonoaroros-
ku, OTder o naboparop-
OdopmiieHre 0TYETOB 110 2 > 0 6e OT 6og op
HOWM T T, JK3a-
JabopaTOpHBIM paboTam 01 paboTe, 1eCT, JK3a
MEH
Brinonnenue poManiHux 7
3aaHuN
Hroro 10
10 Oco6ennoctu si3pika | [IpopaboTka JTEKIIMOHHOTO 1 OIIK-7 Koncnekr camonoaroros-

ku, Tect, Dx3aMeH
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Hroro 3a CEMCECTP

72

Hroro

72

10. KypcoBasi padota (mpoekr)

He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa
5 cemectp
JoMarraee 3aganue 5 5 5 15
Koncnekr camonoaroros- 3 3 3 9
KH
OTueT o mabopaTopHOi 10 10 10 30
pabote
OT4er 1o NpaKkTUIECKOMY 4 4 4 12
3aHATHIO
Pedepar 6 6 7 19
Tect 5 5 5 15
Hroro makcumym 3a nepu- 33 33 34 100
on
Hapacraromum ntorom 33 66 100 100
11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIGHKH 32 KOHTPOJIbHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJU10B B OIICHKH 32 KOHTPOJIbHBIE TOYKH
bannbl Ha 1aTy KOHTPOIBHON TOUKH Ornenka
> 90% oT MakcuManbHON cyMMbI OaioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cyMMbI OaioB Ha naty KT 2

11.3. [lepecyeTr cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTABIEH B TaOmuIe

11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0OB B TPAAUIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (OTMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xopo11o) (3a4TeHO) 85 -89 B (o4enp xoporiio)
75 - 84 C (xoporo)
70 - 74 D (ynoBieTBopuTensHO)
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65 - 69
60 - 64 E (mocpencTBenHo)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO)

2 (HeyIOBJIETBOPUTENBHO) (HE

Hwuxe 60 6ayutos F (HeymoBiIeTBOPUTEILHO
3a4TEHO) (eyn p )

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieyeHue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa

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

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

3. baes, b. II. MukponpolieccopHble CUCTeMbI OBITOBOM TeXHUKH : yueOHuk st BY3os / B.I1.
baes. - 2-e uzn., ucnp. u gon. - M. : 'opsuas nmuaus-Tenexom, 2005. - 480 c. ImeroTcst 3K3eMIUTAPHI B
otaenax: ann (8), cuzl (1), cuz5 (1), ayn (60). (Hanuuue B 6ubnuoreke TYCVYP - 70 5k3.)

12.2. lonosiHuTEIbHAS JIUTEpaTypa

1. Marma 1O. C. IlporpammupoBanue n omianaka C/C++ mpuitokeHU# T MUKPOKOHTPOJIIICPOB
ARM [Teker]: nayunoe uznanue / FO. C. Marna. - M.: JIM K Ilpecc 2012 - 168 c. Dk3eMIuIspb! BCETO:
11, cuz 1 (1), ayn (9), cuz5 (1). (nanuuue B 6ubnmuoreke TYCVYP - 11 3k3.)

2. Jonos, I'. . Opranusanusi MUKpOIIPOLIECCOPHBIX cucTeM: YueOHoe nocobue naa M. JloHoB;
MunucrepctBo oOpa3oBanusi Poccuiickoit @enepanv, MOCKOBCKHIM (PU3UKO-TEXHUYECKUH WHCTUTYT
(rocymapctBeHHbIN yHUBepcuTeT). - M.: MOTH, 2000. -159 c. (Hanuuue B Oudbmoreke TYCVYP - 42 7k3.)

3. MuxkponporieccopHble aBTOMATUUYECKUE CUCTEMBI perynupoBaHuu: OCHOBBI TEOPUH U 3Jie-
MeHThI: Y4yeOHoe nocobue. /B.B. CononoBarkoB u Ap. M.: Beicmas mkona 1991 (manuuue B 6ubnmnotexe
TYCYP - 30 5k3.)

4. CoBpeMeHHbIE MUKPOKOHTPOJUIEPH U MUKpoIpoLeccopsl Motorola : CripaBounuk / .M. a-
rypuH. - M.: T'opstuas muaus-Tenexom, 2004. - 952 c. : ui., Tadin. - (CoBpemMeHHas 3nekTpoHnka Mmerores
SK3eMILISIpHI B oTAenax: aniu(5), cuzl(1), cuz5(1), ayn(25). (manuune B 6udbmmorexke TYCVYP - 32 3k3.)

5. 3oros, B. IO. IlpoexktupoBaHue BCTpauBaeMbIX MHKpPOIPOILECCOPHBIX CHUCTEM HAa OCHOBE
[TJINC ¢upmbr XILINX® / B. 1O. 3o0toB. - M.: I'opsiuas nunus-Tenexkom, 2006 - 519 ¢ (CoBpemeHHas
aneKTpoHUKa). MimeroTest sxk3eMIuisipsl B oTaenax: ani(3), cuz 1 (1), cuz5( 1), ayn (36). (Hanuuue B Ouob-
mnoteke TYCVYP - 41 3k3.)

6. Kamabekos, b A., [ludpoBbie yCTpOHCTBA U MHUKPOIPOIIECCOPHBIE CHCTEMBI: YUYCOHUK IS
TexHuKyMoB cBsi3u / b. A. KanaGekos. - 2-e u3a., nepepad. u gomn. - M. : T'opsuas nunus-Tenexom. 2005. -
336 c. Umerotcs ax3emMIuisipsl B otaenax:. Ay (13). (Hanuane B 6nbdamorexke TYCVYP - 13 3k3.)

7. OCHOBBI MHKPOIIpOLIECCOPHOI TexHUKU: yueObHoe nocodue / FO. B. Hosukos, I1. K. Cxopo6o-
raroB. - M.: MaTepueT-Yauepcuter Madpopmanmonnsix Texnonorwii, 2012 ; M.: BUHOM, 2012. - 358
¢. Ox3emrusipsl Beero: 10, ayim (8), cuzl (1), cus5 (1) (manuune B 6ubmmorexke TYCVYP - 10 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYECCKHE TOCOOHS

1. Hensk CII., laponun FO.b. JlabopaTopHblil MpakTUKyM IO MUKPOKOHTPOJUIEpAM CeMeNcTBa
Cortex-M. Mertoauyeckoe nocodue no MpoBeeHUI0 padoT Ha OTIa10YHbIX Matax ¢.Munanap. - Tomck:
TYCYP, 2013. - 80 c. [Dnextponnsld pecypc]| [DnexkTponHbIii pecypc] - Pexum nmocrtyma:
http://forum.milandr.ru/download/file.php?1d=857 (nata obpamenus: 19.06.2018).

2.  MukponpoueccopHble YCTPOMCTBA U CUCTEMBI: PYKOBOJICTBO K OpPraHM3allN CAMOCTOSTENb-
Hoi1 pabotel / Pycanos B. B., llleseneB M. 1O. - 2012. 91 c. [DnekTpoHHsIii pecypc] - Pexum moctyna:
https://edu.tusur.ru/publications/866 (nata oOpamenus: 19.06.2018).

3.  MukponponeccopHble YCTPOHCTBA M CUCTEMBI: METOIMYECKUE YKa3aHUsA II0 IPOBEACHUIO
npaktudeckux padotr / AntummH M. E. - 2012. 4 c. [OnektponHsiii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/1486 (nata obpamenus: 19.06.2018).
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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
1. American Mathematical Society (www.ams.org)

13. MaTtepuaibHO-TEXHMYECKOE O0ecreuyeHre JTUCIUILJIMHBI U TPedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecre4eHnIo
AUCHHUIIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOE o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ IPOMEKYTOYHOM aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOM M CTaHIApTHOH y4ueOHOI mebenbro. MeroTces
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3/ielaM TUCIUTUINHEI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHOe ofecrevyeHne A1 NPAKTUYEeCKUX 3aHATHI

VYuyeOHas aymuropus

yqe6Ha51 ayauTopus JIs IPpOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha$[ ayauTopus 1JIs IMpOBE-
JICHMS 3aHATUN MPAKTUYECKOro TUMa, yueOHasi ayuTOpHs s NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMCIICHUC JId MMPOBCACHUS I'PYIIIOBBIX U MHAWBHUAYAJIbHBIX KOHcyHLTaHHﬁ, MOMCEIICHUE JId ITPOBEAC-
HUSI TEKYILET0 KOHTPOJISA U POMEXKYTOUHON aTTecTaluu

634034, Tomckast obnacts, . Tomck, Bepmununa ynwuia, n. 74, 208 ay.

Onwucanue uMerouierocs 000pya0BaHuUs:

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT
JlaGopaTopust THAPABINYECKON M ITHEBMATHUECKON TEXHUKHU
yueOHast ayJuTOpHsl I IPOBEICHUS 3aHATUH TaOOPaTOPHOTO THIIA
634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuia, n. 74, 214 ayn.
Onwucanue uMeronierocs 000pyI0BaHuUs:
- Kommnbrorepsr;
- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.
[TporpamMHOe obecrieueHue:
— CodeSys 2.3
— CodeSys 3.5
— Google Chrome
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— Microsoft Windows 7 Professional
— Scilab

— nanoCAD 5.1

— nanoCADCxemsr 2.0

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTOB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMmck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIBHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

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

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXHOCTSMH 370POBbS U MHBAIHMIAMHU
OCYILECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 00YyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO MCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HHPOPMAaIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHUEeM Cyxa, 000pyJIoBaHa KOMIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM IIPETyCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MpU MOMOIIY BUACOyBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE Cpe/ICTBa IprueMa/mepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBA-
JUAHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLHUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3agaHus
He ucnonszyrorcs MK
1. 4-pa3psnubie
2. 8-pazpsaHbIe
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3. 16-pa3psaHble

4. 32-pa3psiiHbie

Peructp SP 310 00BIYHO

1. ykazarens cTeka

2. CYETUUK KOMAHI

3. pErUCTp COCTOSTHUS

4. peructp ¢uaroB npepbIBaHUS

Peructp PC 310 00B19HO

1. ykazarens cTeka

2. CUETUHK KOMaHI

3. perucTp COCTOSIHHS

4. peructp QaroB npepbIBaHUs

Peructp APSR ato

1. ykazarens cTeka

2. CYETUUK KOMAaHI

3. pErUCTp COCTOSTHUS

4. peructp ¢uaroB npepbIBaHUS

Peructp IPSR 310

1. ykazarens cTeka

2. CUETUHK KOMaHI

3. perucTp COCTOSIHHS

4. peructp QaroB npepbIBaHUs

IloaTrsoxka sTo

1. MexaHu3M 3aJjaHus HAMPSOKEHUs Ha HEMOKIIOYEHHOM BXOJIe
2. MeXaHU3M IUJIABHOTO U3MEHEHUs HampsikeHus Ha Bbixogae MK.
3. moayns MK, ynpasnstomuii onopHbiM HanpsbkeHueM AL
4. cioco6 moHTaka MK Ha meyatHoii mare.

[Tpu oOpaboTKe MpephIBaHMsI OCHOBHAS POTpaMMa

. IPOJIOJDKAET BBIMIOJIHEHUE,

. 3aBEpIIAeTCs aBAPUIHO

. IPHOCTaHABIINBACTCS

. Ilepe3anycKaeTcs.

npephIBaHE BO3MOXKHA Mepeada mapaMmeTpoB

. gyepe3 ro0aibHbIE IEPEMEHHBIE.

. KaKk B OOBIYHYIO (DYHKITUIO: TIO CCBUIKE.

. KaK B 00BIYHYIO (DYHKITHIO: TI0 3HAUEHUIO.

. HUKaK.

HE SIBJISIETCS CeTEeBbIM UHTEpdeiicoM

1 RS485

2 Ethernet

3 CAN

412C

He MpeJHa3HayeH 11 oOMeHa nHpopmanmen mexxay asyms MK unrepdeiic
1. 12C

2. CAN

3. JTAG

4. RS485

Kak npaBuio, MK mMoxeT ucnosnbp30Barh Ui MHTAHUS HAPSOHKEHUS] B TUATIa30HE:
1.2,5-3,3B

2.3,3-9B

3.5-9B

4.5-12B.

NVIC no3BosnsieT BI0XKEHHbIE IPEPHIBAHUS

1. na, mpeppiBaHus ¢ OONBIIUM TPUOPUTETOM MPHUOCTAHABIMBAIOT BHIMIOJHEHHE MpepbIBaHUI 00-
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Jiee HU3KOTO IPUOPUTETA.
2. Ja, IpeppIBaHUs ¢ MEHBIIMM NPHOPUTETOM IPUOCTAHABIMBAIOT BBINOJHEHHUE MPEPBIBAHUN C
OoJiee BBICOKMM PUOPUTETOM.
3. nma, mpepsIBaHMs, MOCTYNHUBIIME MO3HEE, TPUOCTAHABIMBAIOT BBINOIHEHUE MPEPBIBAHUN, MO-
CTYNHBIINX paHee.
4. Her.
Habop BHYyTpeHHUX UCKITIOUCHUN
1. Bcerma oIMHAKOBEIM.
2. 3agaercs pa3paboTyrKoM Ipu npommrBke MK
3. 3aBucuT oT cepunt MK
4. Moxet ObITh U3MEHEH BO Bpemsi pabotsl MK.
Ha0Op BHEIIHUX UCKITIOYSHUN
1. Bcerma oqMHAKOBLIM.
2. "He 3aBucHuT OT cepun MK
3. Bkitovaet npepsiBanre NMI
4. MoxeT ObITh U3MEHEH BO BpeMs padoTel MK.
HE SIBJISIETCSA CUCTEMHBIM MTPEPHIBAHUE:
1 Reset,
2 NMI,
3 HardFault
4 RTC 1IRQ
unrepdetic 12C
1. ABYyXNpOBOHBIN ABYHANPaBICHHbBIN
2. IBYXIIPOBOJHBIA OJHOHAIIPABICHHBIN
3. OTHOIIPOBOAHBIN JIByHAIIPABJICHHBIN
4. OTHONIPOBOHBIN OJJHOHAIIPABICHHbBIN
Ui BeIOOpa nonyyarens B SPI ucnonb3yercst
1. OTOEeNbHBIIA KOHTAKT
2. mepenada ajgipeca noaydaress mo o0niei mmHe
3. MEXaHU3M pa3elIeHHs] BpEMEHU
4. moyry4atesib MOKET ObITh TOJIBKO OJIUH.
Moayiab ALIIT ucnonb3yercs aist
1. u3MepeHust aHAJIOTOBBIX CUTHAJIOB
2. mepeayu JaHHBIX U3/B MUKPOCXEMBbI TaMATH
3. oOMeHa nanHbIMHE ¢ Apyrumu MK
4. ynpaBieHUs BHEITHUMH YCTPOUCTBAMHU
Moaysib DMA ucnonbs3yercs 1uist
1. n3mMepeHnst aHAJIOrOBBIX CUTHAJIOB
2. mepeauu JaHHBIX U3/B MUKPOCXEMBI TaMATH
3. obmeHa maHHbBIMU ¢ ApyrumMu MK
4. yripaBJieHUs1 BHEIIHUMH YCTPOUCTBAMU
Moxayis UART ucnonbs3yercs ajist
1. u3MepeHust aHAJIOTOBBIX CUTHAJIOB
. IepeJlauul JaHHBIX U3/B MUKPOCXEMBI MaMATH
. oOMeHa maHHbIME ¢ qpyrumu MK
. YIIPaBJICHHS] BHEITHUMU yCTPONCTBAMHU
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14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
. Texnonoruu nsrorosnenus CbUC.
. [lonsitue o pazpsanoctu MK: cMbicn TepMuHa, Hanbosee pacpOCTPAHEHHbIE BAPUAHTBI
. Haznauenne MK, knaccudukanus MK no HazHaueHHro.
. O6mas noruueckas crpykrypa MIIC (mukpo-OBM).
. ApxXuUTeKTypHbIE c1I0cO0BI NOBbIIIEHHs Tpou3BoauTeabHocTH MIT 1 MIT cucrem.
. Cnoco0b1 oomena unpopmanueit B MIIC
. Opranuzanus namsatu 8 MIIC
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8. DnemeHnTHas 6a3a unTerpanbHbIx cxem (MC) B MIIC.

9. Jlornyeckue 3J1eMEeHTbI, TPUTTEPHI,MYIbTUIUIEKCOPHI U IEMYIbTUILIIEKCOPBI

10. Jloruyeckue IeMeHThI: IemudpaTopsl, peructpsl, AJTY

11. O3Y: SRAM, DRAM

12. T13V: Flash, EEPROM, FRAM, MRAM

13. ALII/IIATIIL, 6ydepHbie 2IeMeHTHI, 2JIEMEHTHI TaJTbBAHHUECKON Pa3BsI3KH,

14. BciomoratenbHble HHTEpdelich! kaacca "Mukpocxema-mukpocxema” (UART, SPL, 12C,...)

15. cereBrie unTepdeticel (RS485, Ethernet, CAN,...),

16. ornagounsie uatepgecs (JTAG, SWD)

17. Ocobennoctu apxutekTyphl Cortex-M3. CucteMa KOMaHI, PSKUMBI aapecanun. Opranu3aius
CUCTEMBI IPEPBIBAHUI U MPSAMOTO JOCTyIA K IaMSITH.

18. Ynpasistomue peructpol Cortex-M3

19. IlpepbIBaHusA: YTO 3TO TAKOE U KAK MCIIOJIb3YIOTCS.

20. Yro Takoe "mxutTep", METOABI OOPHOBI C HUM.

21. "JIpeGe3r KOHTAKTOB": MPUYMHBI, IOCIEACTBHS, METO/IbI €T0 YCTPAHEHHUSI.

22. SPI- Ha3HaueHHE, pEKUMBI, UCTIOJIb30BAHUE.

23. [2C- na3znavyeHnue, peKuMbI, UCIIOIb30BAHUE.

24. UART- Ha3HaueHue, peKUMbI, HCIOJIb30BAHUE.

25. DMA- Ha3HaueHue, peKUMBbI, UCIIOJIb30BAHKE.

26. ADC- Ha3HaueHHE, PEKUMBI, HCTIOJIb30BAHUE.

27. HemackupyeMble 1 MAaCKMpPYyEMbIE NIPEPHIBAHUS, IPUOPUTETHI IIPEPHIBAHUI.

28. Metonar! otnagku 11O mist MK.

29. Ocobennoctu sa3b1ka Cu B pazpadotke 10 ans MK.

30. Peructpsl Cortex-M3: Tumnbl, Ha3HaYEHUE.

14.1.3. Bonipocbl Ha caMONIOATOTOBKY
Cpena pa3pabotku [AR: ycTraHoBKa, HacCTpoiika, 3amycK.
OTnazka: TOYKH OCTAHOBA, IPOCMOTP 3HAYEHUN IEPEMEHHBIX U PETHCTPOB.
Omnagka: U3MEHEHNE 3HAYCHUM [IEPEMEHHBIX U PETUCTPOB.
Datasheet, Errata, User Manual: Ha3HaueHHe STUX TOKYMEHTOB.
N3yuenne nokymenrauuu Ha MK.
cucreMa komana accembiepa Cortex-M3

14.1.4. TeMbl JOMALIIHHUX 3aJAHUI
Pazpabotka TunoBeix nporpamm aist MK Cortex-M3: "moapeirate HoramMu'", "MomMuraTh JHOAOM",

nn

"onpoc kHomKkH", "ipepbiBaHuE", etc.

14.1.5. Tembl pedpepaToB
Ocobennoctu MK Atmel
Ocob6ennoctu MK T1
Ocob6ennoctu MK PIC
Ocob6ennocty MK STM
Ocooennocta MK NXP
Ocobennoctu MK LXP
Oco6ennoctu MK Motorola
Ocobennoctu MK 0TuecTBEHHOTO ITPOU3BOACTBA.
OTtnagounsle miatel ;i1 MK.

14.1.6. Bonipocsl /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHApPaM
Hanucanue nporpammbl BlinkLED nns MK.
Hanmcanne nporpaMmsl [uist orrpoca coctossHus BxoaoB MK.
Pacuer CNC na MK.
Hcnons3oBanue npepsiBannii MK.
Otnanka nporpaMM Ha MK: mpocMOTp COCTOSIHUSL pErMCTPOB, TOUKH OCTAHOBA.

14.1.7. Tembl 1a60paTOpHBIX padoT
O3HakoMJIeHHE C OTVIAJOYHBIMU IJIaTaMU MumaHzap: NOJIKIIOYEHUE, HACTPOIKa Cpeabl Mporpam-
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MHUPOBAHHUs1, 03HAKOMJICHUE ¢ Oa30BBIMH BO3MOKHOCTSAMHU.
IToaxmrouenne kHonku kK MK "Munannp" u onpoc ee COCTOSIHUSI.
[Moaxmouenne BHeMHUX ycTpoiicTB kK MK uepe3 OydepHyio MUKpoCcXeMy
nmporpammupoBanue Ha accemonepe mius MK "Munanap".
pabota ¢ GPIO na MK "Munanzap".

14.1.8. 3auér
Peanusanus npoctoit nporpammsl 1uist MK Ha Bb16OD:
[IOOYEPENHOE 3KUTAaHUE IBYX JUOAOB 10 HAXKATUIO KHOIIKH.
BBIBOJ] CUMBOJIOB Ha CEMUCETMEHTHBIH HHAUKATOP.
NOJKJIIOUYEHHUE U yIIpaBlieHue MoTopoM 9B uepes npaiisep.
yIpaBeHHUE IAarOBbIM JBUTATEIIEM.

14.2. TpeOoBaHMS K OLEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSl 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHbIE
paboThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

C HapymeHusMu
cryxa

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa

3peHus OTIPOC MO TePMUHAM (MHOUBUYaTIBHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOIPOCHI K METOJaMH
amrmapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSTENILHBIC [IpenmymiecTBEHHO POBEPKa
00IIeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4aIOILIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATepPHAJIAM JIJIsl JIHI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMHW BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA HO-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, 8 UMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOU (hOpMe C YBEITHUEHHBIM MIPUPTOM;

- B (hopmMe AIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEOCTaBJICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

Jluiiam ¢ OTrpaHWYEeHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEJIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMpPOCHL. [Iiist Takux oOyyaromuxcsl npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT aCCUCTCHTA,

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YJIbTATOB OOYUSHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJOB M0 JUCLUHUIUIMHE MPeIyCMaTPUBAET MpeAoCcTaBiIeHue nHpopmanuu B Gopmax, aJaarnTH -
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUATHS HH(POPMAIINH:
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHIMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOJAUTHCS B HECKOIBKO ATAIOB.
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