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VIIPABJIEHUS U PAJTMODJIEKTPOHUK
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‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs
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Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOI'PAMMA TIMCHUITJIMHB
MuxponpoueccopHble YCTPOCTBA H CHCTEMBI

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 2

Cemectp: 4

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 24 24 4acoB
3 JlaGopaTopHbIie pabOThI 20 20 JacoB
4 KypcoBoii mpoekt / KypcoBasi paboTa 24 24 4acoB
5 Bcero aynuTopHbIX 3aHATUI 86 86 4acoB
6 CamocrosiTenpHast paboTa 94 94 4acoB
7 Bcero (6e3 3x3ameHa) 180 180 4acoB
8 ITonroroska u cgada pK3aMeHa 36 36 JacoB
9 OOGm1as TpyI0eMKOCTh 216 216 4acoB

6.0 6.0 3.E.

Ox3ameH: 4 cemecTp
Kypcooii mpoekt / kypcoBas paboTa: 4 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 50  oT « 26 » 4 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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa U omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

Pa3zpaboTunku:

podeccop kad. [Ip>d C. I'. MuxaJibueHKO

cT. mpeniogaBarens Kad. [TPD A. A. OpinoB

3aBeayromumii odecreunBaronieii kad.
[Ip> C. I'. Muxajib4eHKO

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBeyIOUIHii BBITyCKaroIeH Kad.

IIp> C. I'. Muxasb4eHKO
OKCIEPTHI:

mpodeccop kad. [TPD H. C. JleroctaeB

JlotieHT kKadeapsl GU3NIeCKoit K-
TpoHuku (D) H. A. Yucroenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
N3y4yeHne mpUHIMIIOB MOCTPOCHHS M OpraHu3anuu MuKpornporeccopubix cucrem (MIIC), oco-
OCHHOCTEH MPOEKTUPOBAHUS AIIEKTPOHHBIX CHUCTEM YNPABICHHUS HA UX OCHOBE M 3HAKOMCTBO C OTJIaJ04-
HBIMH CPEJICTBAMU MHUKPOITPOIIECCOPHBIX YCTPOMCTB.

1.2. 3agaun TUCHUILINHDBI
—  TOJYYHUTh MPEJICTaBICHHUE O KIacCH(DUKAIIMK, BO3MOKHOCTSIX M IPUMEHEHHUAX MUKPOIIPOIIEC -
COpPHBIX YCTPOWCTB M CHCTEM, O CPEACTBAX M CIOCO0aX aBTOHOMHOW OTJIAJKU ammapaTypHBIX CPEICTB
(AC) u nporpammusix cpeacts (I1C) MIIC;
— 3HATh APXUTEKTYpPy U OCHOBHBIE KOHPUTYPAIIUA MHKPOIPOIIECCOPHBIX CHCTEM, O0COOEHHOCTH
npouecca uaterpanuu AC u [1C MIIC;
—  YMEThb NMPOEKTUPOBATH MHUKPOIPOIIECCOPHBIC YCTPOHCTBA M CUCTEMBI YIPABJICHUS TEpUde-

PUMHBIMU YCTPOWCTBAMH U IIOJIYYUTh HABBIKM IPOBEACHMS KOMIUIEKCHOW OTIAJKHM M TECTHUPOBAHUSA
MIIC.

2. Mecto mucuunimebl B ctpykrype OIIOII

Jucuunnuna «MukponpoueccopHslie yerpoiicta u cucteMb» (b1.B.OJ1.1.2) otHocuTCs K 610Ky
1 (BapuaTuBHAs 4acTh).

[TpenmecTByOUMMHI JUCHUILIMHAMY, (POPMUPYIOIIMMHU HAaYaJbHbIE 3HAHUS, SIBIAIOTCS: MuUKpo-
IPOILIECCOPHBIE YCTPONUCTBA M CUCTEMBI, MUKpOCXeMOTeXHHUKa, L{1udpoBas 1 MUKPOIIPOLIECCOPHAsT TEXHU -
Ka.

[Tocnenyomumy TUCHUIUIMHAMU SBIIOTCS: MUKpPONIPOLIECCOPHBIE YCTPONCTBA U CUCTEMBI, 3a-
IIUTA BBITYCKHOW KBaJIM(UKALIMOHHOW paboThl, BKIIIOYAs MOJrOTOBKY K MPOLEAYPE 3aIUUThI U IPOLELYPY
3alUThI, DIEKTPOHHBIE IPOMBILUIEHHBIE YCTPONCTBA.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-7 cnocoOHOCTBIO YUUTHIBaTh COBPEMEHHbIE TEHJCHIIMHM PAa3BUTUS dJIEKTPOHUKHU, U3ME-
PUTENBHON U BBIYMCIUTEIHHOW TEXHUKH, MHPOPMALIMOHHBIX TEXHOJOTHHM B CBOEH mMmpodeccruoHanbHON
JESATEIIBHOCTH;

— IIK-4 cnocoGHOCThIO MPOBOIUTH NPEABAPUTEIBHOE TEXHMKO-3KOHOMHUYECKOE OOOCHOBaHHE
IIPOEKTOB;

— TIK-6 cmocoO6HOCTBIO pa3pabaTbiBaTh MPOSKTHYIO M TEXHHUYECKYIO JOKYMEHTAIHio, oopm-
JSITh 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE pabOoThI;

B pesynbpTare u3ydeHus IUCIHUIITMHBI 00YJalOMIUNACS TOJIKEH:

—  3HATh APXUTEKTYPY Y OCHOBHBIE KOH(PUTYypaLlUU MUKPOIPOLIECCOPHBIX CUCTEM, OCOOEHHOCTH
npouecca uaterpauuu AC u [1C MIIC,;

— YMeThb IPOEKTHPOBATh MUKPOIPOLECCOPHBIE YCTPONCTBA U CUCTEMBbI YIpaBIeHUs Hepude-
PUAHBIMHU YCTPOWUCTBAMU;

—  BJIaJeTh HaBbIKAMU MPOBEICHUS KOMIUIEKCHOM oTiajaku u tectupoBanus MIIC.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO011ast TPYI0EMKOCTb JUCHUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX eIMHMIIBI U IIPECTaBIeHa B TaOIu -

%Zgﬁ;ﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunbl yueOHOI nesTENbHOCTH Bcero yacos CemecTpsl
4 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 86 86
Jlexuun 18 18
[IpakTnueckue 3aHATHS 24 24
JlaboparopHbie pabOTHI 20 20
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Kypcosoii nmpoekr / kypcoBas pabota 24 24
CamocTosiTenbHas paboTa (Bcero) 94 94
Brinonnenne KypcoBoro npoekra / KypcoBoi paboThl 48 48
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 15 15
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 13 13
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 18 18
Bcero (6e3 3x3amena) 180 180
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 216 216
3auetHbie EnuHUIB 6.0 6.0
5. Coneprxanue TMCUMILTHHBI
5.1. Pa3nenbl AMCHMIIMHBI M BUAbI 3aHATHIA
Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabmuma 5.1 — Pa3enpl AUCHUIUIMHBL M BUJIBI 3aHSTHI
Bcero
Mpax. | Jla6. |KIVKP| Caw, | 13S0B | Popmupyem
HaszBanwus pasnenoB nucuumiunel | Jlek., 4 (6e3 13(]
3aH., 9 |pab.,4| ,4 |pal.,u
9K3aMe | KOMIIETeHIIUU
Ha)
4 cemectp
1 Knmaccudukanusi MEKpOTIpOIIECCO- 2 2 0 24 4 8 OIIK-7, T1K-
POB, BapUAHTHI ApXUTEKTYPHI, 001Iast 4
CTPYKTYpa U MPUHIMIIBI PYHKIIMOHH-
pOBaHUs YCTPOUCTB U CUCTEM
2 MozynbHbIN IPUHIUII IOCTPOCHHUS 2 4 0 5 11 | OIIK-7, ITK-
8-pa3psaHBIX MUKPOKOHTPOJUIEPOB 4, IIK-6
3 IlpoueccopHoe A1pO0 MUKPO- 2 2 0 5 9 | OIIK-7, IIK-
KOHTpoJuiepa. Pe3uyienTHas mamsTh 6
4 [ToxcucTeMa BBOIA-BhIBOJA. 3HAKO- 2 2 4 5 13 |OIIK-7, IIK-
TEHEPUPYIOIIUE U 3HAKOCUHTE3UPYIO- 4, IT1K-6
e AUCIUIen
5 Taiimepsl ¥ IPOIIECCOPHI COOBITHIA. 2 4 4 4 14 |OIIK-7, IIK-
[UM-monyns. AT u ITAIL 4, TTIK-6
6 O030p Moyneii mocIeoBaTenbHOTO | 2 2 4 4 12 |OIIK-7, IIK-
00MeHa B MUKPOKOHTPOJIIEpax 4, TIK-6
7 Meronuka 1 cpecTBa MPOEKTUPO- 2 2 0 5 9 | OIIK-7, IIK-
BaHUs TUNOBOM KoHpurypauuu MIIC 4
8 MeTo/ibl U cpeACcTBa MPOSKTUPOBA- 2 4 4 5 15 |OIIK-7, IIK-
HUS 1 aBTOHOMHOM OTJIQJIKY aIlapar- 4, TIIK-6
HbIX cpeacts MIIC
9 MeTobl ¥ CpecTBa KOMIUIEKCHOM 2 2 4 9 17 |OIIK-7, IIK-
OTJIAIKU 4, TIK-6
10 KypcoBoii mpoekt 0 0 0 48 48 |OIIK-7, IIK-
4, TIK-6
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MPOLIECCOPHI COOBITHIA.
HIMM-monyns. AL
HAIIL

BXOJIHOT'O 3aXBaTa M BBIXOJHOI'O CPaBHEHUSI.
[Tponieccoprr coObITHiI. PabGoTa mporeccopa
COOBITHI B PEKUME HIMPOTHO-UMITYJIbCHOM
Moy . Moayis aHanoro-uugpoBoro
npeoOpasoBarernss. Moayib HUQpo-aHAIOTO-
BOT'0 IIPe0OpPa30BaHUSI.

Hroro 3a cemectp 18 24 20 24 94 180
Hroro 18 24 20 24 94 180
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AeaoB TUCIUILINH (TI0 JICKITHSIM)
Copneprxkanue pa3znenoB qucuumuinHel (mo | Tpynoemkocts, | @opmupyemblie
Ha3Banus pazgenos Aep pas AHCH ( 24 ’ PMHDPY
JICKITUSIM) q KOMIIETEHIIUN
4 cemectp
1 Knaccudukarus OcHOBHBIE BapUaHThl ApXUTEKTYPBI U CTPYK- 2 OIIK-7, [IK-4
MHKPOIIPOIIECCOPOB, | Typhl. Kitaccudukanys COBpeMEHHbBIX MH-
BapUaAHTHI KPOTPOIIECCOPOB MO (PYHKIIHOHAITLHOMY
ApPXUTEKTYpPHI, 00IIast | MpU3HAKY
CTpyKIypau Hroro 2
TIPUHITATIBI
(YHKIIMOHUPOBAHUS
YCTPOMCTB U CUCTEM
2 MonynbHbII OO011e cBeieHus O CTPYKTYpEe MUKPOIIPO- 2 IT1K-4, IIK-6
MIPUHITUII TTIOCTPOCHHS | IIECCOPHBIX cUcTeM. [IpuHimn peanuzanuu
8-pa3psaHbIX BBIINIOJIHEHUS IPOTpaMMBbl. BbI30B noampo-
MHKPOKOHTPOJUIEPOB | TpaMMbl. OOCTy)KHMBaHUE TIPEPHIBAHUIN U UC-
KiroueHud. [Ipsamoit noctyn k namsru.
Hroro 2
3 Ilpoueccopnoe spo | IIporeccopHoe siapo MUKPOKOHTPOJLIEPA. 2 OIIK-7, IIK-6
MUKPOKOHTPOJLIEPA. Moynu pe3sueHTHOM MaMsITH MUKPO-
PesunentHas namsate | koHTposepa. I13Y macounoro tuna. OxHo-
KkpatHo nporpammupyemsie [13V. 113V, npo-
rpaMMHUpPYEMBIE MOJIb30BaTENIeM C YIIbTpadu-
osieToBbIM cTupanueM. 113V, nporpammupye-
MBbI€ MOJIb30BATENIEM C IJIEKTPUUECKUM CTHU-
panuem. [13V ¢ snekTpudyeckum cTupaHruemM
tuna FLASH. Cratuueckoe O3V.
Hroro 2
4 Tloncuctema BBoga- | [lopTel BBOA-BBIBO/IA, OOIIINE CBEICHUS. 2 OIIK-7, IIK-4
BBIBOJIA. OnHoHanpaBIE€HHbIE TUCKPETHBIE TOPTHI
3HaKoreHepHUpYyIOUIUe U | BBOAA. JIMCKpETHBIC MOPTHI BBIBOIA C ABYX-
3HAKOCUHTE3UPYIOLIHME | TAKTHOM BBIXOAHOW cXeMOu. /[uckpeTHbie
JUCIIICH MOPTHI BBIBOJIA C OJTHOTAKTHOM BBIXOJHOM
CXEMOH U BHYTPEHHEHN Harpys3koil. [lopTsl
BBIBOJIa C OTKPBITHIM BBIXO/IOM. /[ByHamnpaB-
JIEHHBIE MOPTHI U MOPTHI C ATIBTEPHATUBHOU
(byHKUIMEH.
Hroro 2
5 Taiimepsl u TaliMepbl- cCUeTUUKU. ANNapaTHbIE CPECTBA 2 [1K-4, TIK-6
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Hroro
6 O030p Moy Monyins yHUBEpCAIbHOTO CHHXPOHHO-ACHH- OIIK-7, IIK-6
MOCJIE0BATEIHLHOTO xpoHHoro npueMo-nepenaturka USART.
oOMeHa B Monyns nocnenoBatenbHoi muHbl [2C. Mo-
MUKpOKOHTposuiepax | ayib SPI. Moxyns CAN. luna USB.
Hroro
7 Meronuka u Oob1ee onMcaHue npouecca NpoeKTupoBa- OIIK-7, [IK-4
CpeacTBa Hus. Knaccudukanus MeTonuk mpoeKkTupo-
MIPOEKTUPOBAHUS BaHUs DNIEKTPOHHBIX cxeM. Obnactu npu-
TUTIOBOM MEHEHHUS CTICTIHATM3UPOBAHHBIX HHTETPAJIh-
koHurypanuu MIIC | HbIX cxeM. TunoBbie KOHPUTYpaLIUA MUKPO-
MPOIIECCOPHOM cUCTEMBI. OCHOBHBIE ATAIIbI
mpoleaypsl npoekTupoBanus. CpeacTaa
MIPOCKTUPOBAHMS | METOBl aBTOHOMHOM OT-
JAJKU anmnapaTHbIX CPEICTB MUKPOIPOLIEC-
COPHOM CUCTEMBI.
Hroro 2
8 Meronel u cpeactBa | O030p CpencTB pa3padOTKH M OTIIAJIKH MPO- 2 [1K-4, TIIK-6
MIPOCKTUPOBAHUS U rpaMMHOTO oOecrieueHust. OTIIaTIUKN U CH-
aBTOHOMHOM omiafku | MyssiTopsl. [IpoTtorunnsie miatel. OTiiagod-
anmapaTHbIX CPEACTB | Hble MOHUTOPHI. MEe30HUHHAS TEXHOJIOTHSI.
MIIC Cxemubie 3mysTopbl. Imyasitopsl [13Y. Un-
TETPUPOBAHHBIC CPEbI pa3pabOTKH.
Hroro
9 Metone! u cpenctBa | [Iporpammaropsl. Jlornueckue aHaian3aTo- OIIK-7, ITIK-6
KOMIUIEKCHOM OTJIAJIKU | pbl. BCcTpoeHHBIE B MUKPOIIPOLECCOPHI CPEI-
CTBa OTJIAJKH.
Hroro 2
Hroro 3a cemectp 18

5.3. Paznenbl AUCHUILUIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)
U obecnneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUNIIMHAMEA

Pazmensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIUMA) H

obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3nenoB qaHHON JUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIMMO U3ydEHHUE
HayMeHOBaHME TUCIUTLIMH o0ecreunBaroIuX U 00eCIeYnBAEMbIX JUCIUILIIUH
1 2 3 4 5 6 7 8 9 10
[IpenmecTByroN#e AUCIUTUIAHBI
1 MI/II(upOHpOI_[eCCOpHI:Ie n n n n n n n n n n
YCTPOICTBA U CUCTEMBI
2 MUKpOCXEMOTEXHHKA + + + + + + + + +
3 [ludposast 1 MEKPOIIPO- n n . n n N N " " N
LIECCOpHAsl TEXHUKA
[Tocnenyronue TUCIUIITHHBI
1 Muxpon HBI
(POTIPOLIECCOPHBIC + + + + + + + + + +
YCTPONCTBA U CHCTEMBI
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2 3amuTa BBIITYCKHOM KBa-
M(UKAMOHHON PabOTHI,

JICHHbIE YCTPOWCTBA

BKJIIOYas IMOArOTOBKY K IPO-|  + + + + + + + + +
Leaype 3alluThl U IpoLeay-

Py 3aIlUThI

3 DneKTPOHHBIE IPOMBIIII- N N N N N n n n n

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3YyYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN

MPEICTAaBICHO B Tabmuiie 5.4.

Ta6muia 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCIUIUIUHBI, U BUOB 3aHS -

THH

Komrmete

Bunnl 3agatuit

HITNH

Jlek. [Ipak. 3aH.

JIab. pao.

KII/KP

Cam. pa0.

DopMBbl KOHTPOJIS

OIIK-7 + +

+

+

+

KonTponbsHas pabota,
OTueT Mo WHANBHTYaTb-
HOMY 3aaHuto, OTueT
1o J1abopaTtopHOt pado-
Te, Onpoc Ha 3aHATHSIX,
3ammra KypCOBBIX
MIPOEKTOB / KypCOBBIX
pabort, Tect, OTuer o
KypCOBOMY HPOEKTY /
KypcoBoii pabote, OT-
YeT M0 MPaKTUIECKOMY
3aHSTHIO

[1K-4 + +

KonTposnbHas paboTa,
OTueT Mo UHANBHTYaTb-
HOMY 3aaHut0, OTueT
1o J1abopaTtopHO# pado-
Te, Onpoc Ha 3aHATHSIX,
3amuTa KypcoBBIX
IIPOEKTOB / KypCOBBIX
pabort, Tect, OTuer o
KypCOBOMY IIPOEKTY /
KypcoBoii pabore, OT-
YeT 10 NPAaKTUIECKOMY
3aHSATHIO

[1K-6 + +

KontponpHas pabora,
OT4er no UHANBUAYAIIb-
HOMY 3a7aHuto, OTyeT
1o J1abopaTtopHoOit pabo-
te, Onpoc Ha 3aHATHUSX,
3ammuTa KypCcoBBIX
MIPOEKTOB / KypCOBBIX
pabor, Tect, OTuer o
KypCOBOMY TPOEKTY /
KypcoBoii pabore, OT-
YeT M0 MPAKTUIECKOMY
3aHATHIO
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.

7. JlabopaTtopHble paGoThl

Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX padboT

Tpynoemkocts, | @opMupyemblie
Ha3zBanus paznenos HanmenoBanwue 1abopaTtopHBIX padboT pYA ’ PMHPY
q KOMIIETCHIIUHI
4 cemectp
4 Tloncuctema BBoga- | MccnenoBanue paboThl 3HAKOT€HEPUPYIOIIIE- 4 OIIK-7, I[IK-4
BBIBOJIA. 0 KHJIKOKPUCTANINYECKOr0 HHANKATOpa
3unakoreHepupyomue | (KKUN)
1 Uroro 4
3HAKOCHUHTE3UPYIOLIUE
JUCTLIICH
5 Taiimepsl u HccnenoBanne METOI0B aHATIOTO-IIU(PPOBOTO 4 OIIK-7, ITIK-6
IIPOLIECCOPBI COOBITUH. | IPe0Opa30BaHUs
HIMM-monyns. AL Vroro 4
LAIL
6 O630p Momynein UccnenoBanne pexxuMoB pabOTHI MOCIEI0BA- 4 [1K-4, TTK-6
MOCJIEI0BATEIBLHOTO tenpHOTO TIopTa (UART)
oOMeHa B Vroro 4
MUKPOKOHTpOJIEpax
8 Metonp! u cpenctBa | [IporpammHas Moziesab U cucTeMa KOMaH[I Jia- 4 OIIK-7, IIK-4
MIPOEKTUPOBAHMS U 6oparopHoro crenaa SDK 1.1
ABTOHOMHOH OTIAJKH | pr o 4
anmnapaTHBIX CPE/ICTB
MIIC
9 Merons! u cpenctBa | Komrnekchas otnaaka MIIC. [1K-4, TTIK-6
KOMIUICKCHOM OTIAMKH | 1r
Hroro 3a cemectp 20
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HanMeHnoBaH#e MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 8.1.
Tabmuma 8.1 — HammeHoBaHMe MPaKTHUECKUX 3aHATHHA (CEMUHAPOB)
HanMeHOoBaHME PAKTUUECKUX 3aHATUN Tpynoemkocts, | DopMupyemblie
Haszganwus pasnenos P Py ’ PMIPY
(cemuHapoB) q KOMIIETEHI[UHU
4 cemecTp
1 Knaccudukanus IIpumeps! npumenenns MK B mpoMsbInuieH- 2 OIIK-7, [IK-4
MHUKPOTIPOIIECCOPOB,  |HOCTHU U OBITY, BbIJJaua BAPUAHTOB UHIUBUIY-
BapUAHTHI aNBHBIX 33J]aHUN
ApPXUTEKTYPHI, O0IIast Vroro 2
CTPYKTYypa u
TIPUHIIMIIBI
(YHKIIMOHUPOBaHUS
YCTPOMCTB U CUCTEM
2 MonynbHbII KontponpHnas pabora Nel. OIIK-7, IIK-6

HPUHLUT TOCTPOCHHUS
8-pa3psIHbIX

[IporpammupoBaHue BbI30Ba MOIITPOTrPAMMEBI.
OO6cmyxuBaHue MPEPHIBAHUN U UCKITFOUEHUH.
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MUKPOKOHTpoOIiepoB | Mtoro

3 [Ipoueccopuoe siapo | M3ydeHue crangapTHOro HHTEP(EHCHOTO 2 OIIK-7, I[IK-6
MUKPOKOHTPOJLIEPA. npotokona UART

Pe3sunenrtnas maMaThb Hroro

4 Iloncucrema BBOJa- | 3HAKOTCHEPUPYIOLIUE AUCILIEU 2 I1K-4, I1K-6
BBIBOJIA. Viroro

3HAKOT€HEPUPYIOILNE

u

3HAKOCUHTE3UPYIOIINE

JUCIUICH

S Taiimepsl u KontponsHnas padota Ne 2 2 OIIK-7, [IK-4

MPOIECCOPBI COOBITHIA.

HIAM a0y, AL 1 Mopyns ananoro-uudpoBoro npeodbpaszoBare-

j11. CunTBIBaHME aHAJIOTOBOTO CUTHAJIA.

HAIL dunbTpanys, MacITabupOBaHUE.
Hroro
6 O630p Monynei ITocnenosarensubiii nopr UART. U3yuyenue 2 IT1K-4, IIK-6
[IOCJIEIOBATEIHLHOTO CTaHIapPTHBIX HHTEP(PENCHBIX TPOTOKOJIOB
oOMcHa B RS-232, RS-485
MHKPOKOHTPOJLIEPAX |pr
7 Meronuka u unnable nHTEpdeiicsl. M3ydyenue cranaapt- 2 OIIK-7, IIK-4
cpeAcTBa HbIX HHTepelcHbIX poTokooB [12C, SPI.
IIPOEKTUPOBAHMUS Vitoro 7
TUIIOBOI
koH(purypanuu MIIC
8 Meronp! u cpenctea | Konrponbhas padota Ne 3 2 IT1K-4, IIK-6

MPOEKTUPOBAHUS U

. OTaiouHbIe TUIaThl, MOHUTOPBI. CXEeMHBIE
aBTOHOMHOM OTJIaJIKH

AMyYJATOpbl. IHTErpupoBaHHbIE CpPEIbl pas3-

MIIapaTHBIX B
arirapa Cpeac paboOTKH.
MIIC

Htoro
9 Metozibl ¥ cpeicTBa | 3alUTa MHAWBUAYAJIbHBIX 3aJaHUN, UCTIPAB- 2 OIIK-7, TIK-6
KOMITJIEKCHOW OTJIAJIKH |JICHHE KOHTPOJIBHBIX paboT

Htoro 2
Hroro 3a cemectp 24

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOM paboThL, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPE/ICTABIICHBI B
tabmune 9.1.
Tabmuua 9.1 — Buisl caMoCTOATENIBHOM padoThl, TPYAOEMKOCTh M (HOPMHUPYEMBbIE KOMITCTCHIHH

Bunel camoctostensHON | TpyomoeMKoCcTh, | @opMUpyeMBIe
Haspanwus pasnenon a PYA ’ PMHPY DopMbI KOHTPOJIS
paboThI q KOMIIETEHIINHT
4 cemectp
1 Knaccudukanust | IloaroroBka k mpakTude- 4 OIIK-7, IIK-4 | OTt4eT N0 MHAWBU-
MHUKPOIPOLIECCOPOB | CKUM 3aHSTUSIM, CEMHUHA- yallbHOMY 3aja-
, BAPUAHTHI pam HH10, TecT
APXUTEKTYPBHI, Wroro 4
o0mmas CTpykTypa u
MPUHITUTIBI
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(YHKIIMOHUPOBAHUS
YCTPOMCTB U CUCTEM

OOTHI

2 MoaynbHbIH [ToaroroBka kK mpakTuye- 5 IIK-4, IIK-6 OT4eT 0 UHANBU-
TIPUHIIHIL CKUM 3aHSTUSIM, CEMHUHA- yallbHOMY 3aja-
MOCTPOCHHUS 8- pam Huto, Tect
pa3psIHbIX Vitoro 5
MUKPOKOHTPOJLIEPO
B
3 IlpoueccopHoe [TpopaboTka IeKInOHHO- 5 OIIK-7, [IK-6 | OT4eT no UHAUBHU-
SATIPO ro MaTepuasa TyallbHOMY 3aa-
MHKPOKOHTpPOJIEPa. | pr o 5 Huto, Tect
PesnnentHas
MaMsTh
4 Tloncuctema OdopmiieHne 0T4ETOB TIO 5 OIIK-7, [1K-4 | OT4eT no UHIUBHU-
BBOJIa-BbIBOIA. nabopatopHbeIM paboTam yallbHOMY 3aja-
3HaKOreHEPHUPYIOIIT Wroro 5 Huto, Tect
ue u
3HAKOCHHTE3UPYIOIII
ve JUCIUIEH
5 Taiimepsl u [ToaroroBka k mpakTuye- 4 I1IK-4, TIK-6 OT4eT 0 UHINBU-
MIPOLIECCOPHI CKUM 3aHSTUSM, CEMHUHA- yallbHOMY 3aja-
cooprtuii. LHIMM- | pam Huto, Tect
monyis. AL u Hroro 4
HAIL
6 O630p monyneit | [IpopaboTka JTEKIIMOHHO- 4 OIIK-7, [IK-6 | OTueT Mo uHAUBH-
MOCJIEZI0BATENILHOTO | TO MaTepuana nyajqbHOMY 3a/1a-
oOMcHa B Vitoro 4 Huio, Tect
MUKPOKOHTpOJLIEpa
X
7 MeTtonuka u [ToaroroBka k nmpakTuye- 5 OIIK-7, IIK-4 | OTt4eT N0 MHIUBU-
cpencTaa CKHUM 3aHSTUSM, CEMHUHA- TyallbHOMY 3aa-
MIPOEKTUPOBAHUS pam Huto, Tect
THUTIOBOM Wroro 5
KOH(UTYpanuu
MIIC
8 Meronbl 1 OdopmieHne 0TYETOB IO 5 OIIK-7, I[IK-6 | OTyeT no UHAUBHU-
cpencTea nabopaTOpHBIM paboTam TyallbHOMY 3aja-
NPOSKTUPOBAHMA U |1, 5 Huto, Tect
ABTOHOMHOM
OTJIaJKU
anmapaTHbIX
cpencts MIIC
9 Metonp! 1 [TpopaboTka JIEKITMOHHO- 4 I1IK-4, TIK-6, OT4eT 0 UHINBU-
CpeAcTBa ro Marepuaia OIIK-7 JyaJlbHOMY 3a]1a-
KOMILICKCHOM OdopmiteHre 0TYETOB TIO 5 Huio, Tect
OTHAIKH nabopartopHbeIM paboTam

Hroro 9
10 Kypcosoit BrinonHueHnne KkypcoBoro 48 OIIK-7, [1K-4, |3ammra KypCOBBIX
MPOEKT MpOeKTa / KypcoBOii pa- I1IK-6 MIPOEKTOB / KypCo-

BbIX pabot, OTyer
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Hroro 48 0 KypCOBOMY
MIPOEKTY / KypcOBOU
pabore, TecT

Hroro 3a cemectp 94
IloaroroBka u cgauda k- 36 DK3aMeH
3aMeHa

Hroro 130

10. KypcoBoii npoekTt / kypcoBasi padota
TpynoeMKoCTh ayAUTOPHBIX 3aHATUN U POPMUPYEMbIE KOMIETEHIIMM B paMKaX BBIIIOJIHEHUS Kyp-
COBOTO IMPOEKTa / KypcoBO# paboThl npencTanieHs! Tabmuue 10.1.
Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH ¥ (POPMHUPYEMbIe KOMIIETCHIIUN B paMKaX BBITIOTHE -
HUsI KYPCOBOTO MPOEKTa / KypCOBOM padOThI

TpynoemkocTsb
. 126 ’|  dopmupyemsble
HanmeHoBaHMe ayTUTOPHBIX 3aHATHH
. KOMITETEHIUN
4 cemecTp

®opmupoBanue T3. [IpeaBapuTeaIbHOE TEXHUKO-DKOHOMUYECKOE 2 OIIK-7, 1IK-4
000CHOBaHME
00630p Texuuveckux pemenuii. PazpaboTtka GpyHKIMOHATBEHOM CXe- 20
MBI ycTpoiicTBa. PazpaboTka 610K-CXeMbl allrOpUTMa IPOTPaMMBI.
Pa3paboTka cxembl aeKTpudyecKoi NpuHLIKIuanbHOU. PazpaboTka
MPUKIIAJAHOM porpammbl. Pa3paboTka MpOEKTHON U TEXHUYECKON
JOKYMEHTAIIUH.
Odopmnenne nosicHUTENbHO 3amucku. Odopmienune rpaduye- 2
CKUX MarepuasoB. PazpaboTka MpOeKTHOM TEXHUUECKON JOKyMEH-
Taruu, ohOpMIICHHE OTYETA TI0 TPOSKTHO-KOHCTPYKTOPCKOM pabo-
T€. 3aIMTa IPOEKTA.
Hroro 3a cemectp 24

10.1. TemMbI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX MPOEKTOB / KYpCOBBIX paloT:

— CrnpoekThpoBaTh YCTPOWCTBO KOPPEKLMH yIJia onepekenus 3axuranus /IBC B 3aBucumocTt
OT YacCTOTHI BPAIIEHUS KOJIEHYATOro Baja. J[arank 060poTOB BBIIAET 256 MMIYIBCOB 32 1 000pOT KOJIEH -
yaroro Bajia. Jlatunk Bepxueit méprBoii Touku (BMT) Bbimaet 1 ummyssc 3a 1 000poT.

— CrnpoexTupoBaTh YCTPONUCTBO YIIpaBJICHHUS JIEHTOIIPOTHKHOrO Mexanusma (JIIIM) kaccetHoro
MarHuTogoHa. YCTpOHCTBO JOKHO 0OecreynBarh: a) BKIIOYEHHE PEeKUMa: CTOI, BOCIPOU3BEICHHE, 3a-
MUCh, TIEPEMOTKA BJIEBO (BIPABO), YCKOPEHHAs MEPEMOTKa BIEBO (BIPaBO); 0) MHIMKALUIO PEKUMA; B)
YCKOpPEHHas IEPEMOTKA BKJIFOUAETCS MPU HAXKATUH COOTBETCTBYIOIIMX KHOIIOK JIOJIbIIIE 2 CEKYH]L

—  CropoexTupoBaTh YCTPOMCTBO YIpaBieHHs TOMO(GOHOM Ui MOabe3/a Aoma Ha 15 kBapTup.
VYeTpoiicTBO 10MIKHO 0OecrieunBaTh TOHAIBHBIN BBI30B U MOJKIIOYEHNE TPOMKOIOBOPSILEH CBA3H B KBap-
TUpE, HOMEp KOTOpOW HaOpaH Ha KHOMOYHOW KiaBUaType. TOHAIBbHBIN BBI30OB JIOJKEH JIEHCTBOBATH B
TedeHue | MHH. MOCJe Yero Ha 5 MUH. JACHCTBYET 3ampeT Ha BbI30B. Uepe3 5 MUHYT MOCIE MOCIETHETO
Ha)kKaTusl JTI000N KJIaBUINM, YCTPOMCTBO MEPEXOIUT B JIEKYPHBIA PEKUM. YCTPOWCTBO JOJKHO COENIH-
HATBHCS C KBAPTUPHBIMU YJIbTaMU 10 ABYXIIPOBOJHOMN JIMHUU.

— Pa3paboraTh 31eKTpOHHBINA TaliMep ¢ MHAMKAIMEH B peXuMe 0OpaTHOTO CUYeTa YCTAHOBJICH-
HOTO BPEMEHHM B Hacax, MUHYTax M CEKyHJax. B TeueHue 3alaHHOr0 BPEMEHHOI'O OTPE3Ka JIOJIKEH OBITh
BKJIIOYEH HUCIIOJIHUTENBHBIN 3JIEMEHT (HarpeBaresb).

— CrnpoexTupoBaTh U3MEPUTENb YaCTOThI CETH C TOYHOCTBIO JIO JAECSTHIX JI0JIEH repla MpHu Bpe-
MEHH M3MepeHus He Oosiee omHON ceKyH bl MHbopManms nomkHa 1yOmmpoBaThCsi HA BRIHOCHOM TaoJIo,
CBSI3b C KOTOPBIM OCYIIECTBIIECTCS C IOMOIIBIO TPEXITPOBOJHOM JINHUU CBSI3U.
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— CrnpoexkTHpoBaTh MHOTOKAQHAJIBHYIO CHCTEMY PpEryJIMpPOBAaHUS TEMIIEpPATyphl B TEIUIULE.
BxutouaeT BoceMb J1TaTUMKOB TEMIIEPATypbl U HarpeBareieil. 3HaueHHe CTa0WIN3UPYyEMON TeMIepaTypbl
3ajaercs B quana3zone oT 10 1o 40 rpagyco. MHaukamys BEIXOAHBIX CUTHAJIOB HAa BKJIFOUEHHWE HarpeBa-
TeJIel - ¢ TOMOIIBIO JTUHEHKU cBeToanonoB. Ha nngpoBoe Tabio BeIBeCTH TeMIeparypy oObeKTa, HOMEp
KOTOPOIo HaOpaH Ha NPOrpaMMHOM IepeKIIroyaTene.

— Paszpaborarh yCTpoiCTBO OXpaHHON CHUTHanIHM3amMU. YHCIO OXpaHSEMBIX OOBEKTOB - 10 64.
VYCTpoHCTBO JOKHO COXPAHATH CBOKO PA0OTOCIIOCOOHOCTh IPHU BBIKIIOUEHHUHN ceTH. [Ipu HakaTuu KHOI-
k1 “3anpoc” Ha nudpPOBbIE UHIMKATOPHI MOCIEI0BATENHFHO BHIBOIATCS HOMEPA OOBEKTOB, 00CITYKEHHBIX
no curHainy “TpeBora”.

— CrnpoexTupoBaTh yCTPOMCTBO KOHTPOJISI UHTEHCUBHOCTH JBMXKEHHUS dyepe3 MocT. [lo 3anpocy
BHEIITHETO YCTPOMCTBA BHIBOMUT Ha IU(PPOBBIE MHIUKATOPHI Yac MUK U KOJMYECTBO aBTOMOOMIICH, Tpo-
HIEJIINX Yepe3 MOCT B 3TOT Yac.

— CrhpoexTupoBaTh AIEKTPOHHBbIE Bechbl. PUKCUPYIOT CHavajga Bec Tapbl (OaHKM IOJ CMETaHy
WIN PACTUTEIBHOE MACIIO0),  3aT€M YUCTBIN BEC MPOAYKTA U €r0 CTOMMOCTh B 3aBUCUMOCTH OT BBEAEHHON
C KJIaBUATyphI LIEHBI.

— CnopoexkTupoBaTh U3MEpPUTENb YaCTOThI BpAIllEHUs] pOTOpa JABUraTens. J(nama3oH m3aMepeHus
(100-10000 06/MuH). UMnynbcHBIN AaTYMK BhIpaOaThiBaeT 96 UMITyIBCOB 3a KaKIblii 000poT. Bpems uz-
MepeHus - He 0osiee Tpex 000pOTOB POTOpA.

—  ChopoexkTupoBaTh YCTPOMCTBO YIpaBl€HHsI YETBIPEXIBETHOM THUPJSHIOW. 3a1aTh HE MeEHee
YeThIpeX PEeKUMOB MeplaHus. KonuuecTBo yaMi BbIOpAaTh MPOU3BOJIBHO, PacCUUTaTh COIPOTHUBIICHHE
I[BETOBOW KaX/10i1 BeTBU. BbIOpaTh KOMMYTALIMOHHBIN CUIOBOM 3JIEMEHT, YIIPaBJIeHUE CHIIOBBIMU KJIHOUa-
MU ocyIecTBATh pu momomu MIIC.

11. PeiiTunroBas cucremMa Jisi OlleHKH YCIIeBAeMOCTH 00yYaloIIUXCs

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — bamipHbIE OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
o MaxkcuMalibHBIN MaxkcuMalibHbIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NESITEIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
4 cemectp
3amuTa KypcoBbIX ITPOEK- 15 15
TOB / KYpCOBBIX pabOT
KontponwsHas padorta
Omnpoc Ha 3aHATHAX 2 2 2
OTyeT Mo MHIUBUTYAITb- 5 5 10
HOMY 33/IaHUIO
OTyer 1o KypcoBOMy 15 15
MIPOEKTY / KypcoBOii pabo-
TE
Otuet no nmabopaTopHOii 5 5 10
pabote
OT4er 1o NpaKkTUIECKOMY 2 2 4
3aHATHIO
Tect 5 5
Hroro makcumyM 3a nepu- 2 19 49 70
on
DK3aMeH 30
Hapacratomum urorom 2 21 70 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMbl OaiioB Ha aaty KT

Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT

SR

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

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

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaento)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. MuxkponporeccopHble YCTpOICTBa U CHUCTEMBI [DNIeKTpOHHBIN pecypc]: YueOHoe nmocobue /
PycanoB B. B., llleBeneB M. 1O. - 2012. 184 c. — Pexum noctyna: http://edu.tusur.ru/publications/867
(mara obpamenus: 16.09.2018).
2. bopomun K. B. MukponpoiieccopHble yCTpoicTBa U CUCTEMBI [ DJIEKTPOHHBIN pecypc]: yueo-
Hoe mnocobue / K. B. bopomun. — Tomck : @O, TYCVYP, 2016. — 137 c. — Pexum noctyma:
http://ie.tusur.ru/docs/bkv/mpus_up.pdf (mara obpamenus: 16.09.2018).

12.2. lonotHuTEIbHAS JIUTEpaTypa

1. PoxnectBenckuit [I.A. MukpomnpoliecCoOpHble yCTPOHCTBA B CUCTEMAX yIpaBlieHUus: Y 4eOHoe
nocobue. — Tomck: ToMckuit MEKBY30BCKUI LEHTP AUCTaHIMOHHOTO oOpa3oBanus, 2003. — 130 c. (Ha-
nnaue B onbmmotexke TYCYP - 96 3k3.)

2. VYwuebnniit creng SDK 1.1. PykoBoactBo momnb3oBarens. Mocksa, OOO "JIMT" [DnektpoH-
He1id pecype]: 2001. — Pexxum moctyma: http://ie.tusur.ru/docs/new/lab/mpus/l_mpus_sdk1.pdf (mata 06-
pamenusi: 16.09.2018).

3.  MukpomnporiecCopHble CUCTEMBI [DIEKTPpOHHBIA pecypc]: yueb. mocodue / B.B. I'ypoB. —
M. : UTHOPA-M, 2018. — 336 c. — Pexxum poctyma: http://znanium.com/bookread2.php?book=930533
(mata obpamenwus: 16.09.2018).

4. Cucrtembl peallbHOTO BpeMeHU [DNEKTPOHHBIN pecypc|: TEXHUYECKHE U MpOorpaMMHbBIE CPel-
ctBa: YuebHoe mocodue / Jperc 10.I". - M.:HUAY "MUDU", 2010. - 230 c. ISBN 978-5-7262-1310-1 —
Pexxum noctyna: http://znanium.com/bookread2.php?book=560589 (nara obpamenus: 16.09.2018).

5. IudpoBsie ycTpoicTBa M MUKPOIIPOLIECCOPHI [ DIEKTPOHHBIN pecypc]: yued. mocodue: Yueo-
Hoe nocobue / Mukymun A.B., Caxunes A.M., Cequnun B.U. - CI16:BXB-IlerepOypr, 2010. - 832 c.
ISBN 978-5-9775-0417-1 — Pexum poctyma: http://znanium.com/bookread2.php?book=350706 (nara
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obpamenus: 16.09.2018).
12.3. YueOHO-MeTOAMYECKHE MTOCOOHS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. MuxkponpoieccopHble YCTPOHCTBA U CUCTEMbI [DIEKTPOHHBIA pecypc]: PyKoBOJACTBO K BbI-
NOJHEHUI0 JaboparopHbX padoT / Pycanos B. B., Illesenes M. 1O. - 2012. 23 c. — Pexxum nocryma:
http://edu.tusur.ru/publications/865 (mara oopamenus: 16.09.2018).

2.  MukponpoueccopHble YCTPOHCTBA U CUCTEMBI [ DNEKTPOHHBIN pecypc]: PykoBonacTBo k opra-
HU3AIMU caMocTosTenbHOM paboTel / Pycanos B. B., Illesenes M. 1O. - 2012. 91 ¢. — Pexxum noctyma:
http://edu.tusur.ru/publications/866 (xara obpamenus: 16.09.2018).

3. Paspabotka 3¢ (heKTUBHOTO yHpaBieHUs] KOMIIOHEHTAMH 3JEKTPOTEXHUUYECKUX KOMILJIEKCOB U
cucTeM [DJIEeKTPOHHBIN pecypc]: Meroauueckue yka3zaHus AJIsl IPoBeAeHus npaktuueckux pador / C. I
MuxanbueHko; TOMCKUI rocyJapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U Paguo3IeKTpoHuKH, Ka-
denpa npoMeiieHHON 1eKTpoHUKH — Tomck: TYCYP, 2018. — 20 c.: mpun. — bubmuorp.: ¢. 17. — Pe-
kUM noctyna: http://ie.tusur.ru/docs/msg/reukeks mu.pdf (mara obpamenus: 16.09.2018).

4. Iapamnos, Anekcannp Buxkroposuu. IIpoexkTupoBanue MUKpPOIPOLIECCOPHBIX YCTPOUCTB : py-
KOBOZICTBO K BBIMOJIHEHHUIO KYypCOBBIX MpOoekToB (B ToMm uucie ['TIO) ans cTyneHToB cClenualbHOCTH
"ITpombrennas nexktponuka” / A. B. lllapanos ; @enepanbHoe areHTCTBO 1O 0Opa3oBanuto, ToMckuit
rOCyIapCTBEHHBIH YHMBEPCUTET CHCTEM YIpaBieHUS U panuodnektpoHuku, Kadenpa nmpomplimeHHON
anekTpoHuku. - Tomck : TYCVYP, 2009. - 74 c. : un. - bubmmorp.: ¢. 74. - 50.00 p., 00.00 p. (manuuue B
oubmmoreke TYCVYP - 61 3k3.)

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETNUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 JIM1 ¢ HApYLIEeHUSIMH OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccuonabHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. http://protect.gost.ru/

2. https://elibrary.ru/defaultx.asp

3. http://www.tehnorma.ru/

4. IlareHTHas 6aza PO 1o TOTOJIOTUSIM MHTETPpaJIbHBIX CXeM:
http://www1.fips.ru/wps/wem/connect/content_ru/ru/inform_resources/inform_retrieval system/
5. HWudopmanmoHHble,  CHpaBOYHble M  HOpMaTuUBHBIe  0a3bpl  jgaHHbix  TYCVYP:

https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TEXHUYeCKOe o0ecnedyeHue TMCIUILVINHBI U TPpedyeMoe MporpaMMHoe
olecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAallUU UCIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaZI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbo. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMs, 00eceunBaroIIie TeMaTHIeCKUe Uil -
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JIIOCTpAlUU 110 JICKIHMOHHBIM pa3jciiaM AUCHUILIAHBI.

13.1.2. MaTepua/ibHO-TEXHUYeCKOE U IPOrPaMMHoe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopaTopusi MUKpPOIIPOLIECCOPHBIX YCTPOMCTB U cucteM / Jlabopatopus I'TIO

yueOHas ayIuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH Ja0OpaTOpHOro THUMA, yyeOHas ayIuTOpus AJIs NPOBENEHHs 3aHATUH CEMHHAPCKOIo
THUIIA, IOMEILEHUE JJIs1 KypCOBOTO MIPOEKTUPOBAHUS (BBIMOIHEHUS KYpPCOBBIX padoT)

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 333 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- JIaboparopHsle MakeTs! (10 mt.);

- Mukpomnporeccopubiit Moayib «SDK-1.1» (8 mT.);

- Ocuunorpadst (12 wit.);

- 'enepatop curnanos I'3-54 (2 wrt.);

- [lepconanbublit kommnbrotep (12 mr.);

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrieueHue:

- 7-Zip

— ASIMEC

— AVR Code Vision 3.31Evaluation

— Far Manager

— Google Chrome

— LibreOffice

— Mozilla Firefox

— PTC Mathcadl3, 14

— Windows XP Pro

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe odecnedyeHue sl JIadopaTOpHbIX padoT

JlaGopaTopusi MUKpPOTIPOLIECCOPHBIX YCTPOUCTB U cucteM / Jlabopatopus I'TIO

yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATUH J1a0OpaTOpHOro TUMA, yY4cOHAas ayauTOpHUs IS MPOBEACHUS 3aHITHH CEMHHAPCKOTO
THUIIA, IOMEIIEHUE AJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMIOJIHEHUS KYPCOBBIX padoT)

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 333 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JIaboparopusie MakeTs! (10 mt.);

- Mukpornporieccopubiit Monyib «SDK-1.1» (8 mit.);

- Ocrnorpadst (12 mr.);

- I'enepatop curnanos ['3-54 (2 mrT.);

- [lepconanbhblii koMnbroTep (12 mt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

- 7-Zip

— ASIMEC

— AVR Code Vision 3.31Evaluation

— Far Manager

— Google Chrome

— LibreOftfice

— Mozilla Firefox

— PTC Mathcadl3, 14

— Windows XP Pro
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13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTEICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PECKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus

1. ITo uncny 6onpimux uHTErpaNbHBIX cxeM (BHC) B MUKpOTIPOIIECCOPHOM KOMITIIEKTE Pa3inyaroT
MHUKPOIIPOIIECCOPHI:

A) oqHOKaHaTbHBIE, MHOTOKaHATBHBIE 1 MHOTOKAHATBHBIE CEKIIMOHHEBIE;

b) omHOAanpecHbIe, MHOTOQIPECHBIC U MHOTOQIPECHBIC CEKITHOHHBIC,

B) omHOKpHCcTanbHBIE, MHOTOKPUCTATBHBIE 1 MHOTOKPUCTANbHBIE CEKIITHOHHBIE;

') omHOpa3psIHBIE, MHOTOPA3PSTHBIC 1 MHOTOPA3PSITHBIC CEKITMOHHBIC.

2. C moMoImIpi0 4ero MUKPOIIPOIIECCOp KOOPIAMHUPYET paboTy BCeX yCTPOMCTB nudpoBoii cucte-
MBI?

A) ¢ TOMOIIBIO IIMHBI TAHHBIX;
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b) ¢ momokio mMKHEI aapeca;

B) ¢ momo1pio NIMHBI YIIPaBIeHUS;

I') ¢ momo1bI0 MOCTOSTHHOTO 3anoMHuHaroIIero ycrpoiictsa (I13Y).

3. Yro nazeiBaercsa Bromom/BeiBoiom (BB)?

A) mepenaya JaHHBIX MEXKIY sapoM DBM, BKIOHaronuM B ceOsi MUKPOIIPOILIECCOP U OCHOBHYIO
MaMsATh, U BHEIIHUMH ycTpoiicTBamu (BY);

B) paspsinHOCTBIO, T.€. MAaKCUMAJIbHBIM YUCIIOM OHOBPEMEHHO 00pabaThIBaeMbIX JABOMYHBIX pa3-
PSIOB;

B) agpeca sueiiku namsaTH, B KOTOPOH HAXOAUTCS OKOHYATEIbHBIN UCTIOTHUTEIbHBINA aapec;

') nosne maMaTH ¢ yrnops104eHHON MOCIIEI0BATEIbHOCTHIO 3alMCH U BIOOPKU MHGOPMAIUH.

4. Yto sBISIETCS CTPYKTYPHBIM 3J€MEHTOM (popmata 110001 KoMaH1b1?

A) Peructp;

b) Anpec sueiiku;

B) Onepanp;

I') Kon onepauuu (KOIT).

5. OgHuM U3 crmocoO6oB 0OMeHa MaMATH K BHEIITHUM YCTPONCTBAM SIBIISICTCS

A) PexxuM mpsiMoro A0cTymna K NaMsaTu;

b) Pexxum hopmupoBanusi CHTHAIOB TIPEPHIBAHUIN B ITAMSITH;

B) Pexum nporpaMMHOro yInpasiieHUsI TaMSThIO;

I') Pexxum o6cmy>kMBaHUS TTAMSITH.

6. ....- MUKPOIIPOLIECCOPBI, B KOTOPBIX HayaJlo M KOHEL[ BBITIOJIHEHUS ONEpaLUi 3aJal0TCsl yCTPOl -
CTBOM YTIPaBJICHHUS.

A) YHuBepcaabHble MUKPOIIPOLIECCOPDI;

b) LHudposbie MUKpOTIPOIIECCOPHI;

B) AcuHXpOHHBIE MUKPOIIPOLIECCOPHI;

') CuHXpOHHBIE MHUKPOIIPOIIECCOPHI.

7. ..... - oT0 oOpabatpIBarollee M YIPABIAIOIIEE YCTPOMCTBO, BBHIOIHEHHOE C UCIIOJIb30BaHUEM
texnonorun BUC u obnanaroiiee ciocOOHOCTHIO BBIMOIHATH MO/ MPOrPaMMHBIM yIpaBlieHHeM o0pa-
00TKy nH(pOpMaLKK, BKIIOYasi BBOJ U BbIBOA MH(OpMAIMK, apudMeTHIecKrue U JOTHUECKUe ONepalnnuu u
MIPUHSTUE PEIICHUHN.

A) IIpoueccop;

b) Muxkpompoueccop;

B) Konrposep;

') MukpokoHTpoIIep.

8. Ilo kakoil MHE NepenaroTcs JUILIb BEIXOJHBIE CUTHAJIBI MUKpOIIpoLieccopa?

A) [lluna ynpaBieHus;

b) lluna naHHbIX;

B) llluna anpeca,;

I') 3necy HET HY)KHOH ILIKHBI.

9. Yro o3nauvaer bC?

A) brok cuHXpoHU3aIUY;

b) baza cunxponuzanuu;

B) Beprno u A u b;

I') 31ech HET MPaBMIIBHBIX OTBETOB.

10. YTo siBsIeTCS BaKHOM XapaKTEpUCTUKOM KOMaH IbI?

A) ®opmar;

b) Ilpomecc;

B) ®ynknnoHansHOE Ha3HAYCHHE;

I') Anpec.

11. Yto o3nagaer BYIIPIIP?

A) baza ynpasieHus mocieoBaTeIbHOCTH paboThl IPOrpaMMBbl PEECTpa;

b) brok ynpaiiennst mopsKoBOi pabOThI MPOTPaMMBI PETUCTPA;

B) briok ynpaBneHueM npepbiBaHHEM pabOTHI POLIECCopa;

I') baza ynpaBienuem npepsiBaHus pabOTHI PETUCTPA.

CornacoeaHa Ha noprane Ne 46395 17



12. .... 3TO BBIUMCIHTEIbHAS WIN YHPABIAIOLIAs CUCTEMA BBIIIOJHEHHAs HA OCHOBE OJHOTO MJIU
Heckonbkux MII conepxkamas bBUC noctossHHoM u onepatuBHOM namsitu, BUC ynpaBienuss BBOIOM U
BBIBOIOM MH(OPMAIIMH U OCHAILICHHAs HEOOXOIUMBIM NepudepuitHbIM 000pyIOBaHUEM (AUCIUICH, Meda-
Talollee YCTPOUCTBO, HAKOMMUTEIN Ha MAarHUTHBIX AUCKaX M T. I.).

A) YHusepcaibHble - OBM;

b) Munu-2BM;

B) LHudpossie — OBM;

I') Mukpo-OBM.

13. Yro o3nauaer bYBB?

A) brox ynipaBiieHUs BBITTIOJTHEHHUEM BBOIOM;

b) bnok ynpaBnenust BBoia/BbIBOIA

B) briok ynpapiiennsi BUPTyaJIbHOTO BBOJIA;

I') biok ynpaBieHus: BUPTYajJbHOTO BBIBOJA;

14. Yem xapaxrepusyercs MII?

A) PexxuMoM KOAMpPOBaHUS MaMSITH;

b) Bromom\BriBoiom;

B) TakroBoii uactoToi, Pa3psiHocThio.

I') Jloruyeckum yrpaBiIcHHEM.

15. Yro o3nauaer BYIIK?

A) brox ynpaBiieHHsI TOCEI0BaTeILHOCTH KOMaH/T;

b) bnok ynpasieHus npepplBaHus KOHTpOJUIEpa

B) briok ynpasiienust mporieccopa KOMaH/I;

I') biok ynpasieHus namsITH KOMaH[.

16. B o6mem ciydae nmoa Apxutekrypoit OBM nonumaercs ...

A) aOCTpakTHOE MpEACTaBICHUE MAIIMHBI B TEPMHUHAX OCHOBHBIX (DYHKIIMOHATHHBIX MOJIYJICH
s3b1ka DBM, CTpYKTYphI JaHHBIX;

Bb) mMukpomnpoueccopsl BKIOUarOmue B ce0s CHCTEMY KOMaH]l BO BPEMEHH, HAJMYUU JIOTIOJIHU-
TEJIbHBIX YCTPOMCTB B COCTABE MUKPOIPOIECCOpPa MPUHIIUIIBI U pexkuMbl OBM;

B) Tonbko ogHa nporpamma;

I') abcTpaktHbie onepannun IBM KoTOpble UMEIOT OMHAKOBBIA UHTEP(HEHUC M TIOIKITIOUCHBI K S/IH -
HOU MH(POPMAITMOHHONW MarucTpaH.

17. Yro o3nauaet b3I1?

A) biiok 3ammuThl IaMsTH;

b) baza 3amuThl npepriBaHus;

B) Busiok 3amuTsl poiieccopa;

I') baza 3amuTh! porieccopa.

18. B Mukporporeccopax UCHOIb3YIOT JiBa METO/Ia BEIPAOOTKH COBOKYITHOCTH (DYHKITMOHAIBHBIX
YIPABJISIIOIIUX CUTHAJIOB!

A) OTHOKpHUCTAJIbHBIA 1 MHOTOKPUCTAJIBHBIM;

b) dyHKIIMOHATBHBIN U TAKTOBBIN;

B) mporpaMMHBIif 1 MUKpPOTIpOTpaMMHBIH;

I') yauBepcaabHBIN B TUPPOBOH.

19. 3a cuéT "yero MoXHO pacIIUPUTh ONEPALMOHHBIE BO3MOXXHOCTH MUKpOIIpoLeccopa ?

A) 3a cuet yBenuuenus uucna [13Y;

b) 3a cuer yBenuueHus uyncna namMsATU JaHHBIX;

B) 3a cuer yBenuueHus yuciia peTUCTPOB;

I') 3a cueTr yBenuM4eHHUs YKMClla CUTHAJIOB.

20. Yo sBISETCS BOKHEHUIITUM CTPYKTYPHBIM dIeMeHTOM (hopmara 1000l KOMaHIbI?

A) KOII;

b) Onepanp;

B) anpec siueiiku;

I') Peructp.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
1. MuxkpormpoueccopHas texHuka. Onpenenenue. 2. MukponpoueccopHas cuctema. Onpenene-
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Hue. 3. Mukpomnporeccoproe ycrpoiictBo. Onpenenenue. 4. Mukponpoueccop. Onpeznenenue. 5. Mu-
KkpokoHTposuiep. Onpenenenue. 6. O6mactu ucnonb3oBanus MK (puBecTH CpaBHUTEIBHYIO TaOIUILY
«XapakTepucTuKa 3a1a4/pa3psIHOCTb-IIPOU3BOAUTEIBHOCTEY). 7. OCHOBHbIE HANPABJICHUS PA3BUTUS MU-
KpOIIPOILIECCOPOB U MUKPOKOHTpOJUIEpoB. 8. Apxutekrypa. Onpenenenue. 9. Ctpykrypa. OnpeneneHue.
10. Apxurextypa: CISC. Onpenenenue. 11. Apxurektypa:RISC. Omnpenenenue. 12. Apxutekrypa:
VLIW. Onpenenenue. 13. Apxurektypa ®on-Heiimana. Onpenenenue. JlocTonHCTBa U HENOCTATKU. 14.
I"apBapackas apxurekrypa. Onpenenenue. JloctonHcTBa U HepocTatku. 15. KoHBeliepHblii IpUHIUI BbI -
noyiHeHust koMaH. 16. [Ipuunnel cHwkenus 3gdekTuBHOCTH KoHBeWepa. 17. CrocoOsl mpeacKa3aHus
BeTBicHMA. 18. Knaccudukaus coBpeMeHHBIX MUKPOITPOIIECCOPOB 0 (PYHKIIMOHATLHOMY TIpHU3HAKY. 19.
Muxkporpoueccopsl obmiero Ha3HaueHus. Haznauenue, ucxoas u3 kiaccuukauuy no QyHKIUOHAIBHO-
My npusHaky. 20. MukpokoHTposuiepsl. HazHauenue, ucxons u3 kiaccudukanuu no QyHKIHOHAILHOMY
npu-3HaKy. 21. Haznauenue u o6macte npumenenus 8-paspsaabix MK. 22. HasHauenue u o6yiacts mpu-
meHeHus: 16-paspsnuaeix MK. 23. Hasnauenue u o6macte npumeHenus 32-paspsansix MK. 24. Hudpo-
BBIE TpoIleCCOpbl curHaioB. OmpeneneHne, Ha3HaueHWE W 00JAcCTh MpUMEHEHUs. 25. MaructpaibHo-
MOJyJbHYIO cTpyKTypa. Onpenenenue. 26. Tunosas cTpyKTypa MHUKpOIIpOLIECCOpHOH cucTteMsl. Ilpuse-
CTH PUCYHOK. 27. OCHOBHBIE P&KUMBI PaOOTHI MUKpOIIpOIIeCCOpHOM cucTemsl. 28. [IpepriBanue. Onpene-
nenue. 29. Uckmouenue. Onpenenenue. 30. Knaccuduxanus npepbiBanuii 1 uckimoueHuit. [Ipusectu pu-
cyHOK. 31.0OcHOBHBIE MapaMeTpbl 1 OCOOCHHOCTH NMPUMEHEHHS IBYHAIPABJICHHBIX MTOPTOB, HACTpauBae-
MBIX Ha BBOJ| WJIM BBIBOJ INPOTpaMMHUPOBAaHHEM OMTa B perucTpe HampapieHHs nepenayu. 32.0OCHOBHbIE
napaMeTpsl ¥ 0COOEHHOCTH MPUMEHEHHs ABYHANPaBICHHBIX OPTOB, HE TPEOYIO-UINX MpeaBapUTEIbHON
uHunranu3anud. 33.OcHOBHBIE MapaMeTpbl U OCOOCHHOCTH MPUMEHEHHs KBa3WABYHAIIPABICHHBIX MOP-
TOB. 34.0OCHOBHbBIE MTapaMeTPbl U 0COOEHHOCTH MPUMEHEHHUS BYHANIPABIEHHBIX TIOPTOB C MPOrpaMM-HbIM
HOJIKJIIOYEHUEM «IOATATHBAIONINX» Pe3ucTopoB. 35. IlpuHium paboThl 1 OCHOBHBIE CBOMCTBA «KJIACCH-
yeckoro» tamepa. 36. IIpuHnmm paboThl U OCHOBHBIE CBOMCTBA YCTpOMCTBa BxomHoro 3axsara(Input
Capture) u Boeixoguoro cpasHenusi(Output Compare). 37. [Ipuniun paGoTel 1 OCHOBHBIE CBOICTBA MPO-
neccopa coosituid. 38. Ocobennoctn peanm3aruu [LIUM(PWM)-monynsiiinu B pa3HbIX MOJICUCTEMAX pe-
anbHOro BpeMeHu. 39. [Ipunuun paboTsl u ocHOBHBIE mapaMmeTpsl Moaynst ALIIT na ocnoBe ALIIT nmocne-
JoBarenbHO-T0 mpubmmkenus. 40. Anroput™ 1 QyHKIIMOHAIbHAs CXeMa MPOCTOr0 M HEAOPOroro BapHaH-
ta ALII , ucronb-3yro1Iero BHEIMIHUN WIIM BCTPOCHHBIM aHAJIOroBbIN Kommaparop. 41.1utepdeiick no-
CJICIOBATEIHHOTO BBOJA\BBIBOJA , MCIIOJIB3yeMbIC ISl CBS3M BcTpamBaeMod MII-cucteMbl ¢ cuctemoit
yIpaBJIeHUs] BEPXHEr0 YPOBHS:Ha3BaHME M OCHOBHBIC XapakTepuCTU-Ku. 42. MHTepdeiichl mocienoBa-
TEJIBHOTO BBOJIA\BBIBOJIA , MCIIOJIB3YEMbIE JJISl CBS3U C BHEIIHUMH 110 oTHoweHno kK MK nepudepuitnpiMu
MHTETPaJIbHBIMH CXeMaMH, JaTYNKaMU (PU3NYECKUX BEIH-YHH C TOCIEI0BATEIbHBIM BBIXOAOM: Ha3BaHHE
Y OCHOBHBIC XapakTepucTuku. 43. MHTepdeiich mociienoBaTeIbHOrO BBOIA\BBIBOIA , HCTIOIB3YEMbIC IS
cBsA3U BcTpauBaeMod MII-cuCTEMBI ¢ JTOKaJIBHON CETHIO B MYJIBTUMHUKPOIIPOLIECCOPHON CUCTEME: Ha3Ba-
HUE U OCHOB-HBIE XapakTepuCTHKU. 44.IIpoekTHpoBaHNEe MUKPOMPOIIECCOPHOM CUCTEMBI: 00IIee Omuca-
Hue npouecca(npunuunel). 45.Ilondarue cuctemHoro npoekrupoBanus. 46.IloHsATHE CTPYKTYpHO-aJIro-
puTMHUYECKOro npoektupoBanus. 47. [lonstue GyHKIIMOHAIBHO-TOTHYECKOT0 IpoekTrpoBanus. 48. Ilo-
HATUE KOHCTPYKTOPCKO-TEXHOJOTMYECKOr0 MPOEKTHpoBaHus. 49.XapakTeprucTuka BapuaHTa peaju3alnun
MII-cucTteMbl Ha CTaHIAPTHBIX MHKPOCXe-MaX(CTPYKTypa CTOMMOCTH,CI0KHOCTh,CpokH). 50. Xapakre-
pucTuka BapuaHTa peanuszauun  Mll-cucteMbl Ha  moly3aka3HbBIX —~ MHKPOCXe-Max(CTpyKTypa
CTOMMOCTH,CIIOKHOCTB,CpoKH). 5S1. Xapakrepuctuka BapuanTta peanuzanuu MII-cuctembl Ha 3aKa3HBIX
MHUKpOCXe-Max(CTPYKTypa CTOMMOCTH,CII0KHOCTh,CPOKH). 52.OCHOBHBIE 3Talbl NPOEKTUPOBAHMS HETHU-
noBoil nudposoit yactu MII-cuctemsbl. 53.OCHOBHBIE ATaIbl MMPOCKTUPOBAHMS TUIIOBOH MHKPOIIPOIIEC-
copHoit yactu MII-cuctembl. 54.0OcHOBHBIE 3Tanbl MPOESKTUPOBAHUS AHAJIOTOBOW M aHAIOTO-LU(BPOBOH
yactu MII-cucremsl. 55.Peanuzanus LIAII va ocxose LM —monynsiuu.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

OcHOBHBIE BapHaHThl apXUTEKTYpbl U CTPYKTYphl. Kitaccudukanus cOBpeMEHHBIX MUKPOIPOLIEC-
COpOB MO (QYHKIIMOHATBHOMY IIPU3HAKY

OO1me cBeeHUs O CTPYKTYPE MUKPOIPOLIECCOPHBIX cucTeM. [IpuHIMN peanu3annu BeITOTHEHUS
nporpaMMsbl. Bei3oB noanporpammel. O6cCiykuBaHKe pepbIBaHUN U UCKIoueHui. [Ipsamoit nocTtyn k na-
MSTH.

IIpoueccopHoe s1p0 MHUKpPOKOHTposuiepa. Moaynu pe3nIeHTHON IaMATH MUKPOKOHTPOJLIEpA.
I13Y macounoro tuna. OgHokpatHo nporpammupyemsie [13VY. 113V, nporpammupyemsle 10JIb30BaTENEM C
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ynbTpaduoneToBeiM ctupanueM. [13V, mporpamMmmupyeMblie OIb30BaTENEM C AIEKTPUICCKUM CTUPAHHUEM.
[13Y ¢ anextpuueckum ctupanueM tuna FLASH. Cratnueckoe O3Y.

[TopTel BBOAA-BBIBOJA, 00IIMe cBeneHUs. OMHOHAIPABICHHBIC IUCKPETHBIE MOPTHI BBOAA. Jlwc-
KPETHBIE MOPTHI BHIBOJIA C IBYXTAKTHOM BBIXOJHOM CXeMOM. [[MCKpEeTHBIE MOPTHI BHIBOAA C OJTHOTAKTHOM
BBIXO/IHOM CXEMOU U BHYTPEHHEUN Harpy3koiu. IIopTel BEIBONA C OTKPBITHIM BBIXOIOM. JIByHAIIpaBICHHBIC
MOPTHI ¥ TIOPTHI C aJTbTEPHATUBHON (YHKITHEH.

Taiimepbl- cueTyuku. AMapaTHbIe CPEACTBA BXOAHOIO 3aXBaTa U BBIXOAHOTO cpaBHeHus. [Ipouec-
copbl coObITHi. PaboTa mporeccopa cOOBITHH B peKHMME IMHUPOTHO-UMITYIBCHON MOIYJSIMA. Momyib
aHanoro-1rdpoBoro npeodpazopareinss. Moayns H(PPO-aHAIOTOBOTO MTPeodpa3oBaHusl.

Monynb yHUBEPCAIBHOTO CUHXPOHHO-aCUHXPOHHOTO npueMo-niepenaturika USART. Monyne no-
cnenosarenbHol mKHbI [2C. Moayns SPI. Monyns CAN. [lluna USB.

Ob61ee onucanue mpouecca nmpoekrupoanud. Kiaccudukanus METOAMK MPOSKTUPOBAHUS DIIEK-
TPOHHBIX cxeM. O01acTi MPUMEHEHUS CIIEIUAIM3UPOBAHHBIX HHTETPATBHBIX cXeM. THITOBbIE KOHPUTYpa-
LMY MUKPOIIPOLIECCOPHOM cucTeMbl. OCHOBHBIE 3TaIlbl IPOLEAYPhI IPOEKTHPOBaHusA. CpeacTBa MPOECKTH -
pOBaHUS U METOJIbl ABTOHOMHOM OTJIAJKHU aIMapaTHbIX CPEICTB MUKPOIPOLIECCOPHOIN CUCTEMBI.

0O0630p cpeAcTB pa3pabOTKH M OTIAIKUA MPOrpaMMHOTO obectieueHust. OTIaIYUKi U CUMYJISITOPHI.
[IporoTunusie muatel. OTIa10YHBIE MOHUTOPBI. MEe30HMHHAs! TEXHOJIOTUsA. CXEMHBIE AMYISTOPBL. DMYJIs -
topsl [13Y. UHTErprpoBaHHbIE Cpebl pa3padOTKH.

ITporpammatopsl. Jlornueckue ananuzartopsl. BCcTpoeHHBIE B MUKPOIIPOLIECCOPHI CPECTBA OTIA-
KH.

14.1.4. Tembl KOHTPOJILHBIX padoT

Bonpocsl k koHTpospHOI padoTte Ne 1

1. MuxkporpoueccopHas TexHuka. OnpenesneHue.

2. MuxponpoueccopHas cucrema. OnpeneiacHue.

3. MuxkpormpoieccopHoe yctpoictBo. OnpenencHue.

4. Mukponpoueccop. OnpenencHue.

5. MukpokoaTposuiep. OnpenencHue.

6. O6nactu ucnonb3oBanust MK (mpuBecT CpaBHUTENBHYIO TaOIMILly «XapaKTepUCTHKA

3a/1a4/pa3psaAHOCTh-IIPOU3BOAUTEIBHOCTDY ).

7. OCHOBHBbIE HANpaBJIEHUs Pa3BUTUS MUKPOIIPOLIECCOPOB U MUKPOKOHTPOJLIIEPOB.

8. Apxurektypa. OnpenencHue.

9. Crpyktypa. Onpenenenue.

10. Apxurexrtypa: CISC. Onpenenenue.

11. Apxurexrypa:RISC. Onpenenenue.

12. Apxurextypa: VLIW. Onpenenenue.

13. Apxurexrypa @on-Helimana. Onpenenenue. JlocTOMHCTBA U HEOCTATKH.

14. T'apBapackas apxutektypa. Onpeznenenue. JlocToMHCTBa U HEAOCTATKH.

15. KonBeliepHblil NPUHIUI BBIIIOJIHEHUS KOMaH/.

16. Ilpuunnbl cHUKEHUS 2P PEKTUBHOCTH KOHBEHepa.

17. CriocoOsl mipe/icKa3aHus BETBICHUIA.

18. Kinaccuduxanusi COBpeMEHHBIX MUKPOIPOILIECCOPOB M0 (PYHKIIMOHAIBHOMY MTPU3HAKY.

19. Muxkponporeccopsl odmiero HazHaueHus. Ha3nauenue, ucxoas u3 kiaccuukanuu mno QyHk-
UOHAJILHOMY MPU3HAKY.

20. MuxkpokoHTposuiepsl. Haznauenue, ucxons u3 Kiaccupukauu no (QpyHKIHMOHAIBHOMY HpHU-
3HAKY.

21. Haznauenue u obnactb npuMeHeHus 8-paspsaaHsix MK.

22. Ha3znauenue u o6aactb npumeHenus 16-paspsaabix MK.

23. Haznauenwue u obnacts npumeHenus 32-pa3psaasix MK.

24. lludposeie mporieccopsl curHanos. OnpeneneHne, Ha3HaYeHUEe U 00J1aCTh TPUMEHEHUS.

25. MarucTtpanpHO-MOAYJIbHYIO CTpYKTypa. OnpeneneHue.

26. TunoBasi CTpyKTypa MUKPOIIPOLIECCOPHOI cUCTEMBI. [IpuBecTH pUCYHOK.

27. OCHOBHBIE PEKUMBI PAOOTHl MUKPOIPOLIECCOPHON CUCTEMBI.

28. IlpepsiBanue. OnpeneneHue.

29. Uckirouenue. OnpeneneHue.
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30. Knaccugukarus npepsiBaHuil 1 ucKiIoueHuid. [IpuBecT pucyHOK.

Bormpocsr k koHTposibHOH paboTe Ne 2

1.0OcHOBHBIE TTapaMeTpbl U OCOOCHHOCTH MPHUMEHEHHs IBYHAIPaBJICHHBIX MOPTOB, HACTpauBac-
MBIX Ha BBOJ] WJIM BBIBOJ] IPOTPAMMUPOBAHUEM OMTa B pErHCTPE HANPABICHUS NEpPEIayu.

2.0OCHOBHBIE MapaMeTpPbl U OCOOCHHOCTH NMPHMEHEHHs JIByHAIPaBJICHHBIX MOPTOB, HE TpeOyro-
LIUX MPEABAPUTEIILHON MHULIAAIU3ALNH.

3.0cHOBHBIE TapaMeTpbl U OCOOCHHOCTH MPUMEHEHHSI KBa3HIByHAIIPABICHHBIX IOPTOB.

4.0OcHOBHBIE MapaMeTpbl U OCOOCHHOCTH NMPUMEHEHHS JIBYHAIIPABJIEHHBIX MOPTOB C MPOTPaMM-
HBIM MOJIKJIIOYEHUEM «TIOATATUBAIOIINX» PE3UCTOPOB.

5. I[Ipuntumn paboTel 1 OCHOBHBIE CBOMCTBA «KJIACCHYECKOTO» TaiMepa.

6. IIpuHimn paboTel U OCHOBHBIE CBOICTBa ycTpoiicTBa BxonHoro 3axBata(Input Capture) u BbI-
xoaHoro cpaBHeHusi(Output Compare).

7. IlpuHnun paGoThl M1 OCHOBHBIE CBOMCTBA MPOLIeccopa COOBITHH.

8. Ocobennoctu peanuzanuu [HIUM(PWM)-monynsiiiuu B pa3HbIX MOACHCTEMAX pPeaibHOTO Bpe-
MEHHU.

9. [Ipunnun padoTel U ocHOBHBIE mapaMmeTphl Moayist ALIIT va ocroBe ALl mociemoBaTenbHO-TO
IPUOTKEHHS.

10.Anroput™ U (QyHKIIMOHAJIBHAS cXeMa MpocToro U Hegopororo Bapuanta AlIIl , ucnons-3yro-
LIEr0 BHEUIHUI WJIA BCTPOCHHBIN aHAJIOTOBBIA KOMITApATOP.

11.Peanuzanus LIAIl na ocnoe ILHIMM —Moaymnsiuun.

Bormpocs! k koHTpoipHOU padote Ne 3 mo MITYuC

1.NuaTepdeiicel mocnenoBaTeIbHOTO BBOAA\BBIBOJA , HCIIONB3YEMbIC IIJISi CBSI3M BCTPaWBacMOM
MII-cucTeMbl ¢ CUCTEMOM yNPABIEHHSI BEPXHETO YPOBHA:HA3BaHUE U OCHOBHBIE XapaKTEPUCTHU-KH.

2. UnTtepdeiicsl mocneaoBarelbHOro BBOAA\BbIBO/IA , UCIIOJIb3YyEMbIE AJISi CBS3M C BHEIIHUMU I10
otHomeHuto kK MK nepudepuitHbIMu HHTETpaTbHBIMU CXEMaMH, TaTYUKaMH (PU3UUECKUX BETU-YUH C 110-
CJIE1I0BATENIbHBIM BBIXOJOM: Ha3BaHUE U OCHOBHBIE XapAKTEPUCTHUKHU.

3. Uutepdeiicel mociaenoBaTeqbHOrO BBOJA\BBIBO/IA , MCIOJIb3YEMbIE JUIsl CBSI3U BCTpPaWBaeMOM
MII-cucteMsl ¢ JIOKaJIbHON CEThIO B MYJIBTUMHUKPOIPOIIECCOPHOM CHUCTEME: Ha3BaHUE U OCHOB-HBIE Xa-
PaKTEPUCTUKH.

4 .IIpoeKkTrupoBaHUE MUKPOIIPOIICCCOPHON CUCTEMBI: O0ITee OMMCaHNe MpoIiecca(TPUHITUTIBI).

S.IloHsATHE CHCTEMHOIO IIPOCKTUPOBAHHUS.

6.IloHsATHE CTPYKTYPHO-AJIITOPUTMUYECKOTO MPOEKTUPOBAHUSI.

7. llonsTre (HyHKIMOHATBHO-IOTHYECKOTO POSKTUPOBAHHUS.

8. [ToHsITHE KOHCTPYKTOPCKO-TEXHOJIOTMYECKOTO MTPOEKTUPOBAHMS.

9.XapakTtepuctuka BapuaHta peanuzauuu MII-cuctembl Ha cTaHIApTHBIX MUKpOCXe-Max(CTpyK-
Typa CTOUMOCTH,CI0KHOCTb,CPOKH).

10. Xapakrepuctuka BapuaHTa peanusanuun MII-cucteMbl Ha TOIy3aKa3HbIX MHMKpPOCXE-
Max(CTpyKTypa CTOMMOCTH,CIIOKHOCTb,CPOKH).

11. Xapakrepuctuka BapuaHTa peanuzanuu MII-cucteMbl Ha 3aKka3HbIX MUKPOCXe-MaxX(CTPYKTypa
CTOMMOCTH,CIIO)KHOCTb,CPOKH).

12.0OcHOBHBIE 3Tarbl IPOSKTUPOBAHUS HETUIIOBOH 1M (PpoBoit yactu MII-cuctemsl.

13.0OcHOBHBIE ATallbl TPOEKTUPOBAHUS TUIIOBOW MUKpoIporieccopHoi yactu MII-cucteMsl.

14.0OcHOBHBIE 3Talbl IPOSKTUPOBAHUS aHAJIOTOBOM 1 aHanoro-1udpoBoii yactu MII-cucteMsi.

14.1.5. Tembl HHANBHUAYAJTBbHBIX 321aHUI

CornpsixeHue MUKPOKOHTPOJIIEPA C CEMUCETMEHTHBIMU CBETOIUOAHBIMU WHIUKATOPAMH.

ConpspkeHue MEKPOKOHTpoJuIepa ¢ andaBUTHO-UU(POBBIM KHUIKOKPUCTAITUIMYECKUM TUC-TIICEM.

BapuaHT nporpamMmMHO# peai3aniuyu MaTpUIHON KJIaBUATYphl 4x4 KITaBUIIIH.

BapuanTt conpsbkeHHs MUKPOKOHTPOJLJIEPA C MEPCOHAIBHBIM KOMITBIOTEPOM I10 MOCIEA0BA-TENb-
HOMY TIOPTY.

BapuanT conpsbkeHuss MUKpOKOHTpoIuiepa ¢ Mukpocxemoit Flash-mamsaru mo mpotokony 12C.

14.1.6. Bonipochl 111 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHUHApaM

[Tpumepsr npumeHeHus: MK B MPOMBITIUICHHOCTH U OBITY, BbIJjaya BapUAHTOB WHIMBUAYaIbHBIX
3aJaHH.

N3ydenue crangaptaoro uatepdeiicaoro npotokona UART.
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N3yyenue crangapTHoro uutepdeiicHoro nporokonaa RS-485.
N3ydenue crangaptHeiXx nuHTEpdeicHbIX mpoTokonos [12C, SPI.
3HaKOreHEPUPYIOLIUE AUCTUICH.

14.1.7. Tembl 1a00paTOpHBIX padoT
[TporpammHast Moaesb U cucTeMa KoMaH/ JaboparopHoro crenaa SDK 1.1
HccnenoBanue paboThl 3HAKOI€HEPUPYIOILETO KUAKOKpUCTaInueckoro nuaukaropa (QKKHN)
Hccnenoanue pesxxuMoB paboTel nocienonareiabHoro nopta (UART)
HccnenoBanue METOJIOB aHAJIOTO-1IM(PPOBOTo NpeodpazoBaHus
Kommuiekcnas otmagxka MIIC.

14.1.8. Tembl KypCOBBIX IPOEKTOB / KyPCOBBIX PadoT

CrpoekTupoBaTh YCTPONUCTBO KOppPEKIMH yriia onepexkenus 3axuranus [IBC B 3aBucuMocTH OT
YacTOTHI BpallleHHs KoJieH4aToro Baya. JlaTunk 000poToB BhIaeT 256 uMItyibcoB 3a 1 000poT KoneHya-
toro Bana. [laruuk Bepxueit MéptBoii Touku (BMT) Bbinaet 1 ummysbc 3a 1 060porT.

CrnpoekTupoBaTh YCTPOMCTBO YIpaBICHUS JEHTONPOTsHKHOrO Mexanm3ma (JIIIM) kacceTHoro
MarHuTo(oHa. YCTPOUCTBO JOKHO 00ECIIeUnBaTh: a) BKIIOYEHUE PEKUMA: CTOM, BOCIIPOU3BEICHHE, 3a-
MIMCh, TIEPEMOTKA BJICBO (BIIPABO), YCKOPEHHAs MEPEMOTKA BIIEBO (BMPaBo); 0) MHIMKAIMIO PEKUMA; B)
YCKOpEHHAsl IEPEMOTKA BKJIIOYAETCS [TPU HAKATUU COOTBETCTBYIOLIMX KHOIOK A0JbIIE 2 CEKYH

CrpoexkTupoBaTh YCTPOWCTBO yIpaBieHHs AOMO(POHOM i MOAbE3da JoMa Ha 15 kBapTup.
YeTpoicTBO 10JKHO 00ecrieunBaTh TOHAJIBHBIN BbI30B U MOJKIIOYEHNE TPOMKOIOBOPSILEHN CBA3U B KBap-
TUpE, HOMEp KOTOpOW HaOpaH Ha KHOMOYHOW KilaBUaType. TOHAJIbHBIN BBI30OB JIOJKEH JIEHCTBOBATH B
TeyeHue 1 MHH. MOCJe Yero Ha 5 MUH. JACHCTBYET 3ampeT Ha BbI30B. Uepe3 5 MUHYT MOCIE MOCIEIHETO
Ha)kKaTusl JTI000N KJIaBUIIM, YCTPOMCTBO MEPEXOIUT B IEKYPHBIA PEKUM. YCTPOWCTBO JOJDKHO COENIH-
HATHCS C KBAPTUPHBIMU MYJAbTAMU MO JBYXIIPOBOIHOMN JIMHUH.

Pa3paboTtaTh 37E€KTPOHHBIN TaiiMep ¢ MHAMKAIMEH B pekuMe OOpaTHOTrO cueTa YCTaHOBIECHHOTO
BpPEMEHH B Yacax, MUHYTax M CeKyHAax. B TedeHue 3a1aHHOr0 BPEMEHHOTO OTPe3Ka JI0JHKEH OBITh BKIIIO -
YeH HCIIOJIHUTENIbHBIN 3JIeMEeHT (HarpeBaresb).

CripoeKTHpoBaTh U3MEPUTEND YACTOThI CETU C TOUHOCTBIO JI0 I€CATHIX J10JIEH repua Ipu BpeMEHU
u3MepeHus He GoJiee o/IHOM ceKyH bl MHpopmalus qomkHa 1y0IMpoBaThCs Ha BBIHOCHOM TabJo, CBSI3b
C KOTOPBIM OCYHIECTBIIETCS C IOMOILBIO TPEXITPOBOAHOM JINHUU CBSI3H.

CripoekTHpoBaTh MHOTOKaHAJIBHYIO CUCTEMY PETyJIMPOBaHUs TEMIIEPATyphl B Teruile. Bxitouaer
BOCEMb JAaTYMKOB TEMIIEpaTyphl U HarpeBareseil. 3Ha4YeHHne CTaOMIM3UPYEMOM TeMIlepaTypsl 3a/1aeTcsl B
nuanazone ot 10 no 40 rpagycoB. MHaMKaMs BBIXOAHBIX CUTHAJIOB HAa BKJIFOYEHUE HArpeBaTesieu - ¢ mo-
MOIIBIO JTMHEHKH cBeToanon0B. Ha mudpoBoe Tabiao BbIBECTH TeMIieparypy oObEeKTa, HOMEp KOTOPOTO
HaOpaH Ha MPOrpaMMHOM MepeKIIoYaTeie.

Pa3zpabotarh ycTpOHCTBO OXpaHHOHM CHUTHaNMM3aluMU. YWCIO OXpaHsSEeMBbIX OOBEKTOB - 10 64.
YCeTpoiicTBO TOMKHO COXPAaHITh CBOIO PabOTOCIIOCOOHOCTh IPU BBIKIIIOUEHHH CeTH. [Ipu HakaTuu KHOII-
k1 “3anpoc” Ha nudPOBbIE UHINKATOPHI OCIEI0BATENHFHO BHIBOJIATCS HOMEPA OOBEKTOB, 00CITYKEHHBIX
no curHany “TpeBora”.

CripoekTHpoBaTh YCTPONCTBO KOHTPOJII MHTEHCUBHOCTH JBMKEHHUS depe3 MocT. [lo 3ampocy
BHEIIHET0 YCTPONCTBA BBIBOAUT HA IU(POBBIE MHAUKATOPHI Yac MUK U KOJUYECTBO aBTOMOOWJIEH, mpo-
LIEIINX Yepe3 MOCT B 3TOT Yac.

CrpoekTupoBarh 3JIeKTpOHHbIE Bechl. DUKCUPYIOT CHavaja Bec Taphl (0aHKH MOJ CMETaHy WU
pPacTUTEIBLHOE MAcJIO), a 3aTEM YHUCTBII BEC NMPOAYKTAa U €r0 CTOMMOCTh B 3aBUCMMOCTH OT BBEJEHHOH C
KJIaBUATYPbI 1ICHBI.

CripoekTHpoBaTh U3MEPUTEND YACTOThI BpALIEHUs! poTopa aAuratens. uamnason nsmepenus (100-
10000 06/mMun). UMy abCHBIM qaT4MK BhIpadaThiBaeT 96 UMIYIIbCOB 3a KKl 000poT. Bpems uzmepe-
HUS - He Oosiee Tpex 000pOTOB POTOpA.

CrpoekTupoBaTh YCTPONCTBO YIPABJICHUS YETHIPEXIBETHOM THPJSAHAON. 3agaTb HE MeEHee
YeThIpeX PEeKUMOB Mepranusi. KonmudyecTBo jamm BbIOpaTh MPOHM3BOJBHO, PACCUMTATh CONPOTHBIICHUE
[[BETOBOM Ka)KIOW BETBHU. BpIOpaTh KOMMYTAI[MOHHBIN CHUIIOBOM 3JIEMEHT, YIIPaBJICHNUE CUJIOBBIMU KITIOYa-
MU ocyIecTBIATh pu oMo MIIC.

14.1.9. MeTonnyeckue peKoMeH AU
PykoBonCTBO BKITIOYaeT pabodyylo MporpamMMy JUCLUILIHHBL, TIPUMEPHBIE BapHaHTHl MHAMBUIY -
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AIBHBIX, TBOPUYECKUX 3a/IaHUN U KOHTPOJIBHBIX PabOT.

Marepuan (paboTa B mporpaMmMax, mporpaMMHpPOBaHNE, HATMCAaHUE TIPOTPAMMHOTO KO/ia) 00BsIC-
HSIETCSl Ha DIIEKTPOHHOM JOCKE C TIOSCHEHUSMU, B TO BpeMsl KaK 0Oydaromuecs: MOBTOPSIOT NEHCTBUS HA
CBOUX MEPCOHATBHBIX KOMITBIOTEPAX.

Ha naGoparopHbsix paboTax rpymmna CTyISHTOB JAEIUTCSA Ha NOArpynmsl o 3-4 yenoseka. Jlabopa-
TopHast paboTa Ne3 HampaBieHa HAa TECHOE B3aUMOICHCTBUE TOATPYII MEXIY OO0 : HEOOXOMMMO HaIlH -
caTh JIByM MOATPYIIIaM MPOTPAMMHBIN KO IS IBYX JTaOOPaTOPHBIX MaKETOB, IpuyeM 10t moArpymme Ha
niepeavy TaHHbBIX, @ 201 Ha MTPUEM ¥ BBIBOJ] HA HHIUKATOP.

BrniocniencTBum MakeThl COEAMHSIOTCS MEXIY COOOH, M MPOUCXOIUT oOMeH uHpopmarueit. Cko-
pocTh mepenaun, GpopMaT Tmepenadd W JaHHbIC BBIOUPAIOTCS CTYICHTaMU M COTJIACYIOTCSI C IPErojaBa-
TEJEeM ISl UCKITFOUCHHSI IEPECEUCHUS C IPYTUMU TOATPYIIIIaMH.

KypcoBo#i mpoeKT sIBIIIETCS 3aBEepIICHUEM Kypca W TpEAroyiaraeT MpoeKTHpOBaHUE MU(POBOTO
YCTPOMCTBA, CONEPIKAIIETO OMHOKPUCTAIBHBIM MUKPOKOHTpOIUIEp. i yCIEemHOTO BBITOTHEHUS KypCO-
BOTO TMPOEKTa CTYAEHTHI JTOJDKHBI NMPUMEHUTh HA MPAKTUKE BCE 3HAHUS, MOJYYCHHBIC NMPH W3YyYCHHH
caMOM TUCIUTUINHEL.

Jns u3ydyenus: nporecca omaaku MIIC pexoMeHIyeTcsi MCMOIb30BaTh CIEAYIOIIEe CBOOOTHO
pacripoctpansiemoe (freeware) mporpaMmMHoe obecrieueHue:

1. Monemuposuuk/omiagauk AVSIMS1 — cBob6oaHOo pacnpoctpansemoe 10 npenHasHadueHo st
MoenupoBanus padbotsl OOBM (umeetcs B Hanmuann). - http://www.ie.tusur.ru/docs/soft/ AVSIMS 1.rar

2. AVR Studio — cBo6ogHO pacmpoctpansemoe 110 mis oTagku mporpaMMHOTO 00€CTICUeHUs
AVR-MUKPOKOHTPOJIIIEPOB (umeercs B HaJIMYUN). -
http://www.atmel.com/dyn/resources/prod documents/AvrStudio4Setup.exe

3. Win AVR — cBobomHo pacmnpoctpansemoe 1O mis Hanwcanusi MPOrpaMMHOTO OOECTICUCHHS
MHUKPOKOHTPOJIEPOB ceMeicTBa AVR (umeeTcst B HaJTUYHH). -
http://sourceforge.net/projects/winavr/files/latest/download?source=files

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIHI0B
I[JISI JijuI ¢ OrpaHM4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OLUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
310pPOBbA U MHBAJIUJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMBI KOHTPOIISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

C napyueHusMu
ciryxa

[TpeumyIeCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METOAAMHU
anmapara 3a4eTy
C orpannuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [Ipenmy1iecTBEHHO NPOBEPKa
00IIEeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B
Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMH 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:
- B IleyaTtHoi (opme;
- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- METOJIOM YTECHUS aCCUCTCHTOM 3a/IaHuUs BCIYX;

- MPEIOCTABJICHUE 3aJIaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M MHBAJIHIAM YBEJIHMUYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIC BONPOCHL. )i TaKMX 00YYarOIIUXCS MPEIyCMaTPUBACTCS TOCTYII -
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl 1 MHBAJIMJIOB 10 JUCUHUIUIMHE MPEIyCMaTPUBACT MpeIoCTaBiIeHue HHpopMaluy B popMax, aaarTH -
POBAaHHLIX K OIrpaHUYCHUAM HUX 300POBbA U BOCIIPUATHA I/IH(l)OpMaHI/II/II

JlJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B ()OpME IJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEIMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUsSIMH CJIyXa:

- B ()OpMe ITEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJ1s1 TN ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJLHOT0 anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTrpaHUYCHHBIMUA BO3MOKHOCTAMMU 30J0POBbA U UHBAJIM0B IIPOILC-
Jlypa OIICHUBAHUSI PE3yJIbTaTOB 00yUYCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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