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 S ITPOI'PAMMA TMCHUITJIMHBI
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: 3

Y4eOus1ii man Habopa 2016 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 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 130 130 4acoB
7 Bcero (6e3 3x3ameHa) 216 216 9acoB
8 OO0m1as Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

HuddepennmpoBanHblii 3a4eT: 3 cemecTp
KypcoBoii mpoekT / kypcoBast paboTa: 3 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).

[TpenmecTByOUMMH JUCHUILIMHAMY, (POPMUPYIOIIMMHU HavyalbHbIe 3HaHUS, sBisA0Tcs: Ludpo-
Basi U MUKpPOIIPOLIECCOPHAsl TEXHUKA.

[TocnenyromumMu TUCHUIUIMHAMY SABJISIOTCSA: 3allUTa BBIMYCKHON KBaJM(UKALIMOHHOW paboThI,
BKJIIOYAsl IOJrOTOBKY K IIPOLEAYPE 3aLIUThl U MPOLEAYPY 3alUThl, MUKPOCXEMOTEXHHUKA, JIEKTPOHHbIE
IIPOMBIIIUICHHBIE YCTPONCTBA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIU:

— OIIK-7 cnocoGHOCTBIO YYUTHIBaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTHUS AJIEKTPOHUKH, U3ME-
PUTEIBHON M BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHI B CBOEH NpodecCHOHaNTbHOM
JeSITEIIbHOCTH;

— TIK-4 cnocoOHOCTBIO MPOBOIUTH MPEABAPUTEIBHOE TEXHUKO-I)KOHOMHYECKOE OOOCHOBaHHE
MIPOEKTOB;

— TIK-6 crocoOGHOCThIO pa3pabaThiBaTh MPOEKTHYIO M TEXHUYECKYIO JOKyMEHTAlHI0, 0hopM-
JSITh 3aKOHYEHHBIE MTPOEKTHO-KOHCTPYKTOPCKUE pabOThI;

B pesynbrate nzyueHust JUCHUIUIMHBI 00yJaroIUICs TODKEH:

—  3HATh APXUTEKTYPY U OCHOBHBIE KOH(PUTYpaLUu MUKPOIPOLIECCOPHBIX CUCTEM, OCOOCHHOCTH
nponecca uarerpanuu AC u [11C MIIC;

— yYMeThb IPOEKTHPOBATH MUKPOIPOIECCOPHBIE YCTPONUCTBA W CHCTEMBI YIpaBJieHUs Tepude-
PUHHBIMU YCTPONCTBAMHU;

—  BJIaJleTh HaBbIKaMU IIPOBEACHUS KOMILIEKCHOW OTHaaKu U TectupoBanus MIIC.

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUIMHBI cOCTaBIsIeT 6.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B Ta0JIN -

%Zgﬁlld.ua 4.1 — TpyaA0eMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
3 cemectp
AynuTopHbIe 3aHATHS (BCETO) 86 86
Jlexknun 18 18
[IpakTrueckue 3aHATUA 24 24
JlaGopaTtopHbIe pabOThI 20 20
KypcoBoii mpoekt / kypcoBast paboTa 24 24
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CamocrosTenpHas paboTa (BCero) 130 130
Brimonnenne KypcoBoro npoekra / KypcoBoi paboThl 70 70
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 18 18
[IpopaboTka JIEKIIMOHHOTO MaTepraia 18 18
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHapaM 24 24
Bcero (0e3 ax3amena) 216 216
OO6mmast Tpy1I0€MKOCTb, 4 216 216
3aueTHble EquHuib 6.0 6.0
5. Conepxxanue QTMCUMILTHHBI
5.1. Pa3nespl AMCHMILIMHBI M BUAbI 3aHATHI
Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pa3aensl AUCHMIIIMHBI U BUABI 3aHATUN
Bcero
Mpax.  J1a6. KIVKP| Caw, | 13608 | PopmHpyem
HasBanus pasznenos nucuuiuineel | JIek., 4 (Ge3 bIe
3aH., 4 |pab.,4| ,4 |pal.,u
9K3aMe | KOMIETeHLIUU
Ha)
3 cemecTp
1 Kiraccugmkanuss MUKpOTIpOIIeCCO- 2 2 0 24 6 10 | OIIK-7, ITK-
POB, BapHaHTHI APXUTEKTYPhI, 001Iast 4
CTPYKTYypa M MIPUHIIHAITEI PYHKITHOHH-
POBaHUS yCTPOMCTB U CUCTEM
2 MoynbHbBIA NPUHIIMIT TOCTPOCHUS 2 4 0 6 12 |OIIK-7, IIK-
8-pa3psIHBIX MUKPOKOHTPOJLIIEPOB 4, IIK-6
3 IIpoueccopHoe AP0 MUKPO- 2 2 0 6 10 |OIIK-7, IIK-
KOHTpoJuiepa. Pe3uienTHas mamsTh 6
4 TToncucremMa BBOJIa-BBIBOA. 3HAKO- 2 2 4 6 14 | OIIK-7, TIK-
TEHEPUPYIOLIUE ¥ 3HAKOCUHTE3UPYIO- 4, IIK-6
e AUCIUIEU
5 Talimepsl U IPOLIECCOPBI COOBITHIA. 2 4 4 6 16 |OIIK-7, IIK-
1UM-monyns. AL u ITAIL 4, IIK-6
6 O630p MoyJIEl TTOCIIEIOBATEIBHOTO 2 2 4 6 14 | OIIK-7, TIK-
oOMeHa B MEKPOKOHTPOJUIEpax 4, TIK-6
7 MeTtoniMka ¥ CpeicTBa MIPOEKTHPO- 2 2 0 6 10 |OIIK-7, IIK-
BaHMS TUMOBOM KoH(puryparuu MIIC 4
8 MeTtozpl U cpecTBa IPOEKTUPOBa- 2 4 4 6 16 |OIIK-7, IIK-
HHSI 1 aBTOHOMHOM OTJIaJKH anmnapar- 4, IIK-6
HbIX cpeacts MIIC
9 Metob! U CpeICTBa KOMIUIEKCHOM 2 2 4 12 20 |OIIK-7, TIK-
OTJIAIKHU 4, TIK-6
10 KypcoBoii mpoekt 0 0 0 70 70 | OIIK-7, I1IK-
4, TIK-6
Hroro 3a cemectp 18 24 20 24 130 216
Hroro 18 24 20 24 130 216
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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 pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)

Copneprxanue pas3znenoB qucuumuinHel (mo | Tpynoemkocts, | @opmupyemblie
HazBanus pa3znenos Aep pas AHCH ( 24 ’ PMHDPY
JICKITUSIM) q KOMIIETEHITUN
3 cemectp
1 Knaccudukarus OcHOBHBIE BapUaHThl ApXUTEKTYPBI U CTPYK- 2 OIIK-7, [IK-4
MHKpoOTpoIieccopoB, | Typbl. Kitaccudukanus coBpeMEHHbBIX MU-
BapUaAHTHI KPOIPOIIECCOPOB MO (PYHKIUOHATHHOMY
aApXUTEKTYphl, 00IIast | IPU3HAKY
CTpyKTypau Hroro 2
TIPUHITATIBI
(YHKIIMOHUPOBAHUS
YCTPOMCTB U CUCTEM
2 MonynbHbII OO01me cBeieHus O CTPYKTYpEe MUKPOIIPO- 2 IT1K-4, IIK-6
MIPUHIIMII TIOCTPOEHUS | LIECCOPHBIX cucTeM. [IpuHun peanu3anuu
8-pa3psaHbIX BBITIOJIHEHMSI IPOrpaMMbl. BrI30B noampo-
MUKpPOKOHTPOJIJIEPOB | rpamMMbl. OOcayKUBaHUE NPEPHIBAHUIN U UC-
KitoueHud. [Ipsamoit noctyn k namMsry.
Hroro
3 Ilpoueccopnoe spo | IIporeccopHoe siapo MUKPOKOHTPOJLIEPA. OIIK-7, IIK-6
MUKPOKOHTPOJLIEPA. Moynu pe3sueHTHOM MaMsITH MUKPO-
PesunentHas namsate | koHTposepa. I13Y macounoro tuna. OxHo-
KkpatHo nporpammupyemsie [13V. 113V, npo-
rpaMMHpyeMbIe TI0JIb30BaTeNIeM C YIbTpadu-
osieToBbIM cTupanueM. 113V, nporpammupye-
MBI€ I10JIb30BaTEIEM C IJIEKTPUYECKUM CTH-
panuem. [13V ¢ snekTpudyeckum cTupaHruemM
tuna FLASH. Cratuueckoe O3V.
Hroro
4 Tloncuctema BBoga- | [lopTel BBOA-BBIBO/IA, OOIIIE CBEICHUSI. OIIK-7, IIK-4
BBIBOJA. OpnHoHanpaBiIeHHbIE AUCKPETHBIE TOPTHI
3HaKoreHepupymoIue 1 | BBoJa. JIucKpeTHble MOPThI BHIBOJIA C IBYX-
3HAKOCUHTE3UPYIOLIHME | TAKTHOM BBIXOAHOW cXeMOu. /IuckpeTHbie
JUCILIEN MOPTHI BBIBOJIA C OJIHOTAKTHOM BBIXOAHOMN
CXEMOU U BHYTPEHHEHN Harpys3koi. [lopTsl
BBIBOJIA C OTKPBITHIM BbIXOJIOM. /[ByHarnpas-
JIEHHBIE MOPTHI U MOPTHI C ATIBTEPHATUBHOU
(byHKUIMEH.
Hroro
5 Taiimepsl u TaliMepbl- cUeTUUKU. ANNapaTHbIE CPECTBA [1K-4, TIK-6
IIPOLIECCOPBI COOBITUH. | BXOJHOTO 3aXBaTa U BBIXOJHOI'O CPaBHEHUSI.
[IUM-monynb. AL u | IIporieccopsl coobiThii. PaboTa mporeccopa
HAIL COOBITHI B PEKUME HIMPOTHO-UMITYJIbCHOM
Moy . Moayis aHanoro-uugpoBoro
npeoOpasoBaresnss. Moayib HUQpo-aHAIOTo-
BOT'0 IIPe0OpPa30BaHUSI.
Hroro 2
6 O630p Monynei Monyie yHUBEPCAIBHOTO CHHXPOHHO-ACUH- 2 OIIK-7, I[IK-6

IOCJICA0OBATCIBHOI'O

xponHoro npueMo-nepeaarunka USART.
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oOmeHa B Monynb nocnenoBarenbHoi munbl [2C. Mo-
MukpokoHTpoiiepax | ayab SPI. Mogyns CAN. [Iluna USB.
Hroro
7 Metonuka u OGmiee onucanue mporecca MPOeKTUPOBa- OIIK-7, 1IK-4
CpeacTBa Hust. Knaccudukarus MeToMk npoeKkTupo-
MIPOEKTUPOBAHMUS BaHUs 3JIEKTPOHHBIX cxeM. O0nactu npu-
TUIIOBOM MEHEHUS CIELUATN3UPOBAHHBIX HHTETPAJIb-
koH@urypauuu MIIC | HbIX cxeM. TurnoBeie KOHPUTYpaLUd MUKPO-
MPO1IECCOPHOM cUCTEMBI. OCHOBHBIE ATAIbI
npoueaypsl npoektupoBanus. CpencTsa
IIPOEKTUPOBAHUS U METO/BI ABTOHOMHOM OT-
JIaJIKM arMapaTHbIX CPEICTB MUKPOIPOLEC-
COPHOM CUCTEMBI.
Hroro
8 Merone! u cpeactBa | O030p CpesCTB pa3padOTKH M OTIIAJIKH MPO- [1K-4, TIK-6
POEKTUPOBAHUSA U rpaMMHOTO obecnieueHust. OTIaTIUKI U CU-
ABTOHOMHOM oTiIafiku | MyssiTopsl. I[IpoTtoTunnsie miarel. OTiiagod-
anmapaTHBIX CPEJICTB | Hble MOHUTOPBI. MEe30HHUHHAs TEXHOJIOTHUSI.
MIIC CxemHble sMynsaTopsl. OMynsTopsl [13Y. Un-
TErpupOBaHHBIE CPEIbl pa3pabOTKU.
Hroro 2
9 Metonp! u cpeactea | [Iporpammaropsl. Jlornueckue ananusaro- 2 OIIK-7, [IK-6
KOMILJIEKCHOW OTHaAKu | pbl. BCTpoeHHBIE B MUKPOIIPOIIECCOPHI CPEI-
CTBa OTJIAJKH.
Hroro 2
Hroro 3a cemectp 18

5.3. Paznennbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00eceYnBAKIINMH (TpeabIy IUMH)

U 00ecreuynBaeMbIMU (HOCJIeIlleIIII/IMI/I) AUCHUIIMHAMHA

Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMMU (MTPEABIAYIIUMA) H

obecrnieunBaeMbIMU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmua 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumeHnoBanue nuciumming

Ne paznenoB jaHHON AMCHUILIINHBL, 711 KOTOPBIX HEOOXOAUMO H3y4YeHHE
00ecCIIeunBarOIMX U 00eCIEYNBAEMBIX TUCIUILINH
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1 2 3 4 5 6 7 8 9 10
[IpenmecTByrome AUCUUTUIHHbI
1 Hudposas u Mmukponpo- . . . . . 4 . N N N
LIECCOpHAsl TEXHUKA
[Tocnenyromue TUCIUITITUHBI
1 3amura BbITYCKHOM KBa-
TU(UKAITIOHHON PabOTHI,
BKJIIOYas ITIOArOTOBKY K IIpo-| + + + + + + + + +
Heaype 3alUThl U IPOoIIeTy-
Py 3aLUThI
2 MukpocxeMOTEeXHUKA + + + + + + + + +
3 :‘)J'IGKTpOHHBIve MIPOMBIII- . . . . . 4 N N N
JIEHHBIE YCTPONCTBA
6




5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -

TUN

Kommnere

Bunnl zanatuit

HIAH Jlek.

[Ipak. 3an. | Jla6. pao. KII/KP

Cawm. pa6.

@DOpMBI KOHTPOJIA

OIIK-7 +

+ + +

+

KonrtponsHnas pabora,
OTueT 1Mo UHAUBHYaTb-
HOMY 3aJ1aHuto, OTuet
o naboparopHoii pabo-
te, Onpoc Ha 3aHATHUSAX,
3ammra KypcoBbIX
MIPOEKTOB / KypCOBBIX
pabort, Tect, OTueT no
KypCOBOMY IPOEKTY /
KypcoBoii pabote, Ot-
9eT 10 MPAaKTUIECKOMY
3aHATHIO

I1IK-4 +

KonrtponpHas pabora,
OTueT 1Mo UHAMBHYab-
HOMY 3ajanuio, OT4eT
o naboparopHoii pabo-
te, Onpoc Ha 3aHATHUSAX,
3ammra KypcoBbIX
IIPOEKTOB / KypCOBBIX
pabort, Tect, OTueT mo
KypCOBOMY IPOEKTY /
KypcoBoii pabote, Ot-
YeT 10 MPAaKTUIECKOMY
3aHATHIO

ITK-6 +

KoHnTponbkHas padoTa,
OTYeT 1Mo UHAUBHYaTb-
HOMY 3anaHuto, OTueT
1o JiabopaTtopHoit pado-
Te, Onpoc Ha 3aHATHSIX,
3amuTa KypcoBBIX
MPOEKTOB / KypCOBBIX
pabort, Tect, OTueT mo
KYpCOBOMY TIPOCKTY /
KypcoBoii pabote, Ot-
YeT 10 MPaKTUIECKOMY
3aHATHIO

6. UnTepakTUBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHbie paGoThl

HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00opaTopHbIX paboT

Haszsanus pasnenos

HaunmenoBanue mabopatopHbIX padoT

TpynoeMKocCTb,
q KOMITETCHIIUHI

dopmupyembie

3 cemecTp
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4 Tloncuctema BBoga- | MccienoBanue paboThI 3HAKOT€HEPUPYIOIIIS- 4 OIIK-7, TIK-4
BBIBOJIA. r0 KUJAKOKPUCTAITUIECKOTO UHIUKATOPa
3nakoreHepupyronme | (JKKHN)
1 Uroro 4
3HAKOCHHTE3UPYIOIIUE
JUCIUIEN
5 Taiimepsl u HccnenoBanne METOI0B aHATIOTO-IIU(PPOBOTO 4 OIIK-7, ITIK-6
IIPOLIECCOPBI COOBITUH. | IPe0Opa30BaHUs
HIMM-monyns. AL Wroro 4
LAIL
6 O0630p Momyneit HccnenoBanue peskxuMoB pabOTHI MOCTIEI0BA- 4 [1K-4, ITK-6
MIOCJIEI0BATENBHOTO tenbHOro nopta (UART)
oOMeHa B Vitoro 4
MHUKPOKOHTPOJIIIEPAX
8 Metonp! u cpenctBa | [IporpammHas Mozesb U cucTeMa KOMaHI Jia- 4 OIIK-7, IIK-4
MIPOEKTUPOBAHMS U 6oparopHoro crenaa SDK 1.1
aBTOHOMHOM OTNAKH |y 4
anmapaTHbIX CPEACTB
MIIC
9 Metone! u cpeactBa | Kommekchnas otnaaka MIIC. IIK-4, T1K-6
KOMILJIEKCHOU OTJIQJKU Hroro
Hroro 3a cemectp 20
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HanMeHnoBaH#e MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 8.1.
Tabmuua 8.1 — HaumeHoBaHKE MPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
HanMeHOoBaHME IPAaKTUUECKUX 3aHATUN Tpynoemkoctsb, | DopMupyemblie
Haszsanus pasnenos P Py ’ PMIPY
(cemuHapoB) q KOMITIETCHITUHU
3 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 Wroro 5
CTPYKTypa H
TIPUHIIMIIBI
(YHKIIMOHUPOBaHUS
YCTPOWCTB U CUCTEM
2 MoaynbHbIH KonTponpHas padora Nel. OIIK-7, TTIK-6
ngHHHH TOCTPOCHIA | 11 5 rpaMMIpOBaHHE BBI30BA OAIPOTPAMMEL.

“PaspALHBIX OO6cmyxuBaHue MIPEPHIBAHUN U UCKITFOUEHUH.
MUKPOKOHTPOJIIIEPOB

Hroro

3 IIponeccoproe saapo |M3ydeHue craHAapTHOro HHTEPPEHCHOTo OIIK-7, IIK-6
MHKPOKOHTPOJIIEPA. npotokona UART
PesunentHas mamsars |y o 2
4 IlogcucrteMa BBOAa- | 3HAKOT'CHEPUPYIOIIUE JUCILIICH IIK-4, I1K-6
BBIBOJIA. Vroro 5
3HaKOreHepHupyoIre
u
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3HAKOCUHTE3UPYIOIIHE
JUCIUIEN
5 Taiimepsl u KontponpHas padorta Ne 2 OIIK-7, I1K-4
ILIIII) ;ILII\ZCCOP bl CO6AHT%H' Monyns ananoro-mudpoBoro npeodpazoBare-
AT -monyb. AL u 151. CUUTHIBaHME aHAJIOTOBOTO CUTHAJIA.

HAIL OunpTpanys, MaclITabupoBaHHE.

Hroro
6 O630p Momyneit [Tocnenoarenshslil nopt UART. U3yuenue [1K-4, ITK-6
HOCJIEZI0BATENILHOTO CTaHJAPTHBIX HHTEPPEHCHBIX TIPOTOKOJIOB
oOMeHa B RS-232, RS-485
MHKPOKOHTpOJIEpax |y ..
7 Meronuka u [unnHble nHTEpdeiicsl. M3yduenue cranaapT- OIIK-7, IIK-4
cpencTaa HBIX HHTepencHbIX poTokoios [12C, SPI.
NPOEKTHPOBAHHS Wroro P
TUIIOBOM
koH(puryparuu MIIC
8 Merons! u cpeactBa | KontponbHas padota Ne 3 [1K-4, TTIK-6
TIPOCKTHPOBAHHA 1 OTnago4HbIe MIaThl, MOHUTOPBI. CXeMHbIE
ABTOHOMHOM OTIAAKI | 51y gr6pp1. THTErPUPOBAHHBIC CPEIBI Pa3-
anmnapaTHbIX CPEACTB

a0OTKH.

MIIC P

Hroro
9 Metozbl ¥ cpecTBa | 3alUTa MHAWBUAYAJIBHBIX 3aJaHUN, UCTIPAB- OIIK-7, TTIK-6
KOMIUIEKCHOW OTJIQJIKH |JIEHHE KOHTPOJIbHBIX paboT

Hroro 2
Hroro 3a cemectp 24

9. CamocrosiTesibHasi padora
Bunsl camocTosiTenbHOI paboOTHI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUN MTPEICTABICHEI B
Tabymite 9.1.
Tabmura 9.1 — Bubl caMoCTOSITEIbHON paboThl, TPYAOEMKOCTh B (HOPMUpPYEMbIe KOMIIETECHIHH

Bunasl camocrositensHor | Tpynoemkocts, | DopMupyembie
HasBanus pasnenos g PR ’ PMHDPY @OpMBI KOHTPOJIA
paboThI q KOMIETEHIIUU
3 cemecTp
1 Knaccudukanus | [loaroroBka k mpakTude- 6 OIIK-7, [IK-4 | OT4eT N0 UHIUBU-
MUKPOIIPOLIECCOPOB | CKUM 3aHATHUSM, CEMHUHA- yallbHOMY 3aja-
, BADHAHTBI pam Huto, Tect
ApXUTEKTYPBHI, Wroro 6
o01masi CTpyKTypa u
IPUHIUIIBI
(YHKIMOHUPOBAHUS
YCTPOWCTB U CUCTEM
2 MoaynbHbIN [ToaroroBka k mpakTuye- 6 I1IK-4, TIK-6 OT4eT IO UHIUBU-
MPUHIUIT CKHUM 3aHSITUSIM, CEMHUHA- yallbHOMY 3aja-
MIOCTPOECHUS 8- pam Huto, Tect
pa3psIHbIX Wroro 6
MHUKPOKOHTPOJIIEPO
B
3 IIpoueccopHoe [IpopaboTka JIEeKITMOHHO- 6 OIIK-7, I[1K-6 | OT4eT no WHIUBHU-
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AIpo ro Marepuana NyaqbHOMY 3a/1a-
MUKPOKOHTPOJIIEPA. | ..o 6 Huto, Tect
PesunenrtHasn
aMsTh
4 TloxcucteMa OdopmiteHre 0TYETOB TIO 6 OIIK-7, IIK-4 | OTt4eT N0 MHAWUBU-
BBOJIa-BBIBO/IA. nabopaTopHbBIM paboTam TyaJlbHOMY 3aj1a-
3HAKOr€HEPUPYIOII] Wroro 6 Huto, Tect
ue u
3HAKOCHUHTE3UPYIOL]
ve JUCIUICH
5 Taiimepsl u [ToaroroBka k nmpakTuye- 6 I1K-4, TIK-6 OTueT O UHIUBU-
MIPOIIECCOPHI CKHUM 3aHSTHSM, CEMHUHA- TyallbHOMY 3aa-
coowrTuid. HIMM- | pam Huto, Tect
moayiab. ALIT u Hroro 6
HAIL
6 O630p monyneit | [IpopaboTka JIEKITMOHHO- 6 OIIK-7, [IK-6 | OT4eT no WHIUBHU-
[OCJIEI0BATENBHOTO | TO MaTepHasa yallbHOMY 3aja-
oOMeHa B Wroro 6 Huio, TecT
MUKPOKOHTpOJIEpa
X
7 MeTtonuka u [ToaroroBka k mpakTuye- 6 OIIK-7, IIK-4 | OTt4eT N0 MHIUBU-
CpencTBa CKUM 3aHATHUSM, CEMHHA- nyajqbHOMY 3a/1a-
IIPOCKTUPOBAHUSA pam Huto, Tect
TUTIOBOM Vroro 6
KOH(pUrypanuu
MIIC
8 Meronibl 1 OdopmieHre 0TYETOB TI0 6 OIIK-7, [IK-6 | OTyeT no UHIUBU-
cpeacTBa nabopaTtopHbeIM paboTam NyajqbHOMY 3a/1a-
NPOCKTHPOBAHIA M |y v 6 Huto, Tect
ABTOHOMHOM
OTJIA/IKU
anmapaTHbBIX
cpencts MIIC
9 Meronpb! 1 [TpopaboTka neKIrOHHO- 6 [1K-4, T1K-6, OTyeT no UHAUBHU-
CpeacTBa ro Marepuayia OIIK-7 JTyaJlbHOMY 3aJ1a-
KOMIUIEKCHOM O(OPMIICHIE OTHETOB T 6 Huto, Tect
OTTHazKK nabopaTOpHBIM paboTam
Hroro 12
10 KypcoBoit Brinonnenue KkypcoBoro 70 OIIK-7, I1TIK-4, |3amura KypCcOBBIX
IIPOEKT NpoeKTa / KypcoBO# pa- ITK-6 MIPOEKTOB / Kypco-
00TBI BBIX pabot, OTuer
Wroro 70 0 KypCOBOMY
MIPOEKTY / KypcOBOi
pabote, Tect
Hroro 3a cemectp 130
Hroro 130

COBOTO MPOEKTa / KypcoBOM paboThl pencTaBiieHbl Tadmuie 10.1.

10. KypcoBoii nmpoekT / KypcoBasi padota
TpyrnoeMKOCTh ayAMTOPHBIX 3aHATUN U POpPMUpYyeMble KOMIETEHIIMH B paMKaX BBITIOJIHEHUS Kyp-
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Ta6muma 10.1 — TpynoeMKoCTh ayIMTOPHBIX 3aHATUN U (OPMUPYEMbIe KOMIIETCHIIMY B PAMKaxX BBIIIOJIHE -
HUs KypCOBOTO MPOEKTa / KYpCOBOM pabOThI

TpynoemMkocTb
. 126 > | @opmupyeMblIe
HaumeHoBaHMe ayTUTOPHBIX 3aHATHH
. KOMITETEHIIUU
3 cemectp

®opmuposanue T3. [IpenBapuTenbHOe TEXHUKO-2KOHOMUYECKOE 2 OIIK-7, ITK-4
000CHOBaHME
O0630p TexHuueckux pemeHuil. Pazpaborka ¢pyHKIMOHAIBHON cxe- 20
MBI ycTpoiicTBa. Pa3paboTka Gi10K-CXeMbl alropuTMa NporpaMmal.
PazpaboTka cxembl 3J1eKTpHUUECKON NpUHIMIUANbHOM. PazpaboTka
MIPUKIAIHON rporpaMmMbl. PazpaboTka MpOEKTHON M TEXHUYECKOM
JOKYMEHTAIINH.
Odopmitenne nosicHuTeIbHOM 3anmucku. OdgopmiaeHue rpaduye- 2
CKHX MarepuainoB. Pa3paboTka MpOEKTHON TEXHUUECKOM TOKyMEH-
Taluy, ohopMIIEHHE OTYETa M0 MPOEKTHO-KOHCTPYKTOPCKOM pado-
Te. 3aluTa MpOeKTa.
Hroro 3a cemectp 24

10.1. TeMbI KypCOBBIX IPOEKTOB / KyPCOBbIX padoT

[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KYPCOBBIX paboT:

— CopoexktupoBaTh YCTPOUCTBO KOPPEKIMH yriia onepexxeHus 3axuranus JIBC B 3aBucuMocTH
OT 4acTOThl BpallleHUs KoJeH4yaroro Bajia. /larank o60opoToB BbLAAET 256 UMITYIbCOB 32 1 000pOT KOJNEH -
garoro Bana. [latuuk BepxHeit MEpTBoii Toukn (BMT) Beimaet 1 ummyibc 3a 1 060poOT.

— ChopoexTupoBaTh YCTPOICTBO yIIpaBieHHs JIEHTONPOTsKHOTro Mexanusma (JIIIM) kaccetHoro
MarHuTo(oHa. YCTPOUCTBO JOKHO 00ECIIeUMBAaTh: a) BKIIOYEHUE PEKUMA: CTOM, BOCIIPOU3BEJICHHE, 3a-
MIMCh, MIEPEMOTKA BJICBO (BIIPABO), YCKOPEHHAs MEPEMOTKA BJIEBO (BMPaBo); 0) MHIMKAIMIO PEKUMA; B)
YCKOpEHHAsl IEPEMOTKA BKJIIOYAETCS [TPU HAKATUHU COOTBETCTBYIOLIMX KHOIOK J0JbIIE 2 CEKYH

— CnopoexkTupoBaTth YCTPOMCTBO yIpaBieHHs TOMO(GOHOM Ui MOAbe3/a AoMa Ha 15 kBapTup.
VYCerpoiCcTBO JOKHO 0OecneunBaTh TOHAJIBHBIN BBI30B U MOJIKIIOUEHUE TPOMKOTOBOPSAIIEH CBSI3M B KBap-
THUpE, HOMEp KOTOpOil HaOpaH Ha KHOMOYHOW KiaBUarype. TOHAJIBHBIN BBI3OB JIOJKEH ACWCTBOBATH B
Te4eHHe | MUH. TOciie 4ero Ha 5 MUH. JIEHCTBYET 3alpeT Ha BbI30B. Uepe3 5 MHUHYT MOCJE MOCIEIHETO
Ha)kaTus JI000M KJIaBUILH, YCTPOMCTBO MEPEXOIUT B JIEKYPHBIH PEKUM. YCTPOWCTBO JIOJKHO COENIH-
HATBHCS C KBAPTUPHBIMU IYJIBTaMU 110 ABYXIIPOBOJHOM JIMHUH.

— Pa3paboraTh 31€KTpOHHBINA TaliMep ¢ MHAUKAIUEN B peXUME OOpAaTHOTO CYETa YCTAHOBJIEH-
HOTO BPEMEHHU B Yacax, MUHyTaX M CeKyHAax. B TeueHue 3alaHHOrO BPEMEHHOIO OTpe3Ka JO0JKEH ObITh
BKJIIOUEH HUCIIOJIHUTENBHBIN 3JIEMEHT (HarpeBarTesb).

—  CnpoexTupoBaTh U3MEPUTEND YaCTOTHI CETH C TOYHOCTBIO JI0 AECATHIX JOJIEN repla MpHu Bpe-
MEHM M3MepeHHst He Oosiee oHOM ceKyH bl MHbopManus nomkHa 1y0IupoBaThesi HA BHIHOCHOM TaoJIo,
CBSI3b C KOTOPBIM OCYILECTBIISIETCS C IOMOLIbIO TPEXIPOBOJHON JIMHUU CBSA3H.

— CnpoexThpoBaTb MHOTOKAaH@JIBHYIO CHCTEMY PpEryJIMpPOBAHHS TEMIIEpPATyphl B TEIUIULE.
BxurouaeT BoceMb JTaTUMKOB TEMIIEPATypbl U HarpeBaresneil. 3HaueHHe CTaOMIN3UPYyEMO TeMIepaTypbl
3ajaercs B quanasoHe oT 10 no 40 rpagycoB. MHauKanus BBIXOAHBIX CUTHAJIOB HA BKJIIOYEHUE HarpeBa-
TeJel - ¢ TOMOIIBIO JTMHEHKN cBeToanonoB. Ha g poBoe Tabmo BeIBeCTH TeMIieparypy oObeKTa, HOMEp
KOTOPOTo HaOpaH Ha NPOrpaMMHOM IepeKyroyaTee.

— Paspaborarh yCTpO#CTBO OXpaHHOH CHTHanmM3amuu. YWCIIO OXpaHSEMBIX OOBEKTOB - 10 64.
YCTpoiCcTBO TOIKHO COXPAHATh CBOKO pabOTOCIIOCOOHOCTH MPH BBIKIIIOUEHUHU ceTH. [Ipu Ha)xkaThu KHOTII-
k1 “3anpoc” Ha nu(POBbIE UHIMKATOPHI OCIEI0BATENBHO BBIBOJISATCS HOMEPA OOBEKTOB, 00CITYKEHHBIX
no curHaiy “TpeBora”.

— CrnpoekTupoBaTh yCTPOMCTBO KOHTPOJISI HUHTEHCUBHOCTH JBMXKEHHUA dyepe3 MocT. [lo 3anpocy
BHEIIHEr0 YCTPONCTBAa BBIBOAUT Ha LU(POBbIE MHAMKATOPHI Yac MUK U KOJUYECTBO aBTOMOOWJIEH, mpo-
HIEIINX Yepe3 MOCT B 3TOT Yac.
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—  ChopoexTupoBath 3NEKTpOHHbIE Bechl. DUKCHUPYIOT CHavana Bec Tapbl (OaHKH MOJ CMETaHy
WM PaCTUTEIBHOE MACIIO), a 3aTEM YUCTBIA BEC MTPOAYKTA U €T0 CTOUMOCTh B 3aBUCHUMOCTH OT BBEIECHHOM

C KJIaBHAaTypPhbl LICHBI.

—  CopoexTupoBaTh U3MEpPUTENh YaCTOTHI BpAIlEHUs] pOTOpa JABUTaTeNs. J(nama3oH m3MepeHus
(100-10000 06/muH). UMy IbCHBIN JaTYWK BBIpabaThIBacT 96 MMITYJILCOB 3a KKK 000poT. Bpems u3-
MepeHHus - He 0oJiee TpeX 000pOTOB poTopa.

— CrnpoexTupoBaTh YCTPOWCTBO YIPaBJICHUS UYETHIPEXLIBETHON THPISHION. 3agaTh He MeHee
YeThIpeX PeKUMOB Mepianusa. KomnyecTBo namm BbIOpaTh MPOU3BOJIBHO, PACCUMTATH COMPOTHBIICHUE
[IBETOBOM Ka)KIOW BETBU. BpIOpaTh KOMMYTAIlMOHHBIN CHUIIOBOM 3JIEMEHT, YIIpaBJI€HNUE CUIOBBIMU KITIOYa-
MH OCYHIECTBIIATH Npu nomontu MIIC.

11. PeiiTuHroBas cucremMa JJisi OleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbIN MaxkcumanbHbII
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6am1 Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEITENbHOCTH mexay 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
3anmTa KypcoBbIX TPOEK- 25 25
TOB / KypCOBBIX paboT
Kontponwsnas padota
Ormpoc Ha 3aHATUAX 2 2
OTyeT no MHAUBUTYAITb- 5 5 10
HOMY 3aJJaHUIO0
OTtyeT no KypcoBoMy 25 25
MIPOEKTY / KypcoBoil pabo-
TE
OTuet no nabopaTopHOii 5 5 10
pabore
OTyer 1o NpakTUIECKOMY 5 5 5 15
3aHATHIO
Tect 6 6
Hroro makcumym 3a nepu- 5 22 73 100
on
Hapacratomum urorom 5 27 100 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT OasioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH MPE/ICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 1o 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. Ilepecyer cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl 0aljIOB B TPAAULIMOHHYIO M MEXYHApOIHYIO OLICHKY NPEJCTABIEH B TabIuLe

11.3.
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Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecTieYeHrue TUCIHIIINHBI

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

12.2. lonostHUTEILHAS JIATEPATYpa

1. PoxnectBenckuii [[.A. MukpomnpoliecCopHbIe yCTPOHCTBA B CUCTEMAX yIpaBlieHUus: Y 4eOHoe
nocobue. — Tomck: ToMCckuit MEKBY30BCKUI IIEHTP AUCTaHIIMOHHOTO oOpa3oBanwms, 2003. — 130 c. (Ha-
nugne B onbmoreke TYCVYP - 96 5k3.)

2. VYuebnsiit crenn SDK 1.1. PykoBoactBo nonb3oBatens. Mocksa, OOO "JIMT" [DnekTpoH-
HeIil pecype]: 2001. — Pexxum nmoctyma: http://ie.tusur.ru/docs/new/lab/mpus/l mpus sdk1.pdf (mara o6-
pamenusi: 16.09.2018).

3.  MukponpoIieccopHble CHCTeMBbI [DIEeKTpOHHBIN pecypc]: yueb. mocodue / B.B. I'ypoB. —
M. : UTHOPA-M, 2018. — 336 c. — Pexxum poctyma: http://znanium.com/bookread2.php?book=930533
(mara obpamenus: 16.09.2018).

4. Cucrembl pealbHOTO BpeMEHU [DIEKTPOHHBIN pecypc|: TEXHUYECKHE U IPOrpaMMHbIE CPEL-
ctBa: YuebHoe nmocobue / lpesc 10.I'. - M.:HUSAY "MUDOU", 2010. - 230 ¢. ISBN 978-5-7262-1310-1 —
Pesxxum nmoctyna: http://znanium.com/bookread2.php?book=560589 (nara obpamenus: 16.09.2018).

5. IludpoBsie ycTpOHCTBA U MHUKPOIIPOIIECCOPHI [ DNEKTPOHHBINA pecypc]: yued. mocodue: Yueo-
Hoe mocobue / Mukymmma A.B., CaxueB A.M., Cequnun B.U. - CI16:bXB-IletepoOypr, 2010. - 832 c.
ISBN 978-5-9775-0417-1 — Pexum noctymna: http://znanium.com/bookread2.php?book=350706 (mara
obpamenusi: 16.09.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

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

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

3. Paspabotka 3¢ (heKTHBHOTO yHpaBIeHUS KOMIIOHEHTAMH 3JEKTPOTEXHUUYECKUX KOMILJIEKCOB U
cucTeM [DIEeKTPOHHBIN pecypc]: Meroauueckue ykazaHus JJIs MPOBeAeHUs npakTuueckux pador / C. I
MuxanpueHko; TOMCKUI TOCyapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U pagro3IeKTpoHHKH, Ka-
dbenpa npomeinuieHHON 3nekTpoHuky — Tomck: TYCVYP, 2018. — 20 c.: nmpwi. — bubnuorp.: ¢. 17. — Pe-
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UM noctyna: http://ie.tusur.ru/docs/msg/reukeks mu.pdf (mata obpamenwns: 16.09.2018).

4. apamnos, Anekcanap Bukrtoposud. [IpoekTrpoBaHue MUKPOIPOIIECCOPHBIX YCTPOUMCTB : Py-
KOBOJICTBO K BBINIOJIHEHHIO KYpPCOBBIX NpoekToB (B ToMm uyucie ['TIO) mist cTyaeHTOB crenuaibHOCTH
"I[IpompbinuienHas snektponnka” / A. B. Illapamos ; @exepaabHoe areHTCTBO 1O 00pa3oBaHMIO, TOMCKHIA
TOCY/JapCTBEHHBI YHUBEPCUTET CHUCTEM YIPAaBJICHUS M PaJAn0dJIeKTpoHUKH, Kadenpa mpomblnuieHHON
anekTpoHukH. - Tomck : TYCVYP, 2009. - 74 c. : nn. - bubmmorp.: ¢. 74. - 50.00 p., 00.00 p. (Hanuuue B
ounommoreke TYCVYP - 61 3k3.)

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHON pabOThl 00ydaroIuXcs
W3 YHUCla JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAITIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJ1st NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. TIpodeccuonaabHbIe 6a3bl JAHHBIX H HHGOPMAIMOHHBIE CTIPABOYHbIE CHCTEMBI
1. http://protect.gost.ru/

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

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

4. IlarenTHas 0aza PO o TOIOJIOTHUSIM HMHTErPAIBHBIX CXEM:
http://www 1 .fips.ru/wps/wcm/connect/content ru/ru/inform_resources/inform_retrieval system/
5. MWudopmammonnele,  COpaBoYHbIE W HOpMaTWBHBIE  0a3pl  maHHbIXx  [YCVYP:

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

13. MaTtepuaibHO-TEXHMYECKOe 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
obecneyenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHue 15 JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYNBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHA Tl

JlaGopaTopusi MUKpPOTIPOLIECCOPHBIX YCTPOMCTB U cucteM / Jlabopatopus I'TIO

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHI Ja0OpaTOpHOrO THUMA, yuyeOHas ayIUTOpUs IJIsi MPOBENCHHS 3aHATUH CEMHHAPCKOTO
THUIIA, IOMEIEHUE AJIs1 KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT)

634034, Tomckas ob6macts, T. Tomck, Bepmmnauna ynuna, a. 74, 333 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- JIaboparopusie MakeTsl (10 mt.);

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

- Ocrnorpadst (12 mi.);

- I'enepatop curnanos ['3-54 (2 mrT.);
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- [lepconanbhblii koMnbroTep (12 mt.);
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmHoe obecrnieueHue:

- 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 TPOrPaMMHOe o0ecrneyeHue sl JIadOpaTOPpHbIX padoT

Jlaboparopusi MUKPOITPOIIECCOPHBIX YCTPOUCTB U cucteM / Jlaboparopus I'TIO

yueOHas ayTuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
BEJICHUSI 3aHATUN JIaDOPATOPHOTO THUIIA, y4eOHasl aylIuTOpHUs Jisi MPOBEIACHUS 3aHSATUNH CEMHHApPCKOTO
THUIIA, IOMEIIEHUE JJIs1 KypCOBOTO MPOEKTUPOBAHUS (BBIMIOTHEHUS KYPCOBBIX padoT)

634034, Tomckas obnacts, . Tomck, Bepimnuna ynuia, a. 74, 333 ayn.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- JJabopartopusie makets (10 mIT.);

- Mukpornporieccopubiii Moxyib «SDK-1.1» (8 mt.);

- Ocummnorpagsl (12 mr.);

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

- [lepconanbHblii kKoMnbroTep (12 mt.);

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBarens.

[IporpamMmMHoOe obecrnieueHue:

- 7-Zip

— ASIMEC

— AVR Code Vision 3.31Evaluation

— Far Manager

— Google Chrome

— LibreOffice

— Mozilla Firefox

— PTC Mathcadl3, 14

— Windows XP Pro

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yYeOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTtb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CoctaB 000pyI0BaHUSA:

- yueOHast Mmeberb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIIOUYEHbI K ceTh «/HTepHeT» U 00ecrneynBaloT JOCTYI B AJIEKTPOHHYIO HH-
(dbopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.
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[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyXa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYyBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

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

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1. ITo uncny 6onbimux uHTErpanbHbIX cxeM (BMC) B MUKpOIPOIIECCOPHOM KOMITJIEKTE pa3inyaroT
MHUKpPOIIPOLIECCOPBI:

A) oHOKaHaJIbHbIE, MHOTOKAaHAJIbHbIE 1 MHOTOKaHAIbHbIE CEKIIMOHHBIE;

b) onHOanpecHble, MHOIOaAPECHBIE U MHOT0AJPECHBIE CEKLIMOHHBIE;

B) onHOKpucTanbHbIE, MHOTOKPUCTAJIbHBIE U MHOTOKPUCTAIbHbIE CEKIINOHHBIE;

I') omHOpa3psAHbIE, MHOTOPA3psHBIE U MHOTOPA3PSIIHBIE CEKIIUOHHBIE.

2. C moMOMIbI0 Y€T0 MUKPOTIPOIIECCOP KOOPIUHUPYET paboTy BCeX yCTPOWCTB MU(PPOBOM CUCTE-
MbI?

A) ¢ TOMOIIBIO IIWHBI TAHHBIX;

b) ¢ noMomkto muHBI aapeca;

B) ¢ momo1pio NIMHBI YIIpaBIeHUS;

') ¢ moMoIIIBI0 TOCTOSIHHOTO 3aroMHHaromIero ycrpoiicrsa (I13Y).

3. Yro nazeiBaercsa Bromom/BeiBosiom (BB)?

A) mepenaya JaHHBIX MEXAY siipoM DBM, BKIoUaromuM B ce0si MUKPOIIPOLIECCOP U OCHOBHYIO
namsTh, U BHEITHUMH ycTpoiicTBamu (BY);

B) paspsinHoCTBIO, T.€. MAKCUMAJIBHBIM YUCIIOM OJHOBPEMEHHO 00pabaThIBaeMbIX JABOMYHBIX pa3-
PSI0B;

B) agpeca sueiiku mamsaTH, B KOTOPOI HAXOAUTCS OKOHYATEIHHBIA UCTIOTHUTEIBHBIN aapec;

') nosne maMATH ¢ yrnops104eHHON MOCIIEJ0BATEIbHOCTHIO 3alMCH U BIOOPKU MHGOPMAIIH.

4. Yto sBIsSIETCS CTPYKTYPHBIM 3JI€MEHTOM (popmata 110001 KoMaH/1bI?

A) Peructp;

b) Anpec sueiiku;
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B) Onepann;

I') Ko onepanuu (KOIT).

5. OmHUM U3 coco00B 0OMEHa MaMATH K BHEITHUM yCTPONUCTBAM SIBJISIETCS:

A) PexxuM mipsiMoro 1ocTyna K maMsTH,

B) Pexxum GpopMupoBaHMs CUTHAIOB PEPhIBAaHUN B TAMSATH;

B) PexxuM niporpaMMHOTO yIIpaBiieHUs TaMSThHIO;

I') Pexxum oOcmyXUBaHUS TAMATH.

6. ....- MUKPOIMPOLIECCOPBI, B KOTOPHIX HAYaJI0 U KOHEIl BHIIOJHEHUS ONEpalNil 3a1at0TCS yCTPOI -
CTBOM YIIPaBIICHUSI.

A) YHuBepcaibHbIE MUKPOTIPOIIECCOPHI;

B) LludpoBbie MUKPOIIPOLIECCOPHI;

B) AcHHXpOHHBIE MUKPOTIPOIIECCOPHI,

I') CunxpoHHBIE MUKPOTIPOLIECCOPBI.

7. ..... - T0 o0OpabaTbIBaroIlee U YIPABISIONIEE YCTPONUCTBO, BBIMOJIHEHHOE C HMCIIOJIb30BAHUEM
texHonoruu BUC u obnanaromiee criocoOHOCTHIO BBIMOJIHATH O] NMPOrPAMMHBIM YIIpaBJICHUEM 00pa-
00TKy nH(pOpMaIMHK, BKIIOYasi BBOJ U BBIBOJ MH(OpMaIuu, apuhMEeTUIECKUE U JIOTHUECKUE OTepaIlui |
IIPUHATUE PEILICHUMN.

A) Ipoueccop;

b) Mukpormnporueccop;

B) KonTpomrep;

I') MukpokoHTpoJuIep.

8. I1o kakoii mK1HE NepeAatoTCs JIMIIb BEIXOAHBIE CUTHAIBI MUKpOTIpoIieccopa’?

A) llluna ynpasneHus;

b) lllnna naHHBIX;

B) llluna aapeca;

I') 3nech HET HYKHOM IIWHEI.

9. Yto o3navaet bC?

A) briox cuHXpoHU3AINH;

b) baza cunxponuzanuu;

B) Bepuou A u b;

I') 3neck HET MpaBUIIBHBIX OTBETOB.

10. Yto sBnsieTcs BaXKHON XapaKTEPUCTUKON KOMaHIbI?

A) ®opmar;

b) IIpomecc;

B) ®ynkuroHansHOE HA3HAYECHUE;

I') Anpec.

11. Yto o3navyaetr BYIIPIIP?

A) baza ynpaBneHus nocienoBareIbHOCTH paboThl MPOTpaMMbl peecTpa;

B) briok ynipaBneHus nopsaKoBOi paboOThI MPOrpaMMBbl PETHCTPA;

B) briok ynpasienrem npepeiBaHUEM PabOTHI MPOIIECCOPA;

I') baza ynpaBnenueM npepbiBaHus pabOThI perucTpa.

12. .... 5TO BBIUMCIHUTEIbHAS WIN YIPABISIONIAs CUCTEMAa BBIIIOJHEHHAs HA OCHOBE OJIHOTO WJIU
Heckonbkux MII conmepkamas BMIC nocTtosHHON u oneparuBHOM namstu, BUC ynpasneHus BBoioMm u
BBIBOJIOM MH(OPMAIIUHA U OCHAIICHHAs] HEOOXOIUMBIM MeprudepruiiHbIM 000pyIOBaHUEM (IUCIIICH, Teya-
TalolIee YCTPOMUCTBO, HAKOMUTEIM HA MATHUTHBIX JTUCKAX U T. I1.).

A) YauBepcanbsHbie - OBM;

b) Munu-2BM;

B) Hudposrie — OBM;

I') Muxkpo-OBM.

13. Yro o3nauaer bYBB?

A) brok ynpaieHus BBIIIOJIHEHUEM BBOJIOM;

b) brok ynpasiienust BBO1a/BBIBOIA

B) bnok ynpasiieHus: BUPTyaJbHOTO BBOJA;

I') briok ynpaBieHusi BUPTYaIbHOTO BBIBO/IA;
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14. Yem xapaxrepuzyerca MII?

A) PexxuMoM KOAMpPOBaHUS MTaMSITH;

b) Beomom\BreiBogoM;

B) TakToBoii yacToToi, PazpsgHocThio.

I') JlornueckuM ynpaBiIeHHUEM.

15. Yto o3nauaer bYIIK?

A) bnok ynpaBiieHus OCaea0BaTeIbHOCTH KOMAH/T;

b) brok ynpaiiennst npepeIBaHUSI KOHTPOJIEpa

B) bnok ynpasiieHus nporeccopa KOMaHz;

I') briok ynpaBienust mamMsiTH KOMaH/I.

16. B obmem ciydae nox Apxurekrypoir 9BM nonumaercs ...

A) alcTpakTHOE TNpeACTaBICHHE MAIIMHbI B TEPMHUHAX OCHOBHBIX (DYHKIIMOHAIBHBIX MOJYJEH
a3bika OBM, cTpyKTyphl TaHHBIX;

b) mukpomnpoueccopbl BKIIOYAIOUIME B ce0sl cUCTEMYy KOMaH] BO BPEMEHH, HAJIMYUU JIOTOIHH-
TEJNbHBIX YCTPONCTB B COCTaBE MUKPOINPOIIECCOpa MPUHIUIBI U pexuMbl DOBM;

B) Tonmbko ogHa mporpamma;

I') abcrpaktHbie onepannu IBM koTopble IMEIOT OJMHAKOBBIN HHTEp(ENC U MOAKIIOUEHBI K eIH-
HOU MHGOPMAIIMOHHON MaruCTpay.

17. Yro o3nauaet b3I1?

A) brox 3amuThl TamsTH;

b) basa 3amunTel npepbeiBaHus;

B) briok 3amuth porieccopa;

I') baza 3amuTe! npoueccopa.

18. B Mukpormnpolieccopax HCIOJIb3YIOT JIBa METO/Ia BHIPAOOTKH COBOKYIMHOCTH (DYHKIIMOHATIBHBIX
YIPaBISAIOLUUX CUTHAJIOB!

A) OTHOKPHUCTATBHBIN ¥ MHOTOKPHCTAJIBHBIN;

B) dyHKIMOHANBHBIN U TAKTOBBIN;

B) mporpamMMHBIil 1 MEKPOTIPOTPaMMHBIH;

') yauBepcanbHblii U IU(pPOBOiA.

19. 3a c4€T Yero MOKHO pacIMPUTh ONEPALIMOHHBIE BO3MOXHOCTHA MUKpOIpoieccopa ?

A) 3a cuet yBenuueHus yncina [13V;

b) 3a cuer yBenuueHus yncia namMsITH TaHHBIX;

B) 3a cuer yBenu4eHus yucia perucTpos;

') 3a cueT yBenmu4eHUs YKClia CUTHAJIOB.

20. Yro sBNsieTCA BXKHEHIIIUM CTPYKTYPHBIM 3JIEMEHTOM (opmaTa Jr000ii KoMaHab1?

A) KOIT;

b) Onepanpn;

B) anpec sueiiku;

I') Peructp.

14.1.2. Bonnpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
[Tpumeps!l npumenenuss MK B npombliieHHOCTH U OBITY, Bbllaya BapUaHTOB MHJWBHIYyaJbHBIX
3aJaHuH.
Nzydenue crangaptaoro uatepdeiicaoro npotokona UART.
N3yuyenue crangapTHoro uatepdeiicHoro nporokonaa RS-485.
N3yuenue crannapTHbIX nHTEpdeiicHbIx mpotokonos [2C, SPI.
3HAKOT€HEPUPYIOIINE JUCILIEH.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

OcCHOBHBIE BapHaHThl apXUTEKTYpbl U CTPYKTYphl. Kitaccudukanus coBpeMEHHBIX MUKPOIIPOLIEC-
COpPOB 10 (PYHKIIMOHATLHOMY NIPU3HAKY

OO01me cBeieHUs O CTPYKTYPE MUKPOIPOLIECCOPHBIX cucTeM. [IpuHIMN peanu3annu BeIOJHEHUS
nporpaMmsbl. Be13oB noxnporpammel. O0cayXuBaHue pephIBaHNN 1 UCKITroueHuid. [IpsMoii noctym k na-
MSTH.

[TpouieccopHoe AApO MUKPOKOHTpoiepa. Moaynu pe3uJeHTHONH NaMsATH MUKPOKOHTPOJUIEPA.
I13Y macounoro tuna. OgHokparno nporpammupyemsie [13Y. I13Y, nporpammupyemsble 1oiab30BaTesieM ¢

CornacoeaHa Ha noprane Ne 46398 18



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.

CornacoeaHa Ha noprane Ne 46398 19



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. Tembl 1a00paTOpHBIX padoT
[IporpammHuas Mozaenb U cucTeMa koman jJadbopatopHoro crenna SDK 1.1

HccnenoBanue paboThl 3HAKOTEHEPUPYIOIIETO KUIKOKpUCTAILTHIecKoro nHaukaropa (JKKI)
HccnenoBanne pexxumMoB padboThel mocienaoBarenbHoro nmopra (UART)
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HccnenoBanrue METOIOB aHAJIOTO-IIU(PPOBOTO MPeodpa3oBaHUs
Komminekcnas otnagka MIIC.

14.1.7. Bonpocsl nu¢depeHIupOBAHHOIO 3a4eTa

1. MuxkpormpoueccopHas texHuka. Onpenenenue. 2. MukponpoueccopHas cuctema. Onpenene-
Hue. 3. Muxkpomnporieccoproe ycrpoiictBo. Onpenenenne. 4. Mukponponeccop. Onpenenenne. 5. Mu-
KpokoHTposiep. Onpenenenue. 6. Obnactu ucnonb3zoBanuss MK (mpuBecTH CpaBHUTENBHYIO TaOJUILY
«XapakTepucTHUKa 3a71a4/pa3psaIHOCTb-IIPOU3BOAUTEILHOCTEY). 7. OCHOBHBIC HAIIPaBJICHUS PA3BUTHS MU-
KpOIIPOLIECCOPOB U MUKPOKOHTPOJIIEPOB. 8. Apxutekrypa. Onpeanenenue. 9. Ctpykrypa. OmnpeneneHue.
10. Apxurextypa: CISC. Omnpenenenme. 11. Apxurektypa:RISC. Onpenenenue. 12. Apxurekrypa:
VLIW. Onpenenenue. 13. Apxurekrypa @on-Helimana. Onpenenenue. JJocTOMHCTBA U HEAOCTAaTKU. 14.
["apBapackas apxutekrypa. Onpenenenue. loctouncrBa u Henoctatku. 15. KonBeliepHbIil MPUHIINT BbI-
nojaHeHus: komanj. 16. [lpuuunsl cHmxeHus >pdekTuBHOCTH KoHBeilepa. 17. CrnocoObl mpeacka3zaHus
BeTBIeHUH. 18. Kitaccudukanusi COBpeMEHHBIX MUKPOTIPOIIECCOPOB IO (PYHKITHOHAIIBHOMY TIpH3HaKYy. 19.
Mukponpoueccopsl o0miero Ha3HadeHus. HazHauenue, ucxons u3 KiaccupuKanuy no GyHKIHOHAIBHO-
My npusHaky. 20. MukpokonTposuiepsl. Haznauenue, ncxons u3 kiaccupukanuu no QpyHKIMOHATILHOMY
npu-3Haky. 21. Ha3nadenue u o6nacte npumenenus 8-paspsausix MK. 22. Haznauenue u 061acth mpu-
MeHnenus 16-pazpsaasix MK. 23. Hasnayenne u o0nacte npumereHus: 32-paspsaaasix MK. 24. [udpo-
BbI€ Ipoleccopbl curHanoB. OmpeneneHue, Ha3HaYeHUE M 00JacTh MpUMeHeHHs. 25. MaructpanbHo-
MOJIyJIbHYIO CTpyKTypa. Omnpenenenue. 26. TumoBas cTpyKTypa MUKpOIIpoliecCOpHOl cuctemsl. IlpuBe-
CTH PUCYHOK. 27. OCHOBHBIE PEXHMbI pabOThl MUKpOIIpOLIeCCOPHOM cuctembl. 28. IpepriBanue. Omnpene-
nenue. 29. Uckmouenue. Onpenenenue. 30. Knaccudukanus npepsiBanuii u uckitroueHuit. [Ipusectu pu-
cyHOK. 31.0OcHOBHBIE MTapaMeTpbl 1 OCOOEHHOCTH MPUMEHEHHs JBYHAIpaBICHHBIX [TOPTOB, HACTpanuBae-
MBIX Ha BBOJ MJIM BBIBOJ IIPOIPaMMHUpPOBAHUEM OMUTa B PErMCTpe HampasieHUs nepeaayu. 32.OCHOBHbIE
napamMeTpbl 1 0COOCHHOCTH NMPUMEHEHUS IBYHANPaBJICHHBIX IIOPTOB, HE TPEOYIO-IIUX MPEIBAPUTEIBHOM
uHuIManu3anuy. 33.OCHOBHBIE MapaMeTpbl U OCOOEHHOCTH MPUMEHEHMsI KBa3HJIBYHAIIPABJIECHHBIX MOP-
TOB. 34.OCHOBHBIE TapaMeTpbl 1 OCOOCHHOCTH MTPUMEHEHHS IBYHAIPABICHHBIX TOPTOB C MPOrPaMM-HbIM
MOJIKJIIOYEHUEM «IIOATATUBAIOIIMX» pe3ucTopoB. 35. [IpuHiun paboThl U OCHOBHBIE CBOMCTBA «KJIACCH-
yeckoro» taimepa. 36. Ilpunnun paGoThl U OCHOBHBIE CBOMCTBa yCTpOoHCTBa BXoxHoro 3axsara(lnput
Capture) u BoixonHoro cpaBHeHUs(Output Compare). 37. Ilpunuun paboTbl U1 OCHOBHBIE CBOMCTBA MPO-
reccopa coobituil. 38. Ocobennoctu peanuzanuu LLIMM(PWM)-Monyssiiinu B pa3HbIX MOACUCTEMAX pe-
anbHOro BpemeHu. 39. [lpunuun padotel 1 ocHOBHbIE apameTpsl Moayist ALIT Ha ocHose ALII nmocre-
JI0BaTeNbHO-T0 npubmkenus. 40.Anroput™ u GyHKIMOHAJIbHAS CXeMa MIPOCTOr0 U HEIOPOroro BapuaH-
ta ALII , ucronp-3yromero BHEMIHUM WM BCTPOEHHBIN aHAJIOTOBBIM Kommaparop. 41.1MuaTtepdeiice no-
CJIEZIOBATEIbHOTO BBOJA\BBIBOAA , MCIIOJb3yeMble AJs CBsI3U BcTpauBaeMoil MII-cuctemsl ¢ cucteMoii
yIOpaBJICHUs] BEPXHETO YPOBHS:HAa3BaHHE M OCHOBHbIE Xapakrepuctu-ku. 42. VHrtepdeiicsl mocnenona-
TEJILHOTO BBOJIA\BBIBOJIA , MCTIOJIb3YEeMbIe JUIs CBSA3U C BHEIIHUMU O oTHoueHuto k MK nepudepuitisiMu
MHTETPAIIbHBIMU CXEMaMHU, JaTYUKaMu (PU3NUECKUX BEJIHU-YHH C [TOCJIEOBATEIbHBIM BBIXOJIOM: Ha3BaHUE
U OCHOBHBIE XapakTepucTukH. 43. VIHTepdelchl mocienoBaTeaIbHOro BBOIa\BbIBO/IA , UCHOIb3YEMbIE IS
CBsi3u BcTpamBaemoil MII-cucTemsbl ¢ JIOKAJIBHOM CEThIO B MYJIbTUMHKPOIIPOLIECCOPHON CUCTEME: Ha3Ba-
HHUE U OCHOB-Hble XapakTepUcTUKU. 44.IIpoekTupoBaHre MUKPOIPOLIECCOPHON CUCTEMBI: o0IIee onuca-
Hue npouecca(npunuunsel). 45.Ilonsarue cuctemHoro npoexktupoBanus. 46.IloHsATHE CTPYKTYpHO-aIro-
puUTMHYecKoro npoektuposanus. 47. [loaTue QyHKIMOHAIBHO-IOIHYECKOro npoekrtupoBanus. 48. Ilo-
HSITUE KOHCTPYKTOPCKO-TEXHOJOTHUYECKOrO MPOEKTHUpoBaHUs. 49.XapakTeprucTuka BapuaHTa peaju3alnun
MII-cucteMbl Ha CTaHIAPTHBIX MUKPOCXE-Max(CTPYKTYpa CTOMMOCTH,CIOKHOCTb,cpokn). 50. Xapakre-
puctuka BapuaHTa peanuzaumu  Mll-cucteMbl Ha  moOMy3aka3HBIX — MHKpOCXe-Max(CTpyKTypa
CTOMMOCTH,CIIOKHOCTb,CpOKH). 51. Xapakrepuctuka BapuaHta peanuzaunu MII-cuctembl Ha 3aKa3HbIX
MHUKpOCXe-Max(CTPYKTypa CTOMMOCTH,CII0KHOCTh,CPOKH). 52.OCHOBHBIE 3Talbl MPOCKTUPOBAHUS HETHU-
noBoil udposoit yactu MII-cuctembl. 53.OcHOBHBIE 3TaIbl NPOEKTUPOBAHHS THIIOBOW MUKPOIIPOLEC-
copnoit yactu MII-cuctemspr. 54.OCHOBHBIE 3Talbl MMPOCKTUPOBAHMS aHAJIOTOBOM M aHAIOTO-IIU(POBOMA
yacti MII-cuctemsl. 55.Peanuzanus LHAII na ocnoBe LM —Mopynsauuu.

14.1.8. Tembl KypcOBBIX IPOEKTOB / KypCOBBIX padoT
CripoekTupoBaTh yCTPONCTBO KOppPEKLUHU yria onepexenus 3axuranus JIBC B 3aBUCUMOCTH OT
YaCcTOTHI BpallleHHsI KOJIEHYaToro Bayia. JlaTunk 000poToB BhIaeT 256 UMITYIILCOB 32 1 000pOT KoNeH4Ya-
toro Bana. [latuuk BepxHeit MépTBoit Touku (BMT) BbImaer 1 ummysse 3a 1 060poT.
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CrpoekTupoBaTh YCTPOWCTBO YNpaBICHHUS JIEHTONPOTsLKHOTO MexaHusma (JIIIM) kaccetHoro
MarHuTopoHa. YCTpONCTBO TOJDKHO O0OCECIIEUnBATh: a) BKIIOUCHUE PEKUMA: CTOI, BOCIIPOU3BEIACHHE, 3a-
MUCh, TIEPEMOTKA BIIEBO (BIPABO), YCKOPEHHAs MEPEMOTKa BIEBO (BIPaBO); 0) MHIUKALUIO PEKUMA; B)
YCKOpPEHHas IEpEMOTKA BKJIFOUAETCS MPU HAXKATUHM COOTBETCTBYIOIINX KHOIIOK JIOJIBIIE 2 CEKYH]L

CripoekTHpoBaTh yCTPOWCTBO YyHpaBieHUs IoMO(oHOM s moabe3na Joma Ha 15 KBapTup.
YCTpoicTBO TOMDKHO 00€CTIeunBaTh TOHAIBHBIM BBI30B M MOJIKIIOUEHUE TPOMKOTOBOPSIIEH CBSI3H B KBap-
THUpPE, HOMEp KOTOpOil HaOpaH Ha KHOMOYHOW KiaBuarype. TOHaJIbHBIN BBI3OB JOJKEH ACHWCTBOBATH B
Te4eHHe | MHUH. IOCJIE Yero Ha 5 MHH. IEMCTBYET 3alpeT Ha BhI30B. Uepe3 5 MUHYT mocie MOCIEAHErO
Ha)KaTHs JTI000# KIABUINHM, YCTPOMCTBO MEPEXOMUT B ACKYPHBIH PEXUM. YCTPOMCTBO JOJDKHO COEIH-
HATHCS C KBAPTUPHBIMU NYJIbTAMH MO JBYXIIPOBOIHOM JINHUH.

Pa3pabotath >1eKTpOHHBIN TaliMep ¢ WHAMKALMEH B pexXHMe 0OpaTHOro cueTa YCTaHOBJIEHHOTO
BPEMEHH B Hacax, MUHyTaxX U CeKyHAaX. B TeueHue 3aJaHHOTO BpEMEHHOTO OTpe3Ka JI0JIKEeH ObITh BKIIIO -
YeH UCIIOJIHUTEIbHBIN 3JIEMEHT (HarpeBaress).

CnpoeKkTupoBaTh U3MEPUTENH YACTOTHI CETU C TOYHOCTBIO JI0 AECATHIX I0JIEW repua Mpu BpEMEHH
u3MepeHus He Oosee onHON ceKyHabl. MHpopmarms nomkHa 1y0nupoBaThesi HA BHIHOCHOM Ta0Jlo, CBS3b
C KOTOPBIM OCYILECTBIIAETCS C IOMOIIBIO TPEXITPOBOIHON JINHUU CBSI3U.

CripoekTHpoBaTh MHOTOKaHAJIBHYIO CUCTEMY PETYJIMPOBAaHUS TEMIEPATYPHI B TEIuIe. Bxitouaer
BOCEMb JIaTYMKOB TEMIIEpaTypbl U HarpeBaTesneil. 3HaueHHe CTaOMIN3UPYEMOIl TeMIlepaTyphl 3a/1aeTcs B
nuanasone ot 10 no 40 rpaxycoB. ManKaiuys BRIXOJHBIX CUTHAJIOB HA BKIIOYEHUE HarpesaresneH - ¢ no-
MOIIBIO0 JIMHEWKH cBeToanoAoB. Ha mudpoBoe Tabao BeIBECTH TemrmepaTypy OObeKTa, HOMEp KOTOPOro
HaOpaH Ha MPOrPaMMHOM IEPEKIIIoYaTee.

Pa3paboTath yCTpPOWCTBO OXpaHHOM CHUTHAIW3alMH. UHMCIO OXpaHIEMBIX OOBEKTOB - 10 64.
VYCTpoHCTBO TOHKHO COXPAHATH CBOIO Pa0OTOCIIOCOOHOCTh MPU BBHIKIIOUEHHUHU ceTH. IIpu HakaTuu KHOM-
ku “3anpoc” Ha MU(PPOBHIE HHAUKATOPHI TOCJICIOBATEIILHO BBIBOIATCS HOMEpPa OOBEKTOB, 0OCITYKEHHBIX
no curnaiy “TpeBora”.

CHopoeKTHpoBaTh YCTPOMCTBO KOHTPOJII MHTEHCUBHOCTH IBMKEHHMSI udepe3 MocT. [lo 3ampocy
BHEIIIHETO YCTPOMCTBA BHIBOMUT HA IU(PPOBBIC MHIMKATOPHI Yac MUK U KOJMYECTBO aBTOMOOMIIEH, Ipo-
HIEIINX Ye€pe3 MOCT B 3TOT Yac.

CripoeKTHpOBaTh AEKTPOHHBIE Bechl. DUKCUPYIOT CHayaja Bec Tapbl (0aHKU IMOJ CMETaHy WU
pacTUTEIHLHOE MAcJIo), a 3aTeM YHCTBII BeC MPOAYKTAa U €r0 CTOMMOCTh B 3aBUCMMOCTH OT BBEJCHHOH C
KJIABHATypPbI LICHBI.

CrpoekTupoBaTh U3MEPUTETh YAaCTOThI BpaleHUs: potopa apurarens. {uanazon namepenus (100-
10000 06/mMun). UMITynbCHBIN TaT4MK BbIpabaThiBacT 96 UMITYIILCOB 3a Kaxablii 000poT. Bpems u3mepe-
HUSA - He O6osiee Tpex 000pOTOB poTOpa.

CrpoeKkTHpoBaTh YCTPONCTBO YIPABJIEHHUS YETHIPEXIBETHOM THpJSAHAON. 3agaTb HE MEHee
YeThIpex peKUMOB MeplaHus. KomuuecTBo naMi BbIOpaTh MPOU3BOJIBHO, PACCUUTATh COMPOTHUBIICHUE
IIBETOBOW KaX/10i1 BeTBH. BbIOpaTh KOMMYTALIMOHHBIN CUJIOBOM 3JIEMEHT, YIIPABJICHUE CHIIOBBIMHU KJTHOUYa-
MH OCYHIECTBIIATH Mpu nmomontu MIIC.

14.1.9. MeToauyecKkue peKoMeHIaluu

PykoBoacTBO BKIIOYaeT pabodyr0 MPOrpaMMy JUCHMIUIMHBIL, TPUMEPHBIC BapUAHTHl MHIUBUJLY -
aJIbHBIX, TBOPYECKHX 3a/1aHUI U KOHTPOJIBHBIX paboT.

Marepuan (pabota B mporpamMmax, IporpaMMUpPOBaHHE, HATUCAHNE MPOTPAMMHOI0 KoJa) 00bsc-
HSIETCS Ha JIEKTPOHHOM JOCKE C MOSCHEHUSMH, B TO BpeMs Kak 00ydaroluecs MOBTOPSIOT JeHCTBUS Ha
CBOHMX INCPCOHAJIBHBIX KOMIIBIOTCPAX.

Ha naGoparopHbix paboTax rpymnmna CTy[I€HTOB JIEJIUTCS Ha MOArpymiisl no 3-4 yenoseka. Jlabopa-
TopHas pabota Ne3 HampaBiieHa Ha TECHOE B3aUMOJCHCTBUE MOATPYII MEXY CO00i: HEOOXOAUMO HaIM -
caTh JIBYM MOArpYIIaM NMPOrpaMMHBIN KO AJIs ABYX JIaOOPaTOPHBIX MakKeToB, MpuueM 10i nmoarpymnme Ha
nepegady JaHHBIX, a 201 Ha IPUEM U BBIBOJ HA MHJUKATOP.

BriocnenctBun MakeTsl COENUHSIIOTCS MEXAy cO0OM, M mpoucxoqur oOMeH uHpopmarmen. Cko-
pocTh mepenaun, GopMaT mepesadd U JaHHBIC BHIOMPAIOTCS CTYIACHTAMU M COTJIACYIOTCS C IMperojaBa-
TeJIEM JIJIs1 UCKITIOUEHUSI IEPECEUECHHUS C PYTUMH MOArPYIIIaMH.

KypcoBoli mpoeKT sBisieTCsl 3aBepIIeHHEeM Kypca U MPEAroyaraeT MpoeKTHpOBaHUE HU(POBOTO
YCTPOHCTBA, COAEPIKALIET0 OJHOKPUCTAIbHBIN MUKPOKOHTpOJLIEp. {1l yCIIeNIHOro BBIIOJIHEHUS! Kypco-
BOI'0 IpoOCKTa CTYACHTBI HOJLKHBI MMPHUMCHUTHL Ha IMPAKTHKES BCC 3HAHUA, IMOJYYCHHBIC IPU H3YYCHUU
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caMOM TUCIUTUIUHEL.

Jns u3ydenus: nporecca omaaku MIIC pexoMeHIyeTcs MCIOIb30BaTh CIEAYIOIIEe CBOOOTHO
pacnpocTpansemoe (freeware) mporpaMMHOE 0OeCTICUCHHE:

1. Monemuposuuk/omiagauk AVSIMS1 — cBo6oaHOo pacnpoctpansemoe 10 npennasHadueHo st
MoenupoBanus padbotsl OOBM (umeetcs B Hamuunn). - 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 — cBobonHo 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 ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuI ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXHOCTAMU
310pPOBbA U MHBAJIMJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C napyumeHusMu
ciryxa

[Tpeumy1ieCTBEHHO MUCHMEHHAS
npoBepKa

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

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyueHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOIO CaMOCTOsITeNIbHbIE PabOTHI, BONPOCHI K METONaMHU
amrapara 3a4eTy
C orpannuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MIOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI ACCUCTCHTOM 33JJaHUs BCIYX;

- IPe0CTaBICHUE 33JaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 0OyJarommxcst MpeaycMaTpUBaeTCsl TOCTYTI -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOIL30BAaHUEM YCIYT ACCHCTEHTA,;

— NPE/ICTaBICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuu B popMax, aJaarTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUU:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:
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- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

[Tpn HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS U MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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