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PilCC.\l()TpeHél 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokos Ne 1 ot « 30 » 8 2016 1
JINCT COTJIACOBAHUIA

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDenepanbHoro locygapcTBEHHOTO
oOpa3zoBarenbHOTO cTaHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKU
(cnermanpHOCTH) 27.03.04 VYmpaBieHue B TEXHMUECKUX cucTeMax, yrBepkiaeHHoro 2015-10-20 rona,
paccMOTpeHa U yTBepkIeHa Ha 3acenanuu kadenpsl «30» aBrycra 2016 roga, mporokon Nel.

Pazpabotunku:
K.T.H., 1o1eHT kad. KCYII Komy6unckwuii B. I1.

3aBexyrommii odecriednBaromei kad.
KCVII [Iypeirun 1O. A.

Pabouas nmporpamma coracoBana ¢ GakyiasTeToM, TpOoQUINPYIONICH U BRITYCKAOIIEH KadeapaMu
HaIpaBJeHUs OJTOTOBKHU (CHEIUATBLHOCTH).

Jexan ®BC Koznosa JI. A.

3aBeqyromInid BEITyCKAOIIEH Kag.

KCVYII [ypeirun 1O. A.
OKCIIepTHI:

K.(b-M.H., mpodeccop kad. KCYII
TYCVYP 3103bK0B B. M.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
dbopMHUpOBaHUE CHUCTEMHOTO 0a30BOTO MPEACTABICHUS, MEPBUYHBIX 3HAHHWM, YMEHHH W HABBIKOB
CTY/IEHTOB 10 OCHOBaM MHKPOMPOIECCOPHBIX CHUCTEM, JIOCTATOYHBIX JUJISl JAJbHEHUIIEro MPOJOJIKEHUS
oOpa3oBaHHUsI M CamMOOOpa30BaHUS B OOJACTH BBIYMCIWUTEILHON TEXHHKH M B CMEXHBIX O0OJACTSX;
W3Yy4CHHE TPUHIUIIOB TMOCTPOCHUS, (PYHKIIMOHAIBHBIX BO3MOXHOCTEH W aPXUTCKTYPHBIX pEUICHHMA
COBpeMEeHHBIX MuKpomporeccopabix cucrem (MIIC), mukxpokonTposuiepoB (MK) u mpombIieHHBIX
OBM; ocBoeHUE METOUKH MPOESKTUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM.

1.2. 3agaum IMCHUIIITHHBI
— 3ajaun  AMCUMIUIMHBL C(OPMHUPOBATH IPEACTABICHHUS O: MPUHLMIIAX IOCTPOCHUA U
(GYHKUMOHAJIBHBIX ~ BO3MOXXHOCTAX  MHUKPOINPOLECCOPHBIX ~ CHUCTEM,  MHUKDOKOHTPOJUIEPOB U
NPOMBIIIICHHBIX DBM; COCTOSIHUM pa3BUTHS COBPEMEHHOH SJIEMEHTHOH 0a3bl, BEIYIIMX MHPOBBIX
U3TOTOBUTENAX U OTEYECTBEHHBIX IOCTABILIMKAX NIEKTPOHHBIX M MUKPONPOLECCOPHBIX KOMIIOHEHTOB;
METOJIUKE IIPOEKTUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM. ;

2. Mecto qmucuuiuiaiabl B cTpykrype OITOII

Huciummna  «Mukponponeccopisle  ycrpoiictBa»  (bl.  Jucuumiuuelr  (Moxmynu)) bl
JucuuiuinHel (MOLyNn1) Npo(ecCuoHaIbHOro LHUKIIa 0053aTeNIbHbIX TUCIUILIHH.

[IpeamecTBylOUMH ~ JUCUUIUIMHAMH, (DOPMHUPYIOIIMMH  HaYajbHBIC 3HAHHSA, SBISIFOTCA
Cllelylolllie JUCLUIUIMHBI: BbIYMCIUTENbHBIE MAIIMHBL, CHCTEMbl U ceTd, WH(popMalnoHHbIE
TEXHOJIOTHH.

[Tocnenyromumm TUCHUIIMHAMY SBJISIOTCS: ABTOMaTH3MPOBAHHBIE KOMIUIEKCHI PACIPEAEICHHOTO
yIpaBiaeHUs, DJIIEMEHThI U yCTPOWCTBA CUCTEM aBTOMATHKHU.

3. TpeOoBanus K pe3yJibTaTaM 0CBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETSHIUI:

— OIIK-7 crnocoOHOCTBIO YYHTHIBaTH COBPEMEHHBIC TEHACHIMU pa3BUTHS OSJIEKTPOHUKH,
U3MEPUTENIbHOM M BBIYMCIUTENBHOM  TEXHUKH, HH(OPMALMOHHBIX TEXHOJIOTMH B  CBOEH
po¢eCcCUOHAIBHON JesITeNbHOCTH;

— IIK-3 roroBHOCTHIO y4acTBOBaTh B COCTABJIEHUU AHAJIUTUYECKUX OO30pOB U HAy4HO-
TEXHMUYECKHX OTYETOB II0 pe3yibTaTaM BbIIOJHEHHONW paboThl, B MOATOTOBKE MYOJUKALUN 10
pe3ynbTaTtaM MCCiIeJOBaHUH U pa3paboToK;

— [IIK-9 crocoOHOCThIO TPOBOAWTH TEXHUYECKOE OCHAIIEHHE PabovynX MECT U pa3MelieHue
TEXHOJIOTHYECKOr0 000PYI0BaHHS;

— IIK-10 roToBHOCTBIO K yd4acTHiO B pa0oTax IO M3rOTOBJICHMIO, OTJIAJKE M CcJade B
AKCIUTYaTalllio0 CUCTEM U CPE/ICTB aBTOMATH3aluH U YIIPABJICHHUS;

B pe3synbrare n3y4eHus JUCLUILUIMHBI CTYIEHT JOJKEH:

— 3Harp [IpUHIUOBI TOCTPOEHHS MHMKPOIPOLECCOPHBIX CUCTEM M MUKPOKOHTPOJIEPOB;
OCHOBHbBIE MHUKPOIIPOLIECCOPHBIE CEMEICTBA OTEYECTBEHHOIO M 3apy0eKHOIo MpOU3BOACTBA; Bompockl
anmnapaTHOM U MPOTrpaMMHON OpPraHMU3alliuid MUKPOIPOLECCOPHBIX cucTeM; MIHCTpyMeHTalbHbIE CPENCTBA
OTJIAJIKU, JMArHOCTUKYU U MMPOEKTUPOBAHUSI MUKPOIPOIIECCOPHBIX CUCTEM U MUKPOKOHTPOJIJIEPOB.

— YMeThb  MHCIIOJIb30BAaTh  HMHCTPYMEHTAJIBHBIE  CPEACTBA  OTJIAAKH, JHAarHOCTUKH U
IIPOEKTUPOBAHHUS MUKPOIIPOLIECCOPHBIX CUCTEM u MUKPOKOHTPOJIJIEPOB; IPUMEHATH
MUKpOTNPOILIECCOPHBIE  yCTPOWCTBA U CHCTEMbl B AaBTOMATHU3WPOBAHHBIX CHUCTEMAxX YIIpaBJICHUS
TexHonornueckum mnpoueccom (ACYTII).

— BjJagerb VHCTpyMeHTanbHBIE CpPEACTBA OTJIAAKW, JAUATHOCTUKHM M TMPOEKTUPOBAHUS
MHUKPOTPOILIECCOPHBIX CUCTEM U MUKPOKOHTPOJUIEpoB; HaBblkaMu MPOEKTHUPOBAHUSI MUKPOITPOLIECCOPHBIE
ycrpoiictea B ACYTII.
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4. O0beM TMCHHMIIMHBI M BBl Y4e0HOH padoThl
OO0wast Tpy10€MKOCTh JUCIMITIIMHBI COCTABIIAET 3 3a4E€THBIX €IUHMIIBI U NTPECTABICHA B TaOIHIIE

flfjénnua 4.1 — Tpynoe€MKOCTh JUCUUILIHHBI
Ne Bunapl yueOHOIM nesITeIbHOCTH 6 cemectp Bcero Enynunne:
1 Jlexum 20 20 4acoB
2 JlaGoparopHbie 3aHATHUS 34 34 4acoB
3 Bcero aynuTopHbIX 3aHATUN 54 o4 4acoB
4 W3 HUX B HIHTEPAKTHBHOU (opme 12 12 4acoB
5 CamocrosiTenbpHas pabora 54 o4 4acoB
6 Bcero (0e3 sx3ameHa) 108 108 4acoB
7 OO6mast Tpy10eMKOCTh 108 108 4acoB
3 3 3.E

5. Conep:xaHue TUCUMILIAHBI

5.1. Pazaessl JUCHUIIMHGLI 1 BUABI 3AaHATHI
Paznensl AMCHMITIUHBL U BUBI 3aHATUH MPUBEIACHBI B TabuIe 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHGBL U BUABI 3aHATHA

z £ = =
s g 3 =
Ne Ha3zBanus pa3zienoB AUCHUILUIMHBI 2 i % S 5
= 2 g :
2. g g e
8 S = 5
< = o o
= 8 A s
1 HasnaueHue u 061acTU IPUMEHEHUS 1 0 14 15 OIIK-7, TIK-3
MHUKPOIPOIIECCOPHBIX YCTPOMCTB
2  Muxkponporeccop. ApXUTEKTYypa 2 0 2 OIIK-7, TIK-3
3 IlamMsTh B MUKPOITPOLIECCOPHBIX CHCTEMax 1 0 0 1 OIIK-7, TIK-3
4  HHrepdelicHble yCTpoiicTBa BBOJA/BBIBOJA 2 18 0 20  OIIK-7, IIK-10, ITK-3,
nH(pOpMaIMU B MUKPOITPOLIECCOPHBIX I1K-9
cucreMax
5 BHyTpeHHSS CTPYKTypa COBPEMEHHOIO 2 0 8 10 = OIIK-7, TIK-3, I1K-9
MHUKPOKOHTpOJIIepa
6 Kiaccudukamus MUKPOKOHTPOJUICPOB 1 0 0 1 OIIK-7, I1K-3
7 Ilporpammuoe o0ecrieueHue 2 4 0 6 OIIK-7, TIK-10, TTK-3
MHUKPOIPOIIECCOPOB
8 Kpurepuu BrIOOpa MUKPOIIpOIIECCOpa 1 0 16 17 OIIK-7, I1K-3
9 Kuaccudukanus u aHaJINU3 COBPEMEHHOTO 2 4 0 6  OIIK-7, I1K-10, I1K-3,
COCTOSIHUS pIHKa MUKPOKOHTPOJUIEPOB Ha I1K-9
npuMepe Harboliee IPKUX MpecTaBuTeNen
10 [Ikoxna mudpoBoii 00pabOTKH CHUTHAIIOB 4 8 0 12 OIIK-7, IIK-10, T1K-3
11 TIpoexTupoBaHNE MUKPOIPOLECCOPHBIX 2 0 16 18  OIIK-7, I[IK-10, TTK-3,
CHCTEM I1K-9
Hroro 20 34 54 108
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5.2. Conep:xkanue pa3aesioB IMCHUNJIMHBI (110 JEKIUSIM)

CopeprkaHue pa3enoB TUCIUATIINH (TI0 JIEKIMSIM) MPUBEICHO B TabmuIe 5.2.
Tabnuna 5.2 - ConeprkaHue pa3aenoB TUCIUIUIAH (TI0 JEKIUSIM)
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Ha3Banus pa3zaenos CopeprkaHue pa3fesnoB JUCUUIIMHBI 10 JEKIHSIM g o
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6 cemectp
1 Hasnauenwue u * [Ipenmer, 0OBbEKT, METO, LIEJH U 3a4a41 JUCIIUTUIMHBI 1 OIIK-7
obnactu npuMeHeHus1 "MuKkpomnporieccopabie cucteMbl”. ¢ [lepBbie onpeaeneHus u
MUKpPOIIPOLIECCOPHBIX MOHATHUsL. KOHTpoOII1ep, NpOMBIIIIIEHHBIH KOMITBIOTED,
YCTPOWCTB MHUKPOIPOLIECCOP, MUKPOKOHTPOJIEP, MUKPOIIPOLECCOPHBIN
KOMILJIEKT | T.7. * Ha3HaueHue u o0acTu mpuMeHeHHs
MUKPOINPOLIECCOPHBIX YCTPONCTB : TOBAPbl HAPOJHOTO
notrpebnenus, npoMbiieHHOCTh, ACYTIT u T.a.
[Ipencrasnenne MHPOPMAIIE B MUKPOIIPOIIECCOPHBIX CHCTEMAX *
[TocnenoBarenbHbIN U MapaJIENbHBIN CIOCO0 MPeICTaBICHUS
nHpOpMaLIUU
Hroro 1
2 Muxpomnporeccop. * OCHOBHBIE YaCTU MUKPOIIPOIIECCOPHOTO YCTPOIMCTBA; * 2 OIIK-7,
ApXUTEKTypa Omnpenenenue U Ha3HaueHHe npoieccopa. * O030p u I1K-3
XapaKTEPUCTUKHN APXUTEKTYP MUKPOIIPOLIECCOPOB; *
Mukpornpoueccop. OnpeneneHue, TANOBOM coctas; * [IpuHimn
JIEHCTBHS U BHYTPEHHEE YCTPONCTBO MUKPOIIPOLIECCOPOB; ®
Ha3nauenue coctaBHbIX yacTeld MUKpoIiporeccopa;  AJIY.
Omnpenenenue, GyHKIIUU, OCHOBHBIE OTI€paIliH, BBITIOJIHIEMbIC B
AJTV.
Hroro 2
3 [TamsTh B * [TaMATH B MUKpPONPOLIECCOPHBIX CUCTEMAX — OIIPENECICHUE, 1 OIIK-7,
MUKpPOIIPOILIECCOPHBIX Ha3HaueHue, knaccuduxanus; « OCHOBHbIE XapaKTEPUCTUKU I1K-3
CUCTEMAX IIOJIyTIPOBOAHMKOBOM NMaMATH; * THUIIBI MUKPOCXEMBI
OTIepaTUBHBIX 3anloMUHaOMMX ycTporcTB (O3Y); ¢ Tumsl
MHUKPOCXEM MOCTOSHHBIX 3allOMUHarOImuX ycTpoicT (I13Y); «
Bydepnas u crekoBas namsTh B MUKPOIIPOLIECCOPHBIX
YCTPOMCTBAX.
Hroro 1
4 UnTepdericubie * [locnenoBarenbHbBIN U ApAJTIEIBHBIN CIIOCO0 Mepenadn 2 OIIK-7,
yCTpOMCTBa uHpopmanuu. OnpeneneHyue, XapakTepUCTHKH, TPUMEPBI; I1K-3
BBOJ1a/BBIBOJIA CrpykTypa ¥ NpUHIUI pabOThI apaylieIbHON MIKHBL; * PexXuMbl
UH(pOpPMaIUH B o0MeHa MeXIy MUKPOIPOLIECCOPHBIMU YCTPOMCTBaMU:
MUKPOITPOLIECCOPHBIX AYIIJIEKCHBIN, OIYyAYIIJIEKCHBIA U CUMILIEKCHBIN; * Peanu3zanus n
CUCTEMAX IIPUMEHEHUE CUHXPOHHON M aCHHXPOHHOM IOCIIEA0BATEIbHOMN
repeayy JaHHbIX; * AJTOPUTM paboThl aCHHXPOHHOM
IIOCJIEJOBATENIBHOM NIEpeady TaHHBIX.
Hroro 2
5 BayrtpeHHss * Kparkas ucropust MUKponiporieccopoB * OCHOBHbBIE 2 OIIK-7,
CTPYKTypa XapaKTEPUCTUKN MUKPOIIPOLIECCOPOB * ICTOpHUS apXHUTEKTYD. [1K-3




COBPEMEHHOTO Ocnognble uepThl RISC u CISC koHIIEnuu noCcTpoeHUs
MUKPOKOHTPOJIEPA  MHUKPOKOHTposuiepa; * CTpykTypa U Ha3HAY€HUE OCHOBHBIX
0JI0OKOB COBPEMEHHOT'0 MUKPOKOHTpOJIJIepa ¢ BbruncinTenbHbIi
6110k; * [TamaTe mporpaMm u JaHHbIX; * [IopTel BBOJA/BBIBOAA;
[epudepuiinpie ycTpoiicTBa: TailMepbl/CUETINKH, AaHATIOTO -
g poBoii npeodpa3oBareb, aHAJIOTOBbIM KoMIIaparop,
IapajuIeIbHbIN U II0CIIEN0BATEIbHbBIN NIOPT; * PexXUMBI
MIOHMKEHHOTO SHEPronoTpeOIeHnss MUKPOKOHTPOJLIEPA.

Utoro 2
6 Knmaccudukanms » UeThipexpa3psiiHbIe MUKPOKOHTpOJUIEPHL;, * Bocbmupazpsaasie 1 OIIK-7,
MUKPOKOHTPOJUIEPOB  MUKPOKOHTpoIuIepsl; ¢ [llecTHaauaru- u TpuanaTyu pa3psaHbie I1K-3

MUKPOKOHTpOJIepsl; * [Iponieccops! 1 poBoii 00paboTku

CUTHAJIOB.

Hroro 1
7 IIporpamMmmHoOe » O01IKe MPUHIUITEI pa3pabOTKH TPOrPAMMHOTO 00CCIICUCHHS 2 OIIK-7,
oOecrieueHue MIIC; « KoMnuasTopsl ¥ mporpaMmmaropsl; * MHCTpyMeHTalbHbIE I1K-10,
MUKPOIIPOILIECCOPOB  CPEACTBA pa3pabOTKU U OTJIAJKU MPOrpaMM AJis I1K-3

MUKPOKOHTPOJJIEPOB: BHYTPUCXEMHBIE 3MYJISATOPHI,
[IPOrpaMMHBIE CUMYIISATOPBI, IJIaThl Pa3BUTHUSI(OLIEHOYHbIE
IJ1aThl), MOHUTOPHI OTIAAKH, SMYISITOphI [13V.

Hroro 2
8 Kputepuu Boibopa * OCHOBHBIE CUCTEMHBIE U (PYHKIIMOHAIbHbBIE TPEOOBAHMUS; * 1 OIIK-7,
MUKpoIIpoleccopa Cucrema ¥ BBIIIOJHEHUE KOMAH[; * XapaKTepUCTHUKA [TOCTaBIIMKA I1K-3

u npousBoautens; * Kpurepuu ornieHku npu Beidope
MHUKPOIIPOLIECCOPA: TEXHUYECKHUE XaPAKTEPUCTUKH,
9KCIUTYaTallMOHHBIE XapaKTEPUCTUKH, TOTPEOUTEIHCKIE

CBONCTBA.

Utoro 1
9 Knaccudpukauus u  » Bocemupaspsanusie RISC mukpokontposuiepsr: Atmel, 2 OIIK-7,
ananu3 coppemenHoro Microchip, Scenix, Aurcrpem; * Bocemupaspsiaasie CISC [1K-3,
COCTOSIHHSI PbIHKA MUKpOKOHTposuiepsl: Motorolla, Zilog, Samsung; ¢ I1K-9

MuKpokoHTposiepoB  [llectHaauarupaspsiible MUKpoKOHTposuieps! ¢pupm Hitachi u
Ha npuMepe HanOonee Advanced Micro Devices.

ApKUX npeacrasureneiliroro 2
10 HIkona uudposoii * Tunosoii cocTaB cucTeMbl Ha 6a3e HUPPOBOTro MpoLeccopa 4 OIIK-7,
00paboTku curHasioB  00pabotku curHanos (L[ITOC). « [locTronnctsa udpoBoit I1K-10
00pabOTKHU CUTHAJIOB B U3MEPUTENIbHBIX TpHOOpax ¢
Oco0eHHOoCTH TPOoLIeccOpoB IUGPPOBOIT 0OPaOOTKH CUTHAIIOB.
Hroro 4
11 ITpoexTrpoBaHue * YpOBHHU IPEACTABIECHUS MUKPOIPOLIECCOPHON CHUCTEMBI. * 2 OIIK-7,
MHUKPOIPOIIECCOPHBIX OUIMOKU, HEUCTTPABHOCTH, Ae(PEKThl Ha BCEX CTAIMIX ITK-10,
cucTeM KU3HEHHOTO IIUKJIa MUKPOIPOLIECCOPHON CHCTEMBI. * DTaIbl I1K-9
MPOEKTHUPOBAHUS MUKPOIIPOIIECCOPHBIX cucTeM. DyHKITNH 1
3aJja4yM, perraeMble Ha KakaoM starne. McToyHuKy omunboK mpu
MPOEKTHUPOBAHUH. * DYHKIIUH U CPEACTBA OTIAIKH
MHUKPOIPOIIECCOPHOI cucTeMbl * KoMIiekcHas oTiiaaka
MHUKPOITPOIIECCOPHBIX CHCTEM.
Utoro 2
Hroro 3a cemecTp 20

5.3. Pa3aesbl AMCHMILIMHBI M MEKIMCHMILVIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMHY (PeAbLTY IIUMHU)
U o0ecrieynBaeMbIMU (MOCJIeYIOIUMH) TUCHUIIIMHAMHA
Paznenbl qUCIUTIIIMHBI M MEKIUCITUTIIMHAPHBIE CBSI3H C 00CCIEYMBAIOMIMMHU (TIPEIBITYIIIUMHI) 1
obecrneurnBaeMbIMH (TTOCIEAYIOIMMHI ) TUCIUTUTHHAMU MIPEICTaB-JIeHbI B Tabmuie 5.3.
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Tabnuma 5.3 - Pa3gensl AUCIUITUHBL M MEXKIUCIUITTMHAPHBIE CBA3H

No paznenoB qaHHOUM TUCHMIUIMHBL, 111 KOTOPBIX HEOOXOIUMO
No HauMeHOBaHHE TUCLIUILINH M3yueHHe 00eCTIeUunBaIONIUX U 00eCIIeYnBaeMbIX JUCIIUILTUH

1 2 3 4 5 6 7 8 9 10 11

[IpenmectByronme JUCHUIIIMHB

1 BrrunciaurenbHBIC MAIIUHbI,
CHCTEMBI U CETH

+ + + + +

2 HWudopmanioHHbIC TEXHOIOTUU + +

[Tocnenyromme TMCUUIUIAHBI

1 ABromMaru3MpoOBaHHBIE KOMIICKCHI
pacrpeneneHHoro yIpaBIeHUs

+ + o+ + o+ o+ 4+

2 DIeMEHTHI U YCTPOMCTBA CHCTEM
aBTOMATUKHU

+ o+ o+ o+ o+

5.4. CooTBeTCcTBHE KOMIIETeHIMI, (pOPMHUPYyeMBbIX IPH U3YYECHUH AUCUMILIMHBI, M BU/AO0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX NMpPU H3YyYEHUH AUCLMIUIMHBL, U BHUJIOB 3aHITUN
IpeCTaBIeHo B Tabnule 5.4

Tabmuua 5. 4 — CooTBeTcTBUE KOMIETEHUMM W BUJOB 3aHATHH, (OpMHUpYEeMBIX NIpU H3YYEHUU
JTUCIUILTAHBI
Bunrsl 3austuii
<
= 2 &
S = ‘g
= = o
o ] ®
o S o g @
= = 2 z OpPMBI KOHTPOJIS
= iz 2 5
= 9 9) g
S = g )
7 Q. 5
S )
: :
= S
OIIK-7 + + +  KoHtponbHas pabota, OTueT no jsabopaTopHoii padore,
Ornpoc Ha 3aHATHIX
IK-3 + + +  KoHnrtponbHas padota, OTueT mo 1abopaTopHoii padoTe,
Ornpoc Ha 3aHATHAX
ITK-9 + + +  KoHntponbHas pabota, 3ammTa otyeta, OT4eT 10
naboparopHoii pabote, Onpoc Ha 3aHATUAX
[TK-10 + + +  KoHntponbHas pabora, 3ammura otyeta, OTUeT 110
naboparopHoii pabote, Onpoc Ha 3aHATUAX

6. UnTepakTuBHBbIE MeTOABI M (OPMbI OPraHU3ALMYU 00yUYEeHHUS
TexHONMOoruMm MHTEPAaKTUBHOIO OOy4YeHHs MpH pa3HbIX (opMax 3aHATUN B Yacax IMPHUBEAEHbHI B
tabmuie 6.1
Tabnuua 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYEHHS PU Pa3HBIX popMax 3aHATUHN B 4acax

urepaxkTtuBHble 1adoparopHele  VMHTEpaKTHBH
MeTtonnp! p patop p Bcero
3aHATHSA bI€ JIEKIIUHU

[Ipe3enTaruu ¢ UCTIOIBL30BaHUEM 2 2
WHTEPaKTUBHOU JJOCKHU C

00CyXIeHHEM

Pabora B xomane 10 10
Hroro 10 2 12
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7. JIabopaTopHbIii MPAKTUKYM

Coneprkanue JabopaTopHBIX pabOT mpuBeIeHo B Tadmuie 7.1.
Tabmuna 7. 1 — Conepskanue 1aboparopHbIX paboT

=
=
=
Jes
g =
-~ o
4 E
s i
Hazpanus pazmenon Coneprxanue J1abopaTOpHBIX paboT = 0
g | 3
S
= s
o
]
(S]
6 cemecTp
4 UntepdeiicHbie Beon/BeiBoa. O0paleHue kK noamnporpaMMam. BeimonHenue 4 [TIK-3
YCTPOMCTBa BBOAA/BBIBOA  apU(METHUECKUX U JIOTHUECKUX KOMaH
nH(OpMaIHH B KonTpomnep kinaBuaTypbl U AUCIIES Y4eOHOTO 4
MHUKPOTIPOLIECCOPHBIX MHKPOIIPOLIECCOPHOTO KOMILIEKTA
cucTeMax HccnenoBanue pabOThI 3HAKOTEHEPHPYIOIIETO 4
KUAKOKpHCTauImdeckoro uaankaropa (JKKI)
Broa/BriBon. OOpamenue K moamnporpammam. Bemonaenne 6
apupMETHIECKUX U JOTUIECKIX KOMaH/
Htoro 18
7 IIporpammHOe [IporpamMMHast Moienb U cucTemMa koMaua Jaboparopaoro creama 4 OIIK-7,
o0ecrieueHune SDK 1.1 IK-3
MHKPOIIPOLIECCOPOB HWroro 4
9 Knaccuduxarms u ananmns VccnenoBanue pexkHMOB pabOTHI MOIYIIS MTOCIIEA0BATETFHOTO 4 OIIK-7,
coBpemeHHoro cocrossausi  mHTepdeiica (UART), opranuzanms B3auMoaeHCTBHS ABYX I1K-10,
pBIHKa MUKPOKOHTpOJUIEpoB J1abopaTopHbiXx cteHaoB SDK 1.1 uepes atoT nHTEpdEiic IK-3
Ha rpuMepe Haubosee sipkux Mrtoro 4
MpeacTaBUTENEH
10 Hxoxa nudpoBoit HccnenoBanne pexxuMOB pabOTHI MOIYJIS TTOCIIEIOBATEIEHOTO 8 OIIK-7,
00pabOTKH CUTHAIOB unrepdeiica (UART), ADSP 2181 IK-3
Hroro 8
Hroro 3a cemecTp 34
8. IlpakTHyeckue 3aHATHSA
He npenycmorpeno PYII

Buzpl camocToaTenbHOM paboThl, TPYAOEMKOCTh U (POPMUpPYEMbIE KOMIIETEHIIMU MPE/ICTaBIEHBI B

Tabmure 9.1.

Tabnuna 9.1 - Buasl caMmocTosTensHON paboThl, TPYIOEMKOCTh U JOPMUpPYEMbIE KOMIIETEHLIUU

9. CamocTosiTesibHasi padoTa

Ha3zBanus pasznenos

1 Hasnauenue u

CamocTosTenbHOE U3yYEHNE TEM
00J1acTH MpUMEHEHHsI (BOIIPOCOB) TEOPETUUECKOM YacTu Kypca

Bunpl camocTosTensHON paboThI

TpynoemkocTs 4
dopmupyeMbie KOMICTECHIIHN

6 cemecTp

I1K-3

YCTPOMCTB
5 BuyTpeHHs1s

MUKpOIpoLeccopHbix HToro

CaMocTosITeIbHOE U3yUEHUE TEM 8

14
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DOpMBI KOHTPOJIA

OIIK-7, Omnpoc Ha 3aHATHUSAX,
KontponwsHas pabora

OIIK-7, Omnpoc Ha 3aHATHSAX,




CTPYKTypa (BOIIPOCOB) TEOPETUUECKOM YaCTH Kypca I1K-9 KonTponbhas pabota
COBPEMEHHOTO Utoro 8
MUKPOKOHTPOJLIIEpa
8 Kputepuu Beibopa  [IpopaboTka JEKIIMOHHOTO MaTepuana 16 OIIK-7, Ompoc Ha 3aHITHSIX,
MUKpOIIpoLeccopa Uroro 16 TIIK-3 KontponpHas pabora
11 IIpoextupoBanue CaMOCTOATENBHOE U3yUEHUE TEM 16 OIIK-7, Ormpoc Ha 3aHATUSX,
MHUKPOIIPOIIECCOPHBIX (BOMPOCOB) TEOPETUUECKON YaCTH Kypca [IK-10, KonTtponbHas paboTa
cHCTEM Hroro 16 TIK-3,

I1K-9
Hroro 3a cemectp 54
Uroro o4

9.1. TeMbI 1J151 CAMOCTOSITEJILHOTO U3yYeHHUS TEOPETHYECKOH YaCTH Kypca
Hcropust cemeiicTBa MEKpOKOHTposuTepoB Gupmel Intel ot 14004 mo 18051
Hcropust cemeiicTBa MEKPOKOHTPOJLIEPOB GpupMbl Motorola
HUctopus cemeilictBa MUKpOKOHTpoOJUIepoB Gupmel Texas Instruments
HcTopus cemelicTBa MUKpOKOHTpoOIIepoB Gupmbl Analog Devices
Hcropust cemeiicTBa MEKPOKOHTPOJLIEPOB (pripMbl ARM
ApxuTekTypa cemeiicTBa MUKpOKOHTposiepoB ¢upmer Intel ot 14004 mo 18051
ApXUTEKTYypa ceMelCcTBa MUKPOKOHTPOJUIEpoB hupmbl Motorola
ApXUTEKTypa ceMeicTBa MUKpOKOHTpoiuiepoB AVR ¢upmsr Atmel
ApxuTekTypa cemericTBa MUKpoKoHTpoiiepoB ADSP ¢upmbr Analog Devices
10. ApxuTektypa cemeiicTBa MUKPOKOHTpOJLIepoB pupmbl ARM
11. Beimenure mnpeumymectBa coBpemeHHRIX APM Ha ocHoBe IIK, B cpaBHeHMHM c panee
cymecTBoBaBIIMMU APM Ha 0OCHOBE MHEMOILUTOB U IyJbTOB yIIPABICHUS.
12. TlpencraBbTe (QYHKIHOHAIBHYIO CXeMy THIIOBOTO KoHTpoiuiepa B cucremMax ACYTII, m onwmmmre
(YHKIUH 1 32]1a91 KaXKI0TO ero OoKa.

©OoN>T WD

9.2. Bonpochl Ha MPOPadOTKY JIEKIIMOHHOT0 MaTepuaJia
13. CewmeiicTBa 8- u 32-pa3psiiHbBIX MUKPOKOHTpOIepoB AVR ¢upmer Atmel
14. CewmetictBa 16 u 32-pa3psaHbix MEKpokoHTpoiuiepoB ADSP ¢pupmbr Analog Devices
15. CewmeiicTBa 8- 1 32-pa3psAHBIX MEKPOKOHTPOIIIEPOB GupMbl ARM.

10. KypcoBas padora
He npenycmorpeno PYII

11. PeiiTuHroOBasi cucremMa AJISl OHEHKH YyCII€BAEMOCTHU CTYICHTOB

11.1. banabHbIe OLIEHKH /1JIsl 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — banbHble OLIEHKH A7 3IEMEHTOB KOHTPOJIS

MaxcuManbHBIH 0amn MakcuMamnbHBIH Oait 32 MakcuManbHBIH Oam 3a
. Bcero 3a
OneMeHTH yueOHoH nesitenpHOCcTH Ha 1-yio KT ¢ Hawana | mepuon mexxay 1KT u | mepuon mexny 2KT u Ha cenectp
ceMecrpa 2KT KOHEIl ceMecTpa
6 cemecTp
3aimuTa ot4yeTa 30 30
KonTponsHas pabora 5 5 10
Onpoc Ha 3aHITHIX 5 5 10
OtueTt mo nadboparopHoii padboTe 5 15 30 50
Hapacrarommm urorom 15 35 100 100
11.2. Ilepecyer 02/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
HCpCC‘ICT 0aJI0B B OICHKHU 3a KOHTPOJIbHBIC TOUYKHU IIPECACTABIICH B T3.6J'II/II_IG 11.2.
Tabnuna 11. 2 — Ilepecuer 6aI7I0B B OIIEHKH 32 KOHTPOJIBHBIE TOYKH
Bannel Ha 1aTy KOHTPOJILHOM TOYKH Ornenka

> 90% ot MakcuMasIbHOH cymMMbl OayutoB Ha nary KT 5

Ot 70% 10 89% oT MakcuManbHOH CyMMBI OaymutoB Ha gaty KT
Ot 60% 10 69% 0oT MakcHUMaIbHOM cyMMBI O6autoB Ha maty KT
60% ot MakcuMaJIbHOH cymMMbI OayutoB Ha jary KT

N Wb

11.3. Ilepecyer cymMMbl 02/1J10B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLICHKY
[Tepecuer cymmbl O0aioB B TPaJUIIMOHHYIO M MEXTYHAPOAHYIO OLIEHKY IpeacTaBiieH B Tabmuue 11.3.
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Tabmuma 11. 3 — [lepecyer cymmbl 6aJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOTHYIO OLIEHKY

Onena (FOC) Htorosas cymma 6ann(U)B, YUUTBIBAET Onenxa (ECTS)
YCIEIIHO CAAHHBIN 9K3aMEH

5 (om4HO) (3a4TEHO) 90 - 100 A (oTm4HO)
85 - 89 B (ouens xoporo)

4 (xopor1o) (3a4TeHO) 75 -84 C (xoportro)
70-74
65 - 69 D (ynoBneTBopHUTEIHHO)

3 (YIOBIETBOPUTEINHFHO) (3a4TEHO) 60 - 64 E (HocpeacTBeHHo)
2 (HeyJIOBJIETBOPUTEIBHO) (HE 3aU4TECHO) Hioxe 60 6ayutoB F (HeynoBIETBOPUTENIBHO)

12. Y4yeOHO-MeTOAUYECKOE 1 MH(OPMALIMOHHOE 0O0ecneyeHne TUCUUIINHBI

12.1. OcHoBHas uTEpaTypa
1. MukpomnporeccopHble yCTPOUCTBA U cUCTEMBI: YueOHoe mocobue / Pycanos B. B., IlleBenen
M. 1O. - 2012. 184 c. [DnekrponHbiii pecypc] - Pexum goctyma: http://edu.tusur.ru/publications/867,
CBOOOTHBIH.

12.2. lonosiHuTEIbHAS JIUTEPATYPA

1. HlapamoB A.B. OCHOBBI = MHKPONPOIIECCOPHOM  TEXHUKH: Y4eOHOEe  mocobue
pexomengoBanHoe CuoPYMII - Tomck : TYCVYP, 2007. - 187 c. (manuuue B 6ubmuoreke TYCVYP - 160
9K3.)

2. KanaGekoB b. A. LludpoBbie ycTpoiCTBa 1 MUKPOIPOIIECCOPHBIE CUCTEMBI | YUEOHUK ..- 2-¢
u3n. - M. : Topsiuast nmunus-Tenexkom, 2007. - 336 c. (nanuuue B 6ubnuoreke TYCVYP - 135 3k3.)

3. PoxnmecrBenckwmii J.A. MUKpOIIPOILIECCOPHBIE YCTPOMCTBA B CUCTEMAaX YIIPABICHH: Y4eOHOE
nocobue — Tomck. TMILJIO 2007 - 174c¢. (nanuuue B Oubnuoreke TYCVYP - 32 5k3.)

12.3. Y4eOHO-MeTOANYECKOE NTOCOOHE U IPOTPAMMHOe o0ecriedeHne
1. MukponponeccopHble yCTPOMCTBAa U CUCTEMBI: PyKOBOJICTBO K BBIIOJIHEHUIO J1AOOPATOPHBIX
pabor / Pycano B. B., IlleBeneB M. 10. - 2012. 23 c. [OnekTtpoHHslii pecypc| - Pexum nocryna:
http://edu.tusur.ru/publications/865, cBOOOIHBIIA.
2. MukponporeccopHple  yCTpOMcTBa W CHUCTeMbl:  PyKOBOJACTBO K  OpraHu3aluu
camocrosTenbHOi paboTel / Pycanor B. B., llleener M. 10. - 2012. 91 c. [DnexTpoHHBI pecype] -
Pexum noctyna: http://edu.tusur.ru/publications/866, cBOOOAHBIIA.

12.4. Ba3nl JaHHbIX, ]/IH(bOpMaIII/IOHHO ClIpaBOYHLIC U MOUCKOBLIEC CUCTEMbI
http://www.google.com
http://www.kcup.tusur.ru/
http://www.new.kcup.tusur.ru/
http://ru.wikipedia.org

oY

13. MarepuaibHO-TeXHH4YECKOE O0ecrevyeHue TUCHUITUHBI
[13BM, 10 mrt. Athlon 3500 MHz, 2048Mb RAM, HDD 40 Gb,
4 mwarel EZE-KIT ADSP2181,
4 Kommiekra YMK na 580 mporeccope.

14. ®oHx OLECHOYHBIX CPEACTB
@DOH/ OLIEHOYHBIX CPEACTB IPUBEACH B IPUIIOKEHUN 1.

15. MeTonnuyeckue peKOMEH/IAIUM M0 OPTraHU3ANMU U3yYeHU S TN CHUTLTHHbI
be3 pekomeH nanuii.
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«TOMCKHWM T'OCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe JUCITUATITAHBI
(IpakTUKH) U TPENCTaBISIET COO0M COBOKYIMHOCTh KOHTPOJIBHO-H3MEPUTEIBHBIX MATepUAIOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB MX MCIOIb30BaHMS, TIPEIHA3HAYCHHBIX
TUTSL U3MEPEHUS YPOBHSI TOCTHXKEHUS CTYJICHTOM YCTAaHOBIICHHBIX PE3YJIbTaTOB OOYUCHHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) UCIHOIB3YyeTCS MpU TPOBEIECHUU TEKYILIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOYHOM aTTECTAIlUU CTYICHTOB.

[TepedeHb 3aKperICHHBIX 32 TUCIUTIINHOMN (MPAKTUKON) KOMITETEHIIUHA MTPUBECH B Tadmuie 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUIIITMHON KOMIIETEHIIUN

Kon DopMyIupOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHHS KOMIIETCHIIUI
I1K-10 roroBHOCTBIO K y4acTHio B paborax mo  JlomkeH 3Hath [IpuHIunel nocrpoenus
M3TOTOBJICHUIO, OTJIA/IKE U Ca4e B MHUKPOIPOIIECCOPHBIX CUCTEM U
HKCIUTyaTallUI0 CUCTEM U CPEJCTB MHUKPOKOHTpPOJIIEpOB; OCHOBHBIE
aBTOMAaTH3allMU U YIPABICHUS MHUKPOIPOIIECCOPHBIE CEMENUCTBA OTE€YECTBEHHOTO 1
MK-9  CIOCOBHOCTHIO MPOBOIHTE TEXHHUECKOE 3apy0eKHOro NPOM3BOLCTBA; Bomnpocs! annaparHoit
OCHAIIEHHE PAGOUHX MECT H U IPOTPaMMHON OpraHU3alMi MUKPOIPOIIECCOPHBIX
pA3sMEIIICHHE TEXHOMOTHUECKOTO cucreM; IHCTpyMeHTaIbHbIE CPEICTBA OTIAKY,
oGopyIOBaHHs JTMAarHOCTUKU M POCKTUPOBAHHUS
MHUKPOIPOLIECCOPHBIX CUCTEM U
[IK-3  roTOBHOCTBIO y4acTBOBATH B MUKPOKOHTDPOJLICPOB.
COCTABIICHHH aHATHTHYCCKHX 0030POB U J[omkeH yYMETh UCIOIb30BaTh HHCTPYMEHTANLHBIE
HayqHO-TCXHHICCKHX OTHCTOB 11O CpEeICTBa OTJIAJKHU, IUarHOCTUKU U IPOEKTUPOBAHUS
pesyJIbTaTaM BbIIOTHCHHON PaOOTL, B \ykpOmpOLECCOPHBIX CHCTEM 1
TOATOTOBKE MyOIHKALHIA [0 PE3YIBTATAM | \pKPOKOHTPOJLICPOB; IIPUMEHSTH
HMICCIIC/IOBAHHIT U Pa3pabOTOK MUKPOTPOIIECCOPHBIE YCTPOMCTBA U CUCTEMBI B
OIIK-7 crnocoOHOCTBIO yYUTHIBATH COBpeMeHHbIe ABTOMATU3MPOBAHHBIX CHCTEMAX yIPABICHUA
TEHICHIIMN PA3BUTHS HICKTPOHHKH, TexHoJoruueckum npoueccom (ACYTID).;
M3MEPUTENILHON U BBIYUCIUTEIbHOMN Homxen Bianers MHCTpyMEHTaIbHbIE CPEICTBA
TEXHUKHU, HHOOPMAIIMOHHBIX TexHOooruid OTAaKH, THarHOCTHKH U IIPOCKTUPOBAHUS
B CBOEI MpodeCcCHOHATBHOM MUKPONIPOLNICCCOPHBIX CHCTEM 1
NEeATeNbHOCTH MHUKPOKOHTpOJIIepoB; HaBbIkaMu MpOEKTUPOBAHUS
MuKpornpoueccopuble ycrpoiictea B ACYTIL;

OO01re xapakTepUCTUKU TOKa3aTeiaed M KPUTEpHEB OLIEHMBaHMs KOMIETEHIMM Ha BCeX 3Tamax
IIpUBEJICHBI B TabnuIe 2.
Tabnuua 2 — O6mue XapakTepUCTHKH MOKa3aTreaed u KpUTeprUeB OLIEHUBAHUS KOMIIETEHIIMH M0 Tarnam

ITokazarenu u
KPUTEPUHU
OTnU4YHO (BBICOKHI
YPOBEHD)

3Hare YmeTn

Ob6nanaer ¢paktuyeckumu u O6MagaeT AUANa3oHOM
TEOPETUICCKUMU 3HAHUSMU MPAKTUICCKUX YMCHHIA,

B Ipe/IeNnax u3ydyaemMon TpeOyeMbIX I pa3BUTHUS
00J1aCTH C TOHUMAHUEM TBOPYECCKUX PEIICHUIA,
TpaHUIl TPUMEHUMOCTHU

abcTparupoBaHus IpodieM

Bmaners

Kontponupyer paboty,
ITPOBOJIUT OLICHKY;
COBEpIIICHCTBYET JCHCTBUS
paboThI

Xoporo (6a30BbIit

3naet ¢akThl, npuHIKNG, O0IamgaeT Auana3oHOM

BepeT OTBCTCTBCHHOCTDH 3a

3a1a4
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YPOBEHB) IPOIIECCHI, OOMIMEe TOHATHS TPAKTHUYECKUX YMEHUH, 3aBepIICHHE 3314 B
B IIpezieiax u3ydaeMoit TpeOyeMbIX ISl PELIeHUs]  HCCIIeI0OBAHUH,
oOnactu oTpezieNIeHHBIX MPo0JIeM B MPHUCIIOCa0INBAET CBOE
00JIaCTH HUCCIIETOBAHMS MOBEJICHUE K
00CTOATEIHCTBAM B
peleHny mpodieM
YnosnerBoputenbHo ObnagaeT 6a30BbIMU O6nanaer OCHOBHBIMHU Pabotaer npu npsiMmoM
(TIOpOroBbIif 00LIMMU 3HAHUSMHU YMEHUSIMH, TpeOyeMbIMH  HaOJIIOCHUH
YPOBEHbB) JUTSL BBITTOJTHEHUSI TPOCTHIX
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2 Peaqn3anus KOMIeTEHIIMIA

2.1 Komnerennus ITK-10

ITK-10: roTOBHOCTBIO K Y4aCTHIO B pa0b0OTax IO W3TOTOBJICHUIO, OTJIAJIKE U CJlaue B HKCILTyaTalluio
CUCTEM U Cpe,Z[CTB aBTOMAarmn3alvn nu YHpaBJIeHI/ISI.

st hopMupoBaHUs KOMIIETEHIIMKA HEOOXOAMMO OCYIIECTBUTD PSJl ATAOB. DTanbl GOPMUPOBAHUS
KOMIICTCHIINU, HpI/IMCHHGMBIC IJIA OTOro BHIABI SaHSITI/Iﬁ 158 I/ICHOJIBSyeMbIe CpeI[CTBa OILICHHUBAaHUA
MIPEACTABICHBI B Ta0IHIIE 3.
Tabnuna 3 — Dtansl GopMUPOBaHUS KOMIIETESHIIMH U UCIIOJIL3yEeMbIE CPEICTBA OIICHHUBAHUS

Cocras 3HaTh Ymetb Bnaners
CozaepkaHue BJIEMEHTHI U yCTPONCTBA HAaCTPOUTDH KakK 3HAHUSIMU TIO
9TaroB CUCTEM YIpPaBICHUS nepudepuiinoe MIPOEKTUPOBAHUIO
000pyIOBaHUS TaK AJIEKTPOHHBIX Y3JI0B
KOHTpoJsiepbl U APMb1 aBTOMAaTHU4e€CKOTO 1
OIEPaToOpOB ABTOMAaTU3HPOBAHHOTO
yIpaBICHUS
TEXHOJIOTUYECKHUX
IPOLIECCOB
Buel 3anatuii - e VHTepaKTHBHBIC e llnTepakTuBHBIE e llHTEepakTUBHBIC
nabopaTopHbIE 3aHSTHUS, nabopaTopHbIC 3aHSTHS, nabopaTopHbIe 3aHATHUS;
e llnTepaktuBHble nekuun; o MHTepakTuBHbIE JIekuuK; o JlaboparopHble
e JlaGoparopHsble 3aHsTHs; | o JlabopaTopHble 3aHATUS; — 3aHATHS,
o Jlexkuuu; o Jlekiuu; e CamMocrosiTenbHas
e CamocTosTenbHas pabora; e CamocTosTensHas pabora; padora;
Hcnone3yembie o KouTposbHas pabora; e KouTposnbHas paboTa; e Ortuer no
cpeacTaa ¢ Ortuer no nabopaTopHOU e Ortyer 1o jadoparopHoii  J1a0OPaTOpHON padoTe;
OLICHUBAHUS pabore; pabore; e 3ayer;
e Ornpoc Ha 3aHATHUSX; e Omnpoc Ha 3aHATHSX;
e 3auer; e 3auer;
dopMynupOBKa MOKa3zaTejae M KPUTEPHUEB OLICHUBAHHUS JAHHOW KOMIICTCHI[MM TPHUBEICHA B
Tabimue 4.
Tabnuna 4 — [Mokazarenu U KpUTEPHUH OLIEHUBAHKS KOMIIETEHIIUM HA dTanax
Cocras 3HaTh Y™meThb Bnanets
Otnuuno ® METOJIUKHU METOJIUKY ® TIOJYYHUTh U pa3o0parh ® BEKTOPHBIMU
(BBICOKHH YPOBEHB) = TECTHPOBAHUS JIBIHHBIC TTOJIYYCHHBIC TI0 YPaBHEHUSIMH JIJIsI
MHUKPOIPOLIECCOPHBIX pasHbIM uHTEepdeicaM | yInpaBlIeHUs CIOKHBIMHU

Xoporo (6a30BbIit
YPOBEHD)

YIIOBIETBOPUTEIHHO
(TTOpOroBbIif
YPOBEHD)

CHCTEM;

® TIPUHIIUIIBI YIPaBICHUS
TPaH3UCTOPHBIMU
npeoOpaszoBaTensiMu
UCTIOJB3YIOIIHUX IIIUPOTHO-
UMITYTbCHYIO MOTYJISIITIIO
1151 9 EeKTUBHOU pabOTHI,
HapUMep, aCHHXPOHHBIX
JBHATATEJICH ;

® TIPUHIIUIIBI COMPSKEHUS
IU(POBBIX W aHATOTOBBIX
AIIEMEHTOB;

Ha MHEMOCXEMY
TEXHOJIOTHYECKOTO
mporecca ;

® TOJKIIIOUUTH K
KOHTpPOJIIEPY KaK
aHaJIOTOBbIE TaK U
uu(dpoBbIe yCTpOHCTBA
U1 IEpBUYHOTO cOopa u
00paboTKu HHpOpMaLUH
0 TEXHOJIOTHYECKOM
IIPOLECCE ;

® TIOJKIIIOUUTH I10
aHAJIOTOBOMY
uHTepQeiicy NaTyuKu 1
U3MEpUTENIbHbIE

YCTPOWCTBA ;

2.2 Komnerenunus ITK-9
[1K-9: crmocoOHOCThIO TPOBOAWTH TEXHUYECKOE OCHAIIEHHE padOYMX MECT W pa3MEIICHHE

CornacoBaHa Ha noptane Ne 1710
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TEXHOJIOTHYECKOTO 000PYI0BaHMS.

s popmupoBaHMs KOMIETEHIIMA HEOOXOJUMO OCYHIECTBUTH PSIJl ATANOB. DTarbl OPMUPOBAHUS
KOMIETEHIIMU, TPUMEHSEMbIE JI 3TOr0 BHJAbl 3aHATHH W HCIOJIb3yEMbIE CPEACTBA OICHUBAHMS

MIPEICTABIICHBI B TAOJIHIIE 5.

Tabnuma 5 — Dtansl GOpMUPOBaHUS KOMIIETESHITUH U UCIIOJIL3YEeMbIE CPEICTBA OIICHHUBAHUS

Crioco0bI conpsiKeHUs
YCTPOMCTB MO
MOCIIEIOBATEILHOMY U
napajieIbHOMY
untepdeiicy. Metons! u
CpeICTBa U3MEpPEHUs
(U3HYECKUX BEIUYUH.

Cocras 3HaThb Y™meth
Coneprxanue ApXUTEKTYpYy BeiOupars
3TaNnoB BBIYMCIIMTEIIBHBIX CHCTEM. KOH(purypanuwo [I19BM.

Hacrtpausars apaiiBepa
ycTporicTB. BeiOupars
KOH(UTYpaIuio
MuxkpoxkoHTpoILIepa.

Bnaners

Haspikamu
npodeccruoHanbHOTro
ucnonb3oBanus [19BM u
OTIEPAIMOHHBIX CUCTEM.
Meronamu onpeneneHus
HEHUCIIPaBHOCTEHN
nepupepuiHOro
000pynoBaHuUsI 1O
MOCIIEIOBATEIIEHOMY,
napauiensHomy U Ethernet
uHTEpdeEiicy.

Bunpt 3anstuii e lHTepakTUBHBIC
e llHTEepakTUBHBIC
JIEKIUY;

e JlaGoparopHbie
3aHATUS;

o Jlexmnuy;

e CamocTosiTenbHas
pabora;

J'Ia60paTOpHI>Ie 3aHATHA,

L4 I/IHTepaKTI/IBHLIe

e llHTEpakTHBHBIC
JIEKIINH;

e JlaGoparopHbie
3aHSTHS,

o Jlexinm;

e CamocTosTenbHast
pabora;

na60paT0pHHe 3aHATHA,

e lIHTEepaKkTUBHBIC
71abopaTopHbIC 3aHSITHS;

e JlabGoparopHbie 3aHATHS;
e CamocTosiTenbHas padora;

Hcnonb3yembie
CpeacTBa
OLICHUBAHUS

e KontpomnbHas pabora
e Ortyer no
nabopaTopHO# pabore;
e Ormpoc Ha 3aHATHSIX;
e 3auer;

; | Konrponbhas pabora
e Ortyer no
nabopaTopHOit paboTe;
e Ormpoc Ha 3aHATUSIX;
e 3auer;

3

¢ Ortuer no nabopaTopHOU
pabore;
e 3auer;

CDOpMy.]'II/IpOBKa MoKa3areined u KPpUTCPUCB OLICHUBAHUA JJaHHOM KOMIIETEHITUHN IpUBCJCHA B

Tabimuue 6.

Ta6J'II/II_Ia 6 — Iloka3arenu u KPpUTCpUH OLUCHHUBAHUA KOMIICTCHIIMU HA dTallax

3HaTh
® KaK HaCTPOHUTH
IPOTPaMMH YO
06onouky(AVR studio)
TSt paboTHI ©
OTIpeIeIICHHBIM

Cocras
OTnu4HO
(BBICOKUI
YPOBEHD)

YMmern

e Hamucarb nporpamMmmy Ha Cu ¢

Bmangets
e METOJaMH

TpedyeMoil PYyHKITMOHAIBHOCTBIO =~ TIOJIKIFOUEHUS JIS

¥ 3aIpoOTpaMMHpOBATh i
MUKpPOKOHTposuiep 1o SPI
uHTepdeiicy;

HACTPOUKH 000pYI0BaHUS
10 MOCJIEI0BATEILHOMY U
napauieIbHOMY

Xopo1o
(6azoBbIi
YPOBEHD)

MHUKPOKOHTPOJLIIEPOM;
® OTJIMYME HAa YPOBHE
IIPOTOKOJIOB Pa3JINYHbIX
BHEUTHUX UHTEep(DEeNcoB.;

® KaK MOJKJIIOYUTH
TUTIOBBIE MUKPOCXEMBI
uHTepdeiicoB, HanpuMmep,
MAX32;

e apxutektypy ARM
MHUKPOKOHTPOJIJIEPOB. ;

® YeM OTIMYAETCS Ha
YPOBHE CUTHAJIOB OTIUYHS

® HaliTH HEHCIIPAaBHOCTb Ha
YPOBHE IPOTOKOJIA COEAVMHEHHUS
nepupepuiHOro yCTpoiicTBa. ;
® [IPEIIOKHUTH Pa3IMYHbIE
KOH(UTypanuu

MHUKPOKOHTPOJUIEPOB JJIsL Pa3HBIX

CTPYKTYPHBIX NOAPA3IEIIECHNUI;

e BBIOpaTh hopM GaxkTop y TUI
KOpITyca B 3aBHCUMOCTH OT
TEXHOJIOTHUECKOTrO IpolLecca.;
® TIPOCMOTPETH JAHHBIE

uHTepdeiicy;

® HaBBIKAMM HACTPOUKH
KOH(UTYpalMOHHBIX
(aiimos B UNIX
cucremax.;

® HaBBIKAMH PabOTHI C
peectpom B Windows. ;

® METOJaMHU UCIPABICHUS
HEUCIPABHOCTEH 1O

CornacoBaHa Ha noptane Ne 1710
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nportokona RS232 or MIPUXOIALIUE 10 BCEM [IOCJIEN0BATEIILHOMY

RS485. ; nepudepuitnbiM uHTEpPeiicam. ; | mHTEpdeiicy(RS232,

® UTO Takoe ¢ BriOparb onTuManbHyro RS485, USB);

raJbBaHMUYECKas pa3Ba3Ka KOH(PHUTypaIHio

EKTPUUECKUX MHUKPOKOHTpOJIJIEpA 110 KPUTEPUIO

COCIUHCHMUIA, JICILICBU3HBI;
Ynosnersopu e Kak ycTaHOBHTH e BBIOparh (hopM dakrop riatel | @ paboroit [I9BM nHa
TEJILHO OubIHOTEKY BBOAA BeIBoa aiisi 3a1a4 ACYTII; cpennem ypoBHe.;
(IOPOrOBBIA  COOTBETCTBYIOIIETO ® TIPOCMOTPETH JAHHBIC ® METOJAaMHU UCIPaBIICHUS
YPOBEHbB) MHUKPOKOHTPOJUIEpPA B npuxozasmue no COM nopry.; HEUCIIPABHOCTH 110

[IPOrpaMMHYIO Cpeay; e BbIOpaTh KOHPUTYPALIKIO IIOCJIEZIOBATEIIBHOMY

® CKOH(HUTYpHUPOBAThH MUKPOKOHTPOJLIEPA T10 HHTEpEHCY.;

ApaiiBepa BHYTPEHHUX U | KPUTEPHUIO(JCIICBU3HBI JIHOO

nepudepuiHbIX (YHKIIMOHAIBHOCTH) ;

YCTPOWCTB;

® KaK HaCTPOUTb CHUEp

RS232 nopra ;

2.3 Komnerenuus IK-3
[1K-3: TOTOBHOCTBIO y4YyacCTBOBATh B COCTaBICHUM AaHAJUTUYECKHMX O0O030pOB M Hay4yHO-

TEXHUYECKMX OTYETOB [0 pe3yJbTaTaM BbIIOJIHEHHOW paloThl, B IOArOTOBKE MyOJMKaUui IO

pe3yabTaraM UCCIIeIOBaHUM U pa3paboToK.

Jis hopMHpOBaHUS KOMIIETEHIIMM HEOOX0IUMO OCYIIECTBUTh PSAJ] 3TANOB. JTarbl (POPMUPOBAHUS
KOMITETCHIIMHM, TPUMEHSeMbIe /IS 3TOr0 BUABI 3aHSATHH M HUCIIOJIb3yeMbIE CpEICTBA OLICHHBAHUS
IIpeJICTaBJIECHbI B Ta0NMIIE 7.
Tabnuua 7 — Otansl GopMUpOBaHKs KOMIETEHIIMH U UCIIOJIb3YEMbIE CPEICTBA OLIEHUBAHUS

Buner 3ansatuii

e llHTEepakTUBHBIE

o lHTepakTUBHBIE
JIEKIUH,

e JlaGopatopHble
3QHSATHS;

o Jlekumuy;

o (CamocrosTenbHas
pabora;

mabopaTopHBIC 3aHATHUS,

CocraB 3HaTh YMeTh Bnanets
Coneprxanue npaBujia(CTaHAapPTHI) MOATOTOBUTH K MMyOJIMKAIMH  COBPEMCHHBIMH
9TAIloB odopmileHrEe HaydHO- pe3yibTaThl UCCIICIOBAHUIA U MTPOTPAMMHBIMHU
TEXHHYECKHMX OTYCTOB IO  Pa3pabOTKH C cpeacTBamMu 0(hOPMIICHHS
pe3yibpraram HCIIOJIB30BAaHUEM TEXHUYECKOH
BBITIOJTHEHHON pabOThI CTaHJApPTHBIX MAKETOB JIOKyMEHTAIU!

e llHTEepakTHBHBIC

o
o Jlekuuu;
o

MPUKJIAAHBIX [TPpOrpamMm IJId
peiCHUs NPAKTUYCCKUX 3a1a4

nabopaToOpHBIC 3aHATHUS,
¢ lIHTepakTUBHBIE NEKIINU;
JlaGopaTopHbIe 3aHATHUS;

CamMocTosTenpHas pa60Ta;

e llHTEpakTUBHBIC
nabopaTopHbIC 3aHATHUS,
e JlaGopatopHsble
3aHATHS,

e CamocTosiTenbHast
pabora;

cpencTBa
OIICHUBAHUS

Hcnonszyemsie

e KoHTposnbHas pabora
e Ortyer no
naboparopHoOi paboTe;
e Onpoc Ha 3aHATHUSX;
e 3auer;

; @ KontponbHas pabora;
e Oruer no 1aboparopHoOH

pabore;
e Omnpoc Ha 3aHATUAX;
e 3ayer;

e Ortuer no
naboparopHoOi paboTe;
e 3ayer;

DopMynMpOBKA MOKa3aTrejied W KPUTEPUEB OILICHUBAHMWS JAHHOW KOMIIETCHIIMM TpUBEICHA B

Tabimue 8.
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Tabnuua 8 — [Tokazarenu U KpUTEpPUX OLIEHUBAHUS KOMIIETEHIIMH HA 3Tanax

3aBUCHMOCTEH *.pcb;

Xopowo (0a30BbIi e NPUKIAJHBIE HAKETHI

¢ 0(hOpMHUTH HAYYHO

Cocrasn 3HaTh VYMeTh Bnaners
OtnnynO e (opmarsl e odopmuTh ® HaBBIKAMM KOHBEPTALUH
(BBICOKHH YPOBEHB) = IPE/ICTaBICHHE TEXHUYECKYIO TEKCTOBBIX JJAHHBIX U

(bopMyIBHBIX JOKYMEHTAIIHIO C (hopMyIBHBIX
3aBucuMocTed MS yepTexKaMu U 3aBucuMocTel B xml
Equipment u LATEX; crenupuKanusaMu s dhopmar;

e (hopmarsl W3TOTOBIICHUS

MpEeCTaBICHNE YCTPOICTBA;

(hOpMYIIbHBIX

e HaBbIKaMH HaOOpa

YPOBEHb) IIpOrpaMm TEXHUYECKUN OTYET C ¢dopmyn B MS Equipment
COOTBETBYIOIIHE (hOpMYIIBHBIMH U nnu LATEX;
OTpAacJEBBIM CTaHAAPTaM = TrpaduyecKuMH
JOKYMEHTO 000pOTa; 3aBUCUMOCTSIMU ;
VIIOBJIETBOPUTENLHO o otpacieBbie [OCbi 0  ® 0pOpPMUTSH MO e HaBBIKaMH pabOTHI B
(moporoBbIi oopmiieHuto OTpacJIeBBIM CTaHJApPTaM = TEKCTOBOM penakrope MS
YPOBEHB) JIOKYMEHTOB; MIPOCTOM TEKCTOBBIN WORD wumm Open Office;
JOKYMEHT;
2.4 Komnerennusa OIIK-7
OIIK-7: crIOCOOHOCTBIO YYMUTBHIBATH COBPEMEHHbIE TEHJCHIMHU Ppa3BUTUS  JJIEKTPOHUKH,
U3MEPUTEIIbHOW W BBIYMCIMTENIBHOM  TEXHUKH, WH(MOPMALMOHHBIX TEXHOJIOTMH B  CBOEH

HpO(beCCHOHaHBHOﬁ ACATCIBbHOCTH.

s popmupoBaHMsI KOMIETEHIIMA HEOOXOUMO OCYIIECTBUTH PsIZl ATANOB. DTarbl POPMUPOBAHUS
KOMIETEHLUH, MPUMEHSeMble JUIsI 3TOr0 BHUJAbl 3aHATUH M HCHOJb3YeMbIE CPEJICTBA OLICHUBAHUS
IIpeJICTaBlIeHbI B Ta0nuue 9.

Tabnuna 9 — Otansl GopMUpOBaHUS KOMIETEHIIUH U UCIIOJIb3YEMbIE CPEACTBA OLIEHUBAHUS

Cocrasn 3HaTh YMeThb Bnanets
ConepxaHue MapKUPOBKY ¥ 0003HAYCHHE BBHIOMPATh B 3aBUCUMOCTH OT TEXHOJIOTUSIMU
JTaIoB AJIEKTPOHHBIX U perraemMoii 3a1a4u ABTOMAaTHUY€CKOT0(aBTOMaTH
ANEKTPOMEXaHUYECKUX SJIEMEHTHOM 0a3bl 3MPOBAHHOT0) BEIOOpA
KOMITOHEHTOB AJIEKTPOHHBIX KOMITOHEHTOB  AJIEMEHTHOM 0a3bl

OJICKTPOHHBIX U
QJICKTPOMEXAaHNYICCKUX
KOMIIOHCHTOB

Bunpl 3ansatuii | e MHTepakTHBHBIE
n1abopaTopHbIE 3aHSATHUS;

o I/IHTepaKTI/IBHI)IC JICKIINUH,

e lIHTEpakTHBHBIE
nabopaTopHbIe 3aHATHS;
e llHTEpaKkTHUBHBIC JIEKLINH;

e llHTEpakTHBHBIC
nabopaTopHbIe 3aHATHUS;
e JlaboparopHsbie
3aHSITHS,

e CamocrosiTenbHas
pabora;

e Ortyer o
naboparopHoit pabore;
e 3auer;

Bnaners

e JlaGoparopuble 3aHsTus; o JlabopaTopHble 3aHATHS;
o Jleknmu; o Jlekumu;
e CamocTosiTenpHas e CamocrosiTenbHas paboTa;
pabora;
Hcnone3zyemble o KonTposbHas pabora; e KontpomnbHas paborta;
CpencTaa e Ortuet no maboparopHoit | ® OTYeT Mo JadboparopHOM
OLICHUBAHUSA pabore; pabore;
e Omnpoc Ha 3aHATHUSX; e Omnpoc Ha 3aHATHSIX;
e 3ader; e 3ader;
@opMynIMpoOBKa TOKa3aTelnel W KPUTEPUEB OLIEHWBAHUS JIaHHOW KOMIIETEHIIMU TPUBEIACHA B
tabmwue 10.
Tabnuna 10 — [Toka3zaTenu u KpUTEPUU OLIEHUBAHUS KOMIIETCHIIMH Ha dTarax
Cocras 3HaTh Y™MeThb
Ormmuno ® OCHOBHBIE CXEMBI CONPSDKEHUS U ® CIIPOEKTHUPOBATH,

® METOJMKOM MHTErpaluu
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16



ACATCIIBHOCTH,

3 TunoBble KOHTPOJIbHBIC 3aIaHUSL
I[J'IH pcain3ali BbIIICIICPCUMCIICHHBIX 3aJ1a4 06yquH$[ HCIIOJIB3YIOTCA THUIIOBBIC KOHTPOJIBHBIC
3alaHuA WM UHBIC MaTCpurallbl, HGO6XOIII/IMI>IG JJI1 OICHKH 3HaHI/II71, YMGHI/If/'I, HaBBIKOB U (I/IJII/I) OIIbITa

XAPAKTCPUIYIOIINUX  ITAllbI

00pa3oBaTeIbHOI POTrPaMMBI, B CJICIYIOIIEM COCTABE.

— Brigenure

3.1 TeMbI OIPOCOB HA 3AHATUAX

— CewmeiictBa 8- u 32-pa3psIHBIX MUKPOKOHTpoIuIepoB AVR dupmbr Atmel
— Cewmeiicta 16 u 32-pa3psimabix MUKpokoHTposuiepoB ADSP ¢upmer Analog Devices
— CewmeiictBa 8- 1 32-pa3psTHBIX MUKPOKOHTpOJUIEpOB prupmMbl ARM

— Hcropus cemeiictBa MukpokoHTposuiepoB ¢gupmel Intel ot 4004 1o 18051
— MHcropus cemelicTBa MEKPOKOHTPOJLIEPOB (pripMbl Motorola

— Hcropus cemeiicTBa MUKpOKOHTpOILIEpoB (pupmbl Texas Instruments

— MHcropus cemelictBa MEKpOKOHTpOIIIepoB Gupmbl Analog Devices

— MHcropus cemeiicTBa MEKPOKOHTpPOIIIEpOB GpupmMbl ARM

— ApxurekTypa ceMencTBa MUKpOKOHTpoIutepoB (upmel Intel ot 14004 mo 18051
— ApxuTekTypa ceMencTBa MUKPOKOHTpOIIepoB ¢pupmsl Motorola

— ApxurekTypa ceMeincTBa MUKpOKOHTpOJIepoB AVR ¢upmbr Atmel
— ApxurekTypa cemeiicTBa MUKpokoHTpossiepoB ADSP ¢upmer Analog Devices
— ApxuTekTypa ceMencTBa MUKPOKOHTpOIUIepoB (pupmbr ARM

penMyIIecTBa

coBpemeHHbIx APM Ha ocHOBe

cymecTBoBaBIIMMU APM Ha 0CHOBE MHEMOIIITOB U IYJbTOB YIIPABICHUS.
— IlpeacraBsre (GYHKIMOHAJIBHYIO CXE€MY THUIOBOro KoHTpoiuiepa B cucremax ACYTIL, u omnmmmre
(GYHKIMH 1 3a/1a91 KaXI0TO ero O1oKa.

— IlepBas koHTposibHasi pabora:

3.2 Tembl KOHTPOJIBLHBIX PadoT

MapKI/IpOBKa 9JICKTPOHHBIX KOMIIOHCHTOB,

1K,

(BBICOKUIT rajbBaHUYECKON Pa3BA3KH MPU pa3BeCTH U pELLIEHNs CBA3aHHOIO C
YPOBECHb) COTPSDKEHUSI pa3HBIX (YHKIIMOHATIBHBIX COCTABUTh pa3paboTKOI TeYaTHOM
OJIOKOB AIIEKTPOHHBIX KOMITIOHEHTOB; crerupUKaIuio IUIaThl U BHEJIPEHUS €€ B
® IIPUHILHUIIBI paOOTHI ANIEKTPOHHBIX JJIEMEHTOB IPOCKT CKBO3HOI'O
MHKPOCXEM MaMSATH ; IEKTPUYECKON JIOKyMeHTa 00opoTa
e psnsl ARM KOTpPOIIEPOB ¥ THIIOBbIe PHHIMIHAIBHON  MPOCKTHOM
Uux HHTep(l)eﬁCBI; CXCMBI yCTpOfICTBa , | JOKYMCHTAaI1H,
Xoporo e psabl R, L, C 2neMeHTOB 1 AONYCKH | ® TOAKJIIOUUTCS 110~ ® HaBbIKAMU
(6azoBbIi JUIS Pa3HBIX YaCTOTHBIX IMAIA30HOB; SPI untepdeiicy Kk  aBTOMaTH3UPOBAHHOTO
YPOBCHB) ® OTJIMYME KOMOMHAIIMOHHBIX OT MHUKPOKOHTPOJUIEPY = HPOEKTUPOBAHUSA
MOCIIE0BATENLHBIX ITU(POBHIX Y 3allUCaTh/CYUTaTh MHOTOCJIONWHBIX MEYaTHBIX
3JIEMEHTAaX U TUIIBI KOPIIyCOB [porpaMmy ; IJIaT;
HCTIOJIb3YEMBIX NPH UX U3TOTOBJICHUH ;
e ommune PIC or ARM koTposuiepos;
VIOBICTBOPH e 3JIEMEHTHYIO 0a3y MaCCUBHBIX U ® YUTaATh e HaBbIKaMH pabOTHI B
TEJIbHO PEaKTUBHBIX JIEMEHTOB ; JJIEKTPOHHBIE IporpamMmax pa3BOAKHU
(IIOPOTOBBIN | e OTIAMUME TIPU HCTIONB30BAHUH CXEMBI, OTJIINYATh MEeYaTHbIX IJ1aT ;
YPOBCHB) Mukpocxem caenanubix mo TTJI u K- aHAJIOTOBBIC OT
MOII TexHOJIOTHSM ; U (PPOBBIX AIEMETOB
® B YeM pa3HUIIA MUKPOKOHTPOJUIEPOB |
W3TOTOBJIEHHBIX [10 Pa3HBIM
TEXHOJIOTHSIM ;

Q)OpMHpOBaHI/IH KOMH@TCHHI/Iﬁ B IIponecCcc OCBOCHUA

B CpaBHCHHHU C paHEC

apXHUTEKTypa

nporeccopoB(4-, 8-, 16-, 32- pa3psAHbIX), CHCTEMbI KOMaH/1 MUKPOKOHTPOJIJIEPOB
— Bropas xoHTponmbHast pabota: IlpuMepbl TEKCTOB MpPOTpaMM JUIi MHKPOKOHTPOJUIEPOB,
(yHKIMOHATIBHOE MPOEKTUPOBAHNE MUKPOIPOLIECCOPHOTO YCTPOICTBA.

KOMaH]I

3.3 Tembl 1a00paTOpPHBIX padoT
— Bsoa/BeiBon. OOpatieHue K nofamporpamMmmam. BeinonHeHHe apu(pMETHUYECKUX U JIOTUYECKUX
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— HccnenoBanue pexxuMoB paboThl Momayns mociemoBarensHoro uHtepdeiica (UART), ADSP
2181

— MHccnenoBanme pexuMoB paboThl  Momyins mocienoBarenbHoro uHTepderica (UART),
OpraHu3aiys B3auMoeicTBUA ABYX J1aboparopHbix cteH10B SDK 1.1 yepes aToT nunTepdeiic
Hccnenoanue paboThl 3HAKOTEHEPUPYIOLIETO KUIKOKpUCcTauinyeckoro naankaropa (JKKIN)
[IporpammHuas Mozelb U cucTeMa koman jJaboparopuoro creHaa SDK 1.1
Kontposnep kinaBuarypbl v Juciuies yueOHOro MUKPOIIPOIIECCOPHOTO KOMIUIEKTa
Boa/BeiBoa. OOpaienue k noamporpamMmmam. BoimonHeHne apugMeTuuecKux M JOTHYeCKHX

KOMaH/I

3.4 3auér

— Pacomdpyiite cmemyromee o6o3znauenus:  K140V/[7, KMS597CAl1, K547KIIl, SN74ALSO08S,
KP1531JIH1, KP1531J1JI3, KP1531JIE1, KP1531TMS5

— 3anporpammupoBaTh Y=(A+B/C)-A*D ucnonp3ys TOIBKO IBYX apeCHbIE KOMaH/IbI.

— Ilpusenute knaccupuKannio CPEACTB pa3pabOTKH IIPOrPaMM AJIsI MUKPOKOHTPOJIIEPOB.

— Ormmucarp cTpykTypHYTo cxemy Llndposoit 06paboTKi CUTHATIOB.

— [Jarp nosicuenus k nporpamme MVI A,90H; OUT 83H; IN 80H; OUT 81H; MOV C,A; M1: DCR C;
DCR B; RLC; HLT;

— Kak peammuzoBars KX ¢unsrp Ha ADSP-2181 npuBeaure npumep NpoeKTHPOBAHHS.

— Jare mosicaenus k nporpamme LXI H,860H; MOV A, M; CMA A; INX H; MOV M,A; HLT

— UYacrora auckperuzanuu currana pasHa 441000 Pasmep BII® pasen 4096. KakoBa pazmep BIID
HYXHO MCIIOJIb30BaTh, YTOOBI MOJYYUTh YACTOTHOE pa3peleHne okono 41 ?

— [Jarp nosicaenns k nporpamme MOV R7,#50; MOV R0,#28; MOV R1,#127; M1: XCH A,@R0; XCH
A ,@R1; XCHA,@RO; INC RO; DEC R1; DINZ R7,M1; SIMP $; end.

— Onummre apxutektypy miatel: VX-MEGE128.

— Ormmcarp 4 pexxnma padoThI TOPTOB MUKpPOKOHTposutepa MKS51.

— Onummre Kak MOJKITIOYAIOTCS JaTYMKH K IporpaMMHoit cpene misi: VX-MEGE128.

4 MeToauyecKkne MaTepHaJibl
Jns obecrieuenus mporecca o0y4eHHs M peleHus 3a1a4 OOy4eHUsS! UCTIONB3YIOTCS CIEIYIOIINe
Marepuabl:
— METOIWYECKHE MaTrepualibl, ONPENeNAIONINe MPOIEAYpbl OLEHHBAHHUS 3HAHWH, YMEHHH,
HaBBIKOB W (WJIHM) OIBITa JESITEIbHOCTH, XapaKTEPH3YIOIIMX JTarbl (OpMHPOBAHHS KOMIICTEHIIHH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOBHasA JUTEpaTypa
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