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AHHOTALMS

OOyuenne HaBBIKAM Pa3padOTKU MHKPOIPOLIECCOPHBIX YCTPOHCTB U CHCTEM Ha COBPEMEHHOM

3JIEMEHTHOI Oase.

1.

IEJIN U 3ATAYA OCBOEHHMSI YYEFHOM JTUCHUILJIAHBI

Ilenbto ocBoeHUs YyueOHON TUCLUIUIMHBI SBJSETCSl 00y4YeHHEe CTYACHTOB HaBbIKaM pa3padOTKU

MHKPOIIPOIIECCOPHBIX YCTPONUCTB U CUCTEM Ha COBPEMEHHOM JJIEMEHTHOU 0ase.

2.

MECTO YYEBHOH JJUCIUILJIMHBI B CTPYKTYPE OOII BO

I[J'IH YCIICMIHOTO OCBOCHUA OUCHUIIIIMHBI HCO6XOI[I/IMBI KOMIICTCHILINH, (I)OpMI/IpyeMBIe B

PE3YIbTATC OCBOCHUSA CICAYOMHNX JUCIUIIIINH:

WNudopmaruka

OBM wu nepudepuiinbie ycTpoicTBa

Teopust aBTOMaTOB

DNEKTPOTEXHUKA, IIEKTPOHUKA U CXEMOTEXHHKA (CXEMOTEXHHUKA)

HuzkoypoBHeBoe nporpaMmMupoBaHue
N3ydyenne auCHUUIUIMHBI MUKpPONPOIIECCOPHBIE YCTPOMCTBA M CUCTEMBI HEOOXOAUMO JUIS

YCIICIITHOTO OCBOCHUS CIEAYIOIINX JTUCIUTUIHH:
CucremMbl XpaHEHUs JaHHBIX
OcHOBBI pOOOTOTEXHUKHU

3.
OBYYEHUA

VYHuBepcanbHbIe H(1IK) oOmenpodeccuoHanbHbIE KOMITETSHIIUN

®OPMUPYEMBIE KOMIIETEHIIU U IIVTAHUPYEMBIE PE3YJIbTATbBI

| KO,I[ N HAUMCHOBAHUC KOMIICTCHIIMHU | KOI[ N HAMMCHOBAHNC MHAHUKATOpa JOCTUKCHUA KOMIICTCHIUA

[TpodeccnonanbHble KOMIETCHIIMA B COOTBECTBUM C 3ajadaMd W OOBEKTaMu (00iacTsMu

3HaHUN) PO ECCUOHATBHON AESITEbHOCTHU:

3anaua
npogeccuoHAIbLHOM
nesiteabHocTu (311]1)

JKCILTyaTaus
TEXHUUYECKUX U
MIPOrpaMMHO-
anmnapaTHbIX CPECTB
3aIuThl HH(OPMaLIUU

O0BeKT nian
00J1aCTh 3HAHUSA

JKCILTyaTallMOHHBIN
MIPOrpaMMHO-
anmnapaTHbIe
CPEICTBA 3aIIUTHI
uHpopMaun

Koa u HauMeHOBaHMe
npogeccuoHAIbHOM
KOMIIETEHI[UH;
OcHoBaHnue
(mpodeccuoHaANBHBIN
cranaapt-I1C, ananus
OnbITA)

ITIK-1 [1] - cmocoben
yCTaHaBIIMBATh,
HACTPaWBaTh U MPOBOIUTH
TEXHUYECKOE
00CITyKUBaHUE CPEICTB
3alUThl HH(OpMAIUU

Koa u HauMeHOBaHHEe
HHINKATOpAa
JOCTHKEHHS
npo¢eccHoOHATBLHON
KOMIIETEHI[MH

3-11K-1[1] - 3HaTH
TpeOoBaHUs K
MIPOBE/ICHUIO
TEXHUYECKOTO
00CITyKMUBaHUS CPECTB
3alIUThl HH(OPMALINH ;




Ocnosanue:

[TpodeccrnonanbHbIM
crannapt: 06.032

V-TIIK-1[1] - ymets
YCTaHABIIUBATb,
HacTpauBaTh U
MIPOBOAUTH TEXHUUYECKOE
00CITy’)KUBaHUE CPEJICTB
3aIuThl HH(GOPMaLINK;
B-TIK-1[1] - BnageTs
HaBbIKaMU MPOBEACHUS
TEXHUUYECKOTO
00CITyKUBaHUS CPEICTB
3alUThl HH(OPMALUU

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUC

[Ipodeccrnonansroe
BOCIIUTAaHUC

3amaun BocriuTaHus (KOx)

Co3pnanue ycinoBuid,
o0ecreunBaroIInX,
(dbopMHpOBaHUE OTBETCTBEHHOCTH
3a mpogeccuoHaIbHbIN BBIOOD,
npoeCCHOHATFHOE Pa3BUTHE H
npoeccHoHaNbHBIC PEIICHUS

(B18)

Co3znanue ycioBwii,
o0ecreunBaroIInX,
(hopMHpOBaHNE HAYYHOTO
MHUPOBO33PEHNUS, KYJIbTYpPbl
MOKCKa HECTAHJAPTHBIX HAYYHO-
TEeXHUYECKUX/TIPAKTHUECKUX
penieHnil, KpUTU4ECKOTo
OTHOILIEHHUS K UCCIIEI0BAaHUAM
JmKeHay4Horo Tojka (B19)

BocnuraTenbHBIN TOTEHITAAT
JMCILIUTUIMH

Hcrnoas30BaHue BOCIIUTATEILHOTO
MOTEHIAaNa JUCIHUIIINH
POECCHOHATBHOTO MOTYJIS TS
(GhOpMUPOBAHUSA y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccuoHanbHOE pa3BUTHE
MTOCPEICTBOM BBIOOpA CTYACHTAMH
WHANBUIYATBHBIX 00pa30BaTEIbHBIX
TPAEKTOPHI, OPTaHU3AIUN CHCTEMBI
OOIIEHUST MEXKTY BCEMHU
y4aCTHUKaMH 00pa30BaTEIHHOTO
npoiiecca, B TOM YHUCIIE €
HCIIOJIL30BaHUEM HOBBIX
WH(POPMAIMOHHBIX TEXHOJIOTH.

1. Mcrnionp30Badre BOCIUTATEIILHOTO
MOTEHIIMAJa TUCIUTLUINH/TIPAKTUK
«HayuHo-uccrnenoBaTenbcKas
pabotay, «IIpoekTHas MpaKkTUKay,
«HayuHb1i1 cemunap» 1ist:

- (opmupoBaHUS TOHUMAHUS
OCHOBHBIX TTPUHITUIIOB U CITIOCOOOB
Hay4YHOT0 IMO3HAHUS MUpPa, Pa3BUTHUS
HCCIIEI0BATEILCKUX KAaYeCTB
CTYJIEHTOB MTOCPEJICTBOM UX
BOBJICYCHHS B UCCIIETOBATEIILCKUE
MPOEKTHI 1O 001aCTSIM Hay4HBIX
ncciaenosanui. 2. Mcronbp3oBanue
BOCIIUTATEILHOIO MOTCHIIHANA
nucuuiuing "Mcrtopust Hayku u
unxenepun', "Kpurnueckoe
MBIIJICHUE ¥ OCHOBBI HAYYHOU
KOMMYyHuKanuu'", "Beaenue B
cnenuaibHOCTh", "HayuHo-
uccienoBaTensckas pabora',
"Hayunblil cemunap" mis:

- popMHUpOBaHUS CIIOCOOHOCTH




[IpodeccuonansHoe
BOCIIUTAHUC

Co3znanue yciosui,
00ecIeynBaronux,
¢dbopmupoBanue
POoeCCUOHAIBHO 3HAUUMBIX
YCTQHOBOK: HE IPOU3BOANTH, HE
KOTIIMPOBAThH M HE MCIIOJIb30BaTh
IIPOrpaMMHBIE U TEXHHUUYECKHUE
CpeaCTBa, HE MPUOOpPETEHHBIE HA
3aKOHHBIX OCHOBAHMSAX; HE
HapymaTh MPU3HAHHBIE HOPMBI
aBTOPCKOI'O MpaBa; HE HApyLIaTh
TallHBI [Iepeiadl COOOIICHU, HEe
MPAKTUKOBATh BCKPBITHE
WH(POPMAIIMOHHBIX CHCTEM H
ceTell mepenaun JaHHBIX;
co0mro1aTh KOHPUACHIIMAITBHOCTD
noBepeHHoi nHpopMmanuu (B40)

OTJEINIATh HACTOSIINE HAy4HbIC
HCCIICIOBAHMS OT JDKEHAYIHBIX
MOCPEJICTBOM IPOBEIECHUS CO
CTYJCHTaMH 3aHATUH U PETYISIPHBIX
Oecen;

- (hopMupOBaHHS KPUTHUECKOTO
MBIIICHHS], yMEHUSI pACCMaTPUBATh
pa3IUYHbBIE UCCIIEOBAHUS C
HKCHEPTHOM MO3UIIUH ITOCPEACTBOM
00CYXIeHUS CO CTyJeHTaMHU
COBpPEMEHHBIX HCCIIeI0OBaHUH,
HCTOPUYECKHX TPEATOCHUIOK
MOSIBIICHUSI TE€X WJIM UHBIX OTKPBITUI
Y TEOPHH.

1. Mcnionb30BaHNe BOCIUTATELHOTO
MOTEHIIMAJa TUCIIHILTHH
"Nndopmaruka (OCHOBBI
pOrpaMMHUpoOBaHus)",
[TporpammupoBanue (O6bEKTHO-
OpPUECHTHPOBAHHOE
IIpOrpaMMHUpOBaHue)",
"[IporpammupoBanue (AITOpuTMBI U
CTPYKTYpBI IaHHBIX)" 15
(bopMHpOBaHUS KyJIbTYPHI
HanucaHus U opopmieHus
IpOTpPaMM, a TAaKXKe IPHUBUTHUS
HaBBIKOB KOMaHHOH paboThI 3a cUeT
WCTIOJIB30BaHUS CUCTEM YIIPABICHUS
MPOEKTaMU U KOHTPOJIS BEPCUH.
2.Mcnonb3oBaHue BOCIUTATEIBHOTO
NOTEHIMAaJa JUCIUIUTUHBI
"[IpoexTHas nmpakTuka' 1is
(bopMHpOBaHUS KYJIbTYPHI PEIICHUS
n300peTaTeNbCKUX 3a/1a4, Pa3BUTHS
JIOTHYECKOTO MBILIUIEHUS, TyTeM
MOTPY>KEHUS CTY/IEHTOB B HAYYHYIO H
MHHOBAIIMOHHYIO JIESITEIbHOCTD
WHCTUTYTa ¥ BOBJICUCHHS B
HPOEKTHYIO paboTy.
3.HUcnonb30BaHne BOCIUTATEIBHOTO
NOTEHIMAaja MPOpUIbHBIX
JVICTIATUTAH JI1s1 JOPMHUPOBAHUS
HaBBIKOB IIU(POBOI TUTHEHBI, a
TaKXe CHCTEMHOCTH M THOKOCTH
MBILIEHUS, TOCPEICTBOM U3yUCHHUS
METOAOJIOTUIECKHUX H
TEXHOJIOTUYECKUX OCHOB
obecrieueHnss THPOPMALTMOHHOM
0e30macHOCTH U KHOepOe30MacHOCTH
IIPY BBITIOJIHEHUH U 3aIUTE
pe3yJabTaTOB YUeOHBIX 3aJaHUN U
1ab0paTOpHBIX paboT 1Mo




KpUNTOrpagpuIecCKUM METOJaM
3aluUThl HHOpPMaIUU B
KOMIIBIOTEPHBIX CUCTEMAX U CETSIX.
4.VMcnonp30BaHNE BOCIIUTATENBHOTO
MOTEHLMANA JUCIUILINH "
"Nndopmartrka (OCHOBBI
IIPOrpaMMHUpPOBaHus)",
[IporpammupoBanue (O6bEKTHO-
OpUEHTUPOBAHHOE
porpaMMupoBanue)",
"[IporpammupoBanue (AIropuTMBel U
CTPYKTYpbI JaHHBIX)" 114
(bopMHpOBaHUS KyJIbTYPHI
0€3011acHOr0 MPOrpaMMHUPOBAHUS
IIOCPEACTBOM TEMATHUECKOTO
aKLEHTUPOBAHUS B COAEPKAHUU
JUCLHUIUIMH U Y4eOHBIX 3a/1aHUil.
5.Mcnonp30BaHne BOCIIUTATEIBHOIO
NOTEHIMAJa JUCIUIUTUHBI
"[IpoexTHas nmpakTuka' 1is
(bopMHPOBaHUS CUCTEMHOI'0 TIOJX0/1a
1o obecrneyeHno HHPOPMAITHOHHOMN
0e30macHOCTH |
K10ep0e30MacHOCTH B PA3INYHBIX
cdepax IesTeIbHOCTH OCPEICTBOM
UCCJIEIOBaHUS U MEPEHSTHSI OIbITA
IIOCTAaHOBKHU U PELIEHUS HAy4YHO-
MIPAKTUYECKUX 3a7a4
OpraHu3alUsIMH-TIapTHEPAMHU.

S. CTPYKTYPA U COJEPKAHUE YYEFHOM TUCIATLINHBI

Paznenel yueOHOM qUCHUIUIMHBL, X 00BbEM, CPOKH U3y4eHUS U (POPMBI KOHTPOJIS:
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Nzyuenune 1-8 16/8/8 20 KH-8 3-TIK-
OJTHOKPHUCTAIBbHBIX 1,
MHUKPOKOHTPOJIJIEPOB V-
IIK-1,
B-
[IK-1




2 MynbsTuMuKpormiporece | 9-16 | 16/8/8 30 KH-16 | 3-IIK-

OpHBIE CUCTEMBI 1,
V-
MK-1,
B-
IK-1

Umoeo 3a 7 Cemecmp 32/16/16 50

KonTpoabhbie 50 2 3-11K-

MeponpusTus 3a 7 1,

Cemectp V-
IK-1,
B-
IK-1

* — COKpallleHHOe HauMeHOBaHKe (POPMBI KOHTPOJIS
** _ cymMMa MakCHMalbHBIX 0allIoB JOJDKHA ObITh paBHa 100 3a ceMecTp, BKIOYas 3a4eT U

(unn) sK3aMeH

CoxpalieHre HaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAI[UX Pa3ZesioB:

O06o3na | ITo1HOe HAaMMeHOBaHMe

YeHHe

KH KoHTposib 1o uroram

3 OKk3aMeH

KAJIEHJIAPHBIN IJTAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,

" yac. , yac. yac.
7 Cemecmp 32 16 16

1-8 H3yyeHue OHOKPHUCTAIBHBIX MUKPOKOHTPOJLIIEPOB 16 8 8

1 Brenenne Bcero ayiuTopHBIX 4acoB
ApxuTtekTypa Mukpormnpoiueccopa. Knaccudpukanus, TUIIB 1 2 | | | 1
XapaKTepUCTUKH MUKpOIpo-1ieccopo (MII). Omnaitn

0 |0 |0

2 OaHokpHcTAIBHBIE MUKPOKOHTPOJLIEPHI Bcero aynuTopHbIX 4acoB
Ha3znauenue u o01mas XxapakTepuUCTHKA OJTHOKPUCTAIBHBIX 2 |1 |1
MUKpPOKOHTPOJLIEpOB. OCOOEHHOCTH apXUTEKTYPbI Omnutaiin
MUKPOKOHTPOJUIEPOB ¢ apxuTekTypoit MCS-51. OcHOBHBIE 0 0 0
CTPYKTYpHBIE 31eMeHThl. Opranuzanus naMsatu Iporpamm 1
naHHbIX. CHcTeMa KOMaH U peKuMBl agpecanuu. Cuctema
npepsiBanus. Taiimepsi-cueTuuku. [1opTel BBOIA/BBIBOA.

3 OcHoOBHbBIC HANIPaBJICHUSI PA3BUTHS APXUTEKTYPbI Bcero aynuTopHbIX 4acoB
MHKpPOIIPOLIECCOPOB 2 | 1 | 1
Apxutektypa CMP, SMT, EPIC. Muxkponporeccop Itanium: Owunaitn
CTPYKTYpa, apXUTEKTYPHbIE OCOOCHHOCTH. TUIINYHBIE 0 0 0
ocobeHHocTH RISC-apXUTEKTypbl U MHOTOSIIEPHBIX
MukpornporteccopoB Ha npumepe MII POWER4 u PowerPC
970.

4 IIponeccopsl uu¢poBoii 00padoTKH CUTHAJIOB Bcero ayiutopHsIX 4acoB

Ha3znauenue u ocobeHHOCTH LM(POBOM 00paOOTKHU CUTHAJIOB.

2 | 1 | 1




OCoOEeHHOCTH apXUTEKTYPBI IPOIIECCOPOB LU(BPOBOIA
00pabOTKH CUTHAJIOB Ha TIpuMepe mporeccopa TMS320F2835.

Ownutaiig

0 |0 |0

MukponponeccopHbie CHCTEMbI HA 0CHOBE YHMBEPCAJIbHBIX
OJHOKPHCTAJIbHBIX MUKPONPOIECCOPOB

Pa3ButTHe apXUTEKTYpbl YHUBEPCAIBHBIX 32-pa3psiIHBIX
MukporporeccopoB IA 32. OcHoBHBIE (PYHKITMOHATBHBIC
6noxu yauBepcanbHoro MII ¢ apxurektypoii [A 32.
PeructpoBas ctpykrypa 32-pazpsiaHoro MII. Opranu3zanms
namsATu. Gu3nueckoe U JOrH4ecKoe aJipecHOe IPOCTPAHCTBO
(JIAIT). ®opmupoBanus PU3NUECKOTO aJipeca MPHU CETMEHTHO-
cTpaHuuHoM opranuzanuu JIAIL.

Opranu3zaiust BHyTpEeHHEH KAII-NaMsITH. 3alluTa IporpaMMm u
JAHHBIX. 3alllMTa [0 IPUBWIETHAM. 3allUTa IPU yIPaBIECHUN
namsTei0. MHOr03a1a4yHbIid PEKUM pabOTHI MHUKPOIIPOLIECCOpa,
anmnapaTHbIE CPeJICTBA NOIIEPHKKA MHOT03aJaYHOCTH.
[IpepriBanus u ucknrouenust B MIIC. Buasl uckimtoueHu .
@OyHKIIMOHUPOBAHHE MUKPOIpOIeccopa Mpu 00padboTke
MpepbIBaHui U uckmodeHui. JleckpunropHas Tabmuma
npepsiBanuii. 1103 Be13oBa. KoHTpOImep npuopuUTeTHBIX
MpephIBaHUM: PYHKIIUU, CTPYKTYypa U aJrOPUTM pPalOTHI.
CTpyKTypa MUKPOITPOIIECCOPHOI CUCTeMBL. TuIbl 0OMeHa
uH(popMalen MeXTy MUKPOIIPOIECCOPOM, TAMSTBIO U
BHEITHUMH ycTpoiicTBamu. OOMeH HHpOpMAIUEH B peKUME
npsIMOro JocTyna B naMath. CTpykTypa U QyHKIMOHUPOBAHHE
KOHTpOJLIEPA MPSIMOTO JOCTyNa B MaMATh. OYHKIIMU YUIICETA.
CTpyKTypa MUKPOIPOLIECCOPHON CUCTEMBI IIPU
UCIOJIb30BaHUU YUIICETA.

Opranmzanus KoHBeepHoi 00paboTku nHbopmaruu B MIT:
CTPYKTYypa KJIaCCUUECKOI0 KOHBElepa, OlleHKa
npousBoauTenbHOCTH MIT npu KoHBelepHO# 00paboTKe.
Oco6ennoctu apxurextypsl MII ¢ TexHonorueit MMX, SSE,
SSE-2.

Muxponpoueccop Pentium 4: ctpykrypa, apXUTEeKTypHBIE
OCOOEHHOCTH.

Otanuutenbabie yepThl MIT ¢ RISC-apxutexTypoid.

Bcero aytuTopHBIX 4acoB

8 | 4 | 4

Owntaiin

0 0 0

9-16

MyJbTHMHKPONPOLIECCOPHBIE CHCTEMBI

16 8 8

9-12

MyabTHMHKPONPOLECCOPHBbIE CHCTEMbI

OcHOBHbIE KOH(UTYPALUU MYJIbTUMUKPOIPOLIECCOPHBIX
CHCTEM, OCOOCHHOCTH OpraHU3aIuy, 00JIACTH TPUMEHEHHUS.
ITonnepxkka cooTBeTcTBUS MH(DOpMauK k311 namsati u O3Y B
MHoromnpoueccoproit cucreme. MESI — npotokont.
Tpancnbrotepsl. [locTpoeHne MyJIbTUIPOLIECCOPHBIX CUCTEM
HAa OCHOBE TPaHCIBIOTEPOB.

Bcero aytuTopHbIX 4acoB

8 | 4 | 4

Ownaiin

0 0 0

13-14

CpencrBa pa3pa0doTKH M 0T/IaJKH MHUKPOINPOLECCOPHBIX
cucTreM

Oco6ennoctu annaparypsl MIIC kak 00beKkTa KOHTPOJISL.
Oco0eHHOCTH KOHTPOJI Ha Pa3JInYHbIX 3Tanax *KU3HEHHOTO
mukina MIIC. MHcTpyMeHTallbHBIE CpeAcTBa pa3paboTKH U
otaaaxku MIIC.

Bcero AYAUTOPHLBIX YaCOB

4 |2 |2

Ownutaiig

0 0 0

15-16

OneHka NPOU3BOIUTEIbHOCTH MHKPOTNIPOIECCCOPOB
MeTOI[I)I H CPEACTBA OLUCHKH INPOU3BOJUTCIIBHOCTU
MHKPOIIPOIIECCOPOB 1 MUKPOTIPOIIEC-COPHBIX CUCTEM

Bceero AYAUTOPHLBIX 4YaCOB

4 |2 |2

Omutaiin




pa3IMYHBIX KjaccoB. OeHKa MPOU3BOIUTEILHOCTH HAa OCHOBE
TaKTOBOW YaCTOTHI, KOJIMYECTBA OINEPaLH, BBIIOJHIEMBIX B
€IMHUILY BPEeMEHHU, 09HIMAPKOBCKHIX MPOTPaMM.

CoxkpallieHHbIe HAUMEHOBAHUS OHJIANH OMIUMA:

Oo6o03na | [los1HOe HanMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIMU
BM Buneo-marepuainst

AM AyJnmo-marepuassl

I1p3 [Ipe3enTanmun

T Tectbl

S5CM DIEeKTPOHHBIE CIIPABOYHBIE MATEPUAJIbI
ncC MHTEepaKTUBHBIN CANUT

TEMbBI JIABOPATOPHBIX PABOT

Henean

Templ 3ansaTuii / Conep:kanue

7 Cemecmp

1-3

buroBblii mpoueccop MUKPOKOHTPOJLJIEpPa

N3yueHne n npakTU4eCcKoe OCBOCHHE CUCTEMBbI KOMaH/{
O6uTOBOI 00PAaOOTKH U MPOrPAaMMHUPOBAHUS OOMEHA TaHHBIMHU
C BHEIIHUMHU YCTPOMCTBAMU MO CUCTEMHOM IIMHE JJIsI
apxurektypsl MCS-51

Bpemsizanaomue pyHKIMH B CHCTEMAaX HA OCHOBE
MHKPOKOHTPOJLJIEpa

W3ydeHnne n npakTHUECKOE OCBOCHHUE MPOTrPaMMHUPOBAHUS
BCTPOCHHBIX TAIMEPOB MUKPOKOHTPOJIIEpA IJIs
(dbopMUpOBaHUS BpEMEHHBIX HHTEPBAJIOB

Cucrema npepbiBaHNi MUKPOKOHTpOJLJIepa

W3yueHne n NpakTUYECKOE OCBOEHHE OpraHn3allui 0OMeHa
JAHHBIMU MEXJ1y MUKPOKOHTPOJIJIEPOM U BHEILIHUM
YCTPOHCTBOM B peXXHMMe IpepbIBaHUN

10-12

JeneHTpaIM30BaHHOE yIIPaBJIeHHE NIPU BBO/I€ BLIBO/IE B
CHCTEMAX HA OCHOBE MMUKPOKOHTpPOJLIepa

N3yuenue n mpakTUYeCcKOe OCBOCHHE BBOJA U BHIBOJIA
nH(pOpMaIlMU B CUCTEMaxX Ha OCHOBE MUKPOKOHTpOJIJIEpa Ha
puMepe MPOrpaMMHUPOBAHUS OOMEHA C KOHTPOJIEPOM
kiaBuatrypel-uHaAnKamu KP5S80BI'92 u konTposiepa XKK

13-15

Muxponpoueccopusie cucrembl Ha [IJIUC
N3y4eHne n npakTUUECKOE OCBOECHUE NNPOEKTUPOBAHUS
Mukpornpoueccopubix cuctem Ha [IJIMC Ha npumepe
IIPOrPaMMHOM peaJIn3alliy Paclo3HAIOIIEro aBTOMAaTa

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHA




IIpy yTeHMM JEKUMOHHOIO MaTepuajla UCIOJb3YETCsl 3JIEKTPOHHOE COIPOBOXKACHHE Kypca:
CIPAaBOYHO-WLIIOCTPATUBHBIA MaTepual BOCIPOU3BOJIUTCS U O3BYUMBAETCS B ayJIUTOPUU C
HCIIOJIb30BAHUEM IIPOEKTOpa M TEPEHOCHOTO KOMIIBIOTEpPA B PEAIbHOM BPEMEHH. DJIEKTPOHHBIN
MaTepuana JOCTYyNEeH CTyJIeHTaM Uil MCIOJb30BaHUS M CAMOCTOATEIBHOIO HM3yYEHHUs Ha caiire
Kadeapsol.

Ha caiite kadgeapbl Takke HAXOIUTCS METOIUYECKUNA M CIIPABOYHBIA MaTepHall, HEOOXOUMBII
JUIsl IPOBEIeHUs 1TaOOpaTOPHOI 0 MPAaKTUKyMa MO KypcCy.

JlaGopaTOpHbIif NpPAaKTUKyM TPOBOAMUTCS IO paclUCaHUIO B AMCIUIEWHOM  Kjacce
OJTHOBPEMEHHO Il TPYHNbl CTYJIEHTOB, palOOTaloOUIMX B HHTEPAKTHUBHOM pexume. JlomycTUMo
BBINOJIHEHUE JTaOOpaTOPHBIX paboT B COCTaBE JIOKAIBHOM ceTH Kadeapsl WIK B yIAIEHHOM PEXUME,
ucnons3ys HTEepHeT.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJT OLIEHOYHBIX CPEACTB 0 TUCLUILUIMHE 00ECIIeUNBAET IPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYLIETro,
pyOexKHOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILINHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETEHUIUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpeJCTaBJICHA B ClIeAyIOlIeH Tadnuie:

Komnerenuus HNuaukaTopbl 0cBOCHHA ATTecTallMOHHOE MEPONpHUsiTHE
(KII 1)
IK-1 3-1IK-1 3, KH-8, KI1-16
VY-TIK-1 3, KU-8, K1-16
B-IIK-1 3, KU-8, K1-16

HIxkanbl oneHKH 00pa3oBaTeIbLHbBIX 10CTHKEHUI

[IIkana Ka)KAOro KOHTPOJBHOTO MEPONPHUATHS JISKUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMaJIbHOTO 0aJila BKIIIOYMTENbHO. MITOroBast arrecranus o AMCUUILUIMHE oneHuBaercs mo 100-
0aJUIbHOM IIKae W MpeAcTaBiIsieT co0oil cymmy OamoB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3aJJaHUi B paMKax TEKYIEro M MPOMEKYTOYHOTO KOHTPOJIS.

Htorosas OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[GFI IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOM IIKaJIE ECTS Y4eOHOU JUCITUTIINHBI

OlleHKa «OTIINYHOY» BBICTABIIACTCS
CTYJIEHTY, €CITH OH IIy0OKO M TIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepua,
HCYEPIIBIBAOILE, [I0C/IEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO yBA3BIBATH
TEOPHUIO C NPAKTUKOM, HCTIONB3YET B
OTBETE MaTepual MOHOTPapUIECKO
JIUTEPATYPHI.

85-89 B O11eHKa «XOPOIII0» BHICTABIISCTCS
75-84 C CTYJ/IEHTY, €CITH OH TBEPJIO 3HAET
Marepuall, IPaMOTHO M 110 CYILECTB
4 — «xopouto» puai, rp y Y
70-74 D M3JIaraeT ero, He JIOMyCKast




CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[EHTy, €CJIM OH UMECT
3HAHHUSA TOJIBKO OCHOBHOI'O MaTepHaa,

3 - HO HE YCBOWII €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO MPAaBUIIbHBIE
(OpMyNIHUPOBKY, HAPYIICHHS
JIOTHYECKOM MOCIIEN0BATENBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

O1ieHKa «HEY/IOBJICTBOPUTEIHLHOY
BBICTABJISIETCS CTYICHTY, KOTOPBIA HE
3HAeT 3HAYUTEIbHOM YacTH
HIPOrpaMMHOr0 MaTepuaa, 10MycKaeT
H 60 2— F CyIIeCTBeHHbIC omnoOKku. Kak npasuo,
1oKe «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBUTCS CTY/ICHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTENIbHBIX 3aHATHH 10

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHMUILIMHEI

OCHOBHAS JIMTEPATYPA:
1. DU D26 Digital Design and Computer Architecture : , : Elsevier, 2007
2. O T'95 MuxkpomnporieccopHbie CUCTEMBI : yueOHuK, MockBa: UHOPA-M, 2016

3. OU C 14 MukponpoIeccopHblie CHCTEMBI: IIU(PPOBBIE YCTPOWCTBA M MUKPOIIPOLIECCOPHI : yueOHOe
nocobue s cro, Mocksa: FOpaiir, 2023

4. 91 K 72 Mukponpoueccopsl 1 MUKPOKOHTPOJIEPHL. MeTo1bl MPpOrpaMMHUPOBAaHUS CUCTEM
npomsinuieHHO#H aBromaruzanun. [TJIK OBEH : naboparopusiit npaktiukym, Mocksa: HUAY MUDU,
2021

5. 91 C 19 OcHOBBI TEOPHH HAICKHOCTH U TEXHUYECKON AUArHOCTUKH : yueOHuk, Cankt-IletepOypr:
Jlanb, 2022

6. OU Y59 YuuBepcanbHblii 1abopaTopHbIi cTeHa. HCTpyMEeHTaIbHbIE CPEeICTBA TPOSKTUPOBAHUS U
OTHaJKH : yueOHoe mocodue, , Mocksa: MUDU, 2009

7. DU I'95 IIpoekTupoBaHNEe MUKPOIIPOLIECCOPHBIX CUCTEM : J1abOpaTOpHBIN npakTukym, B. B. I'ypos,
U. A. Eroposa, B. I'. TeiukeBuu, Mocksa: HUSAY MUDU, 2010

8. OU J153 YHuBepcalbHbBIN 1a00paTOPHBIN CTEH . ATITIapaTHBIE CPEACTBA TPOCKTUPOBAHMS
BCTpauBaeMbIX cUcTeM : yueOHoe nocobue, H. A. JImutpues, M. H. Exun, Mocksa: MU®U, 2009

JOITOJIHUTEJIbHA S JIMTEPATYPA:



1. 004 H73 OcHOBBI MHUKPOIIPOIIECCOPHON TEXHUKH : yueOHOe mocodue, MockBa: MHTepHeT-
YHuBepcUTeT MHPOPMALTMOHHBIX TEXHOIOTHH, 2012

2. 681.3 I'83 Muxkponporeccop i486. Apxutektypa u nporpammupoBanue Ku.1 , , M.: ['panan,bunowm,
1993

3. 681.3 I'83 Muxkpomnpoueccop i486. Apxurekrypa u nporpammupoBanue Ku.2,3,4 , , M.:
I'panan,bunom, 1993

4. 681.3 O-43 Onnokpuctaibubie MUKpoOBM : CnpaBounuk, , M.: bunom, 1994

5. 004 B89 Muxkpormporeccopsl Intel 8086/8088, 80186/80188, 80286, 80386, 80486, Pentium,
Pentium Pro Processor, Pentium II, Pentium III, Pentium 4 : apxutekTypa, mporpaMMHApOBaHUE U
untepdeticel, b. bpait, Cankr-IlerepOypr: BXB-Iletepoypr, 2005

6. 681.3 b88 Mukpomnpoueccop 1486. ApxUTeKTypa, porpaMmmupoBanue, uarepdeiic : , B. b. bpoaun,
N. U. lllarypun, M.: Inanor-MHU®HA, 1993

7. 004 I'95 ApxutekTypa MUKpPOIIpoLeccopoB : yueobHoe nmocodue, B. B. I'ypoB, Mocksa: HTepHeT-
YHupepcuret nHPOPMAMOHHBIX TexHOJIOTH, 2010

8. 004 I'95 IlpoexTupoBaHne MUKPOIIPOLIECCOPHBIX CUCTEM : J1ab0OpaTOpHBbIi npakTukym, B. B. I'ypos,
N. A. Eroposa, B. I'. Teimkesuu, Mocksa: HUAY MUDU, 2010

9. 621.3 C78 IIpoexTrpoBaHne MU(PPOBHIX YCTPOHUCTB HA OJHOKPUCTATBHBIX MUKPOKOHTPOJIIEpAX : ,
B. B. Crammun, A. B. Ypycos, O. ®. Monoronmnesa, M.: Dueproatomuzaat, 1990

10. 681.3 H54 Onnokpucransusie MukpoOBM MCS-51. Apxutekrypa : , B. 4. Hepona, B. 3.
Topounckwii, E. JI. [llnekos, M.: dumxutan Komnonente, 1995

11. 004 K67 CoBpemenHble Mukpomnporieccops! : , B.B. Kopuees, A.B. Kucenes, M.: Honmumxk, 2000

12. 004 115 IMpoueccopsl cemericta Intel P6: Pentium II,Pentium III,Celeron u ap. : Apxurexrypa,
nporpammupoBanue, uarepgeiic, 1. U. lllarypun, E. M. bepapies, M.: 'opsiuas nunus-Tenexom,
2000

13. 004 A92 ApxuTeKkTypa BRIYUCIUTEIBHBIX cUCTEM : Yuel. mocobue, M. O. AtoBmsH, MockBa:
MUOU, 2002

14. 004 193 Ipomeccopsr Pentium II,Pentium Pro u mpocto Pentium : Apxurekrypa. MaTepdeiic.
[TporpammupoBanue, M. I'yk, CII6 u ap.: [Tutep, 1999

15. 004 M59 MukponpolieccopHbIe CUCTEMBI : Y4e0. mocodue /ist By30B, pen. : J. B. [ly3ankos,
CII0: ITonutexnuka, 2002

I[MPOI'PAMMHOE OBECITEYEHUE:
CriennanbHOE IporpaMMHOE oOecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:

1. Caiit kopnoparuu Intel Corporation (http://www.intel.com)



2. Caiit komnannu AMD (http://www.amd.com/ru/)

3. Caiitr komnanuu Atmel (http://www.atmel.com/ru/ru/)

4. Caiit xomranuu Analog Devices Inc. (http://www.analog.com)
5. Texas Instruments Inc. (http://www.ti.com)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI

CrenuaibHOE MaTepUAIbHO-TEXHUYECKOE o0ecieueHne He TpedyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

1. Yka3zaHus 11 npoCaylIMBaHus JIEKIHI

[lepen HavamoMm 3aHATHI O3HAKOMUTHCSA C y4EOHBIM IUIAHOM M CIHCKOM PEKOMEHIOBAaHHOM
JUTEPaTYpHI.

[lepen mocemieHreM OdYepeqHOW JIEKIIMU OCBEXKUTh B TAMSITH OCHOBHBIE KOHIICTIIIHH
MpOWJEHHOTO paHee MaTepuana. [[oArOTOBUTH MPU HEOOXOAMMOCTH BOMPOCHI MpemnojaBaTento. Ha
KKJOW JICKIIUHU CIeAyeT 3a7aBaTh BOMPOCHI KaK MO MaTepuany TEKyIIeW JEeKIUH, TaKk U MO paHee
MIPOYUTAHHBIM JICKIIHSIM.

[Ipn wW3ydYeHWH JEKIMOHHOTO Marepuajia o00s3aTebHO CJIEIYEeT COMOCTABISTh €ro C
MaTepHaJIOM CEMUHAPCKUX U JJA0OPATOPHBIX 3aHATHH.

st Gonee mOApOOHOTO W3Yy4YEHHsS Kypca cienyeT padboTatb C PEKOMEHIOBaAaHHBIMH
JAUTEepaTypHbIMU HCTOYHUKAMU U MaTepuanaMu u3 cetu Internet.

2. Ykazanus JUIs MpOBeACHUS Ja00paTOPHOTO MPaKTUKyMa

Cobmronath TpeOoBaHMsS TEXHUKH O€30MACHOCTH, IS YEro MpOociHyliaTh HeoOXOauMbIe
pa3bsACHEHUS O MPABUILHOCTH MOBEACHUS B TaOOPATOPHUU.

[lepen BbIMONHEHWEM  JIAOOPATOPHOW PaOOTHI MPOBECTH CAMOCTOSATEIHHO IMOATOTOBKY K
paboTe WU3y4YMB OCHOBHBIC TEOPETUYECCKHE TIOJOKEHUS, 3HAHWE KOTOPBIX HEOOXOIUMO IS
OCMBICJICHHOTO BBITTOJIHEHUS PaOOTHI.

B mporecce BBITTOJIHEHUST Pa0OTHI CJIEAYET IMOCTOSHHO OOIIAThCSA C MperojaBaTelieM, He
JIOTTyCKasi O BO3MOXHOCTH HEMPaBUIbHBIX JIEHCTBUH.

[Ipu cnave 3adera mo paboTe MOATOTOBUTH OTUYET O MPOJEIAHHON paboTe, Tae AOIKHBI ObITH
OTpa’keHbI OCHOBHBIE PE3YJIbTAThl U BHIBOIBI.

3. Yka3aHus 1o BBIMOJHEHUIO CAMOCTOSTEILHON paOOThI

[TomyuuTs y npenogaBaTes 3a/laHue ¥ CIIUCOK PEKOMEHIOBAaHHOH JINTEPATYPHI.

N3ydyeHne TeOpeTHUECKUX BOIPOCOB CIEAYET MPOBOAWTH MO BO3MOXKHOCTH CaMOCTOSITEIIBHO,
HO MPH 3aTPYAHCHHUSIX 00PAIIATHCS K IPETIOIaBaTelIIo.

[Tpu BBIMONTHEHNH (PPOHTAIBHBIX 3aJJaHUN MO YCMOTPEHHUIO IMpEmnojaBaTesisi padoTa MOXKET
ObITh OlleHEeHa 0e3 MHMCbMEHHOTO OTYEeTa Ha OCHOBE OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI, MpU
YCIIOBUU aKTUBHOM CaMOCTOSTEIbHON pabOTHI.



11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE

1. YkazaHus Ui IpOBeICHUS JICKIUi

Ha nepBoif BBOAHOW JeKIHMM chenaTh oOImWi 0030p coxepkaHus Kypca. [late mepeueHb
PEKOMEHI0BAaHHON OCHOBHOM JIMTEPATyphl U BHOBB TIOSBUBILIMXCS JIUTEPATYPHBIX HCTOUHUKOB.

[lepen m3nmoXeHWEM TEKYIIETO JIEKIMOHHOTO MaTepHhajia KpaTKO HAIOMHHUTH 00 OCHOBHBIX
BBIBOJIaX 110 MaTepuaiaM MpeablayIel JeKIUu.

BHuMaTenbHO OTHOCUTBCS K BONpPOCAM CTYJIEHTOB U TpU HEOOXOJUMOCTH JaBaTh
JIOTIOJTHUTENbHBIE O0Jiee MOAPOOHBIE MOSCHEHHS.

[lepuonuyeckn oOcBeIIaTh Ha JIEKUUSAX HauOojiee BaXKHbIE BOMPOCHI J1a0OpPaTOPHOTO
MPAKTUKyMa, BBI3BIBAIOIIIE Y CTYICHTOB 3aTPyAHEHHUS.

B cepenune cemectpa (OpUEHTHPOBOYHO TIOCTE 8-U JIEKIIMK) 0053aTEIFHO POBECTH KOHTPOJIb
3HAaHUH CTYJICHTOB 110 MaTepHajaM BCEX MPOYUTAHHBIX JCKIIHHA.

XKenaTenpHO WCIONB30BaTh KOHCIEKTHI JICKIMA, B KOTOPBIX HCIONB3YETCS MPHUHATAs
npenojaBaTesieM cucTeMa 0003HaYeHHI.

JlaBaTh peKOMEHALNUU CTYAEHTaM JUIsl IOATOTOBKH K OYEpeTHBIM Ja00paTOpHBIM paboTam.

Ha mnocneaneit nexuuu yaenuTh BpeMst s o030pa HauOojiee BaXHBIX TOJOKEHUH,
PaccMOTPEHHBIX B Kypce.

2. VkazaHus Ui IPOBEACHUS JJabOpaTOPHOTO MPAKTUKyMa

Ha nepBom 3aHsTHH paccka3aTh O Ja00paTOPHOM HPAKTUKyME B IEJIOM (O IIeNsAX MPaKTHKyMa,
WHCTPYMEHTAIBHBIX CPEACTBAX JJIs BBINOJHEHHS JIA0OPATOPHBIX pPabOT, O TOpPSIKE OTdYeTa IO
nabopaTopHbIM paboTaM), MPOBECTH HWHCTPYKTX IO TEXHUKE O€30MacHOCTH Tpu paboTe B
n1abopaTopuHu.

Jlis BBIMOJIHEHUS KaXJ0il j1abopaTopHOl palbOTHI CTyIEHTaM BbLAABaThb WHAMBHyallbHbIE
3a/laHusl.

[Ipy mpuHATHM OTYeTa MO KaXIoi nabopaTopHOW paboTe 00s3aTeNbHO MOOEecenoBaTh C
KaX/IbIM CTYJEHTOM, 3aJaBasi KOHTPOJIbHBIE BOINPOCHI, HAlpaBJIECHHbIC HA MOHMMAaHHE H3y4yaeMOU B
nabopaTopHOii paboTe mpoOIeMBbI.

ITo kaxmoit pabote puKCUPOBaTh (HAaKT BHITOJHEHHUS U OTBETA HA KOHTPOJIBHBIE BOIIPOCHI.

OOmuii 3a4eT MO MPAKTUKyMy JOJDKEH BKIIOYATh BCE 3a4eThl MO KaXIOH J1abopaTOpHOM
paboTte B OTACIBHOCTH.

3amaHus Ha KaXIyH CIEAYIONIYyI0 JIA0OpaTOpHYI0 paboTy CTYAEHTY BBIIaBaTh IO Mepe
BBITIOJTHEHUS U CJTa4U MTPEbIIYIINUX padoT.

ABTOpP(BI):

CkuteB AHnpeit AHIpeeBUY

Peuenzent(ni):



Teimkesny B.I'.



