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1. HEJb U 3AJJAYU OCBOEHMUSA JUCHUITJINHBI

Henbo ocBOeHUs] TUCHUIUIMHBI SBIISIETCA M3YyUYEHUE CTYJEHTAMH OCHOB IOCTPOCHMS
U(PPOBOH M MUKPOIIPOLIECCOPHOI TEXHUKH HAa OCHOBE METO/IOB CHHTE3a M aHAIN3a IUPPOBBIX U
MUKpPOIIPOLIECCOPHBIX YCTPOMCTB M BOIPOCOB NPOECKTHPOBAHMS aNMapaTHBIX M IPOrPaMMHBIX
CPEACTB BCTPAMBAEMBIX MUKPOIIPOLECCOPHBIX YCTPOUCTB.

W3ydaemblil mpenMmer sBiseTcs 0a30BBIM IS MOCTERYIOIIMX AMCLUUIUIMH pajguo-
TEXHHYECKOTO TMPOQUIIS.

3agaum:

— MH3yuenue 31meMeHTOB HUPPOBBIX U MUKPOIPOLIECCOPHBIX YCTPOHCTB.

— H3yuenue METOJIOB CHHTE3a U aHAJIHM3a HHU(POBBIX YCTPOICTB.

— H3ydeHue u 0CBOCHHE BOIPOCOB IMPOECKTUPOBAHUS ANMAPATHBIX U MPOTPAMMHBIX CPEJICTB
BCTPAMBAEMBIX MUKPOIIPOLIECCOPHBIX YCTPOMICTB.

— OcBoeHnue s3bIKa accembiepa Uil pa3paboTKH MPOrpaMMHOTO oOecreueHus, OCBOCHHUE
CPEICTB NPOCKTHPOBAHUS TMPOTPAMMHOTO OOECIIEYCHHUS MHKPOIPOLECCOPHBIX YCT-
pOMCTB.

— @opMHpOBaHME HaBBbIKAa IOJIB30BAHMUS NEPUOAVYECKUMH, CIIPABOYHBIMH H3JaHUSMU U
AJIEKTPOHHBIMU WH(GOPMAIIMOHHBIMH CPEJCTBAMU TNPH H3YYEHUH U TNPOCKTUPOBAHUH
MHUKPOIIPOLIECCOPHBIX YCTPOUCTB U CUCTEM.

IlepeyeHb OCHOBHBIX 327124 NPOGeCCHOHAIBbHOM 1EATEJILHOCTH BbINTYCKHUKOB (110 THUIIAM)

Oo0Js1acTh O0LeKTEI
" Tunbl 3agau 3agaun "
npogeccHoOHANbHOM . . npogeccHoHATbLHOM
npodgeccuoHAIbLHOI npodgeccuoHAIbLHOI
JAesiTeJIbHOCTH (10 JeSITeJIbHOCTH (M1
JeATeIbHOCTH JeATeIbHOCTH
Peectpy MunTpyna) 00J1acTH 3HAHMS)
06 (06.0005) Cps3b, Hay4HO - UCCIIET0- [IpoBenenue uccnenoanuii B | Pannorexuunueckue
UHGOPMAITUOHHBIC U BaTEJILCKUAN [EISIX  COBEPIICHCTBOBAHMS | KOMILIEKCHI, CUCTEMBI, U
KOMMYHUKAIIMUOHHBIE PaAMORIICKTPOHHBIX CPEJICTB | YCTPOUCTBA npuema,
TEXHOJIOTHU Y paJIn03JIEKTPOHHBIX CUCTEM | TIepelayl U 00padoTKU
Pa3IMYHOTO HA3HAYCHMS. CUTHAJIOB, METOABI H
Awnanus HAy4YHO- | CPEJICTBA UX MOJEITUPO-
TEXHUYECKOW TMpOoOJIeMbl Ha | BAaHUS, SKCIIEPUMEH-

OCHOBE TI0A0Opa U U3yUYEHUS
JUTEPATypPHBIX W TMATEHTHBIX
HUCTOYHUKOB.
MaremaTuyeckoe U KOMIIbIO-
TEpPHOE MOJIEIHPOBaHKE pa-
JTUODIIEKTPOHHBIX yCTPOMCTB
W CHCTEM C TENbI0 ONTHUMH-
3aiuu (yJIydIIeHus) uX Ta-
pamerpoB PazpaboTka mero-
JIOB TIpHUeMa, Tiepeiad U 00-
paboOTKH CHUTHAJIOB, oOOecIie-
YUBAOMIUX pPOCT TEXHUYC-
CKUX XapaKTePHCTHK pajno-
3JIEKTPOHHOM amnmnaparypsbl.
[IpoBeaenue  ammapaTHOTO
MAaKETUPOBAaHHUA W OKCIICPU-
MEHTAJIbHBIX PadOT MO Mpo-
BEpKe JOCTIKUMOCTU TEXHH-
YECKHX XapaKTepUCTHK, TIIa-
HHUPYEMBIX IIPU MPOEKTUPO-
BaHUH  PaJHO3JICKTPOHHON

TaTLHON OTPAOOTKH.

3




anmaparypsl.
KoHntposb cooTBeTcTBUS pas-
paGaTBIBaeMBIX IIPOCKTOB U
TEXHUYECKOU JOKYMEHTAIIHH.
CTaHAapTaM, TEXHUYECKUM
YCIIOBHSM W APYTHM HOpMa-
TUBHBIM

JIOKYMEHTaM.

MIPOECKTHBIN

Pa3paboTka CTPyKTYypHBIX W
(YHKIMOHANBHBIX CXEM pa-
JUODJICKTPOHHBIX CHUCTEM U
KOMILJICKCOB,  PHHIUITHAIb-
HBIX CXEM YCTPOWCTB C HC-
TOJIK30BaHUEM CPEICTB KOM-
MBIOTEPHOTO  MPOEKTHUPOBa-
HUS, TPOBEIECHHEM TMPOEKT-
HBIX pacuyeToB W TEXHHUKO-
9KOHOMHYECKMM  000CHOBa-
HUEM TNPUHUMAEMBIX pellle-
HUH.

[IpoBenennie mpeaBapUTEH-
HOTO TEXHUKO-
9KOHOMHYECKOTO 000CHOBa-
HUS TIPOEKTOB PATHOTEXHH-
YECKHUX YCTPOMCTB U CUCTEM.
COop W aHanM3 WCXOIHBIX
JAHHBIX TSI pacdera W Tpo-
€KTUPOBAaHUS JETANEH, Y3II0B
U YCTPOUCTB paJMOTEXHUYE-
CKHX CHCTEM.

Pacuer u mnpoexTupoBaHue
JleTallell, y3J0B U YCTPOMCTB
PaAMOTEXHUYECKUX CHUCTEM B
COOTBETCTBHH C TEXHHYE-
CKHM 33JIaHHE€M C HCITOIB30-
BaHHUEM CpEACTB aBTOMAaTU-
3aIlUM TTPOSKTHPOBAHMSL.
Pa3paboTka mpoeKkTHOH
TEXHUYECKOW JIOKYMEHTAITUH,

obopmiIeHHE  3aKOHYEHHBIX
MPOEKTHO-KOHCTPYKTOPCKUX
pabor.

Kontpons coorBercTBus paz-
pabaThIBaeMbIX TPOEKTOB H
TEXHUYECKOW JTOKYMEHTAI[H
CTaHAapTaM, TEXHUYCCKUM
YCIOBUSIM U JPYT'UM HOpMa-
THUBHBIM JIOKYMEHTaM.

Pagnorexnnyeckue

KOMIIJIEKCBI, CUCTEMBI, U
yCTpoicTBa Tpuema,
nepeaadn U 00pabOTKH
CUTHAJIOB, METOABI H
CpeACTBa UX MOJAEIHPO-
BaHMUA, JKCIIepUMEH-
TaJIBHON OTPaOOTKH.

25 (25.027) PakeTHo-
KOCMUYecKast TIpo-
MBIIUICHHOCTh

HAYYHO - HCCIEO0-
BaTeIILCKHAN

[IpoBenenue wuccaenoBaHU
¥ WUCTBITAaHWKA OOPTOBOM ar-
napaTypbl KOCMUYECKUX arl-
napatoB (BAKA) u Bxoxms-
X B Hee (DYHKIIMOHAIBHBIX
y3JI0B, pa3pa0OTaHHBIX Ha
OCHOBE  MOJICPHU3UPYEMBIX
TEXHUYECKUX PEIICHUH.

PaanotexHnyeckue
CHCTEMBI, KOMIUIEKCHI H
YCTPOMCTBA OOPTOBBIX
KOCMHUYECKUX CHUCTEM.
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Pacuer snextpuyeckux pe-
>KUMOB AJIGKTPOHHOM KOMIIO-
HeHTHO# 0a3el BAKA.
MopenupoBanue  (yHKIIHO-
HAJIGHBIX Y3JIOB W W3JACIHN
BAKA.

MIPOSKTHBIH [IpoBenenne pacuetoB s | Pammorexnmueckue
pa3paboTKi  (YHKIIMOHAINb- | CHCTEMBI, KOMILUIEKCHI H
HBIX Y3JIOB OOpPTOBOW amma- | yCTpoicTBa OOPTOBBIX
parypbl KOCMHUYECKHX aIla- | KOCMHUYECKUX CUCTEM.
paros.

MakeTupoBaHUE€ W MOJIEIH-
POBaHHUE AIIEKTPOHHBIX Y3JIOB
BAKA.

AHanu3 BXOJHBIX JIaHHBIX
JUI  BBITIOJTHEHUSI PacdeToB
mpu  pa3padoTke (GYHKIIHO-
HaJIbHBIX  Y37I0B OOpTOBOM
anmaparypel  KOCMHYECKHX

annapaTos.
IIpoBeneHue mnpeaBapUTEIIb-
HOTO TEXHHUKO-

9KOHOMHYECKOTO 000CHOBa-
HUS TIPOCKTOB PATHOTEXHH-
YECKHUX YCTPOMCTB U CUCTEM;
COop W aHanM3 WCXOIHBIX
JAHHBIX IS pacdera W Tpo-
€KTUPOBaHUS JETANEH, Y3II0B
U YCTPOUCTB paJMOTEXHUYE-
ckux cuctem; Pacder u npo-
E€KTUPOBaHUE

JleTallel, y3J0B U YCTPOMCTB
paTuOTEXHUUECKUX CHUCTEM B
COOTBETCTBHH C TEXHHYE-
CKUM

3aJJaHrEeM C MCIIOIF30BAHNEM
CpezacTB aBTOMaTH3aLUU
MIPOEKTHPOBAHMUS;
PazpaboTka mpoekTHOH |
TEXHUYECKOMN IOKyMEHTAIUH,
OdopmieHne 3aKOHUYESHHBIX
MIPOEKTHO-KOHCTPYKTOPCKUX
pabor;

Kontpone coorBercTBHs paz-
pa6aTI)IBaeMI)IX IIPOCKTOB U
TEXHUYECKOW JTOKYMEHTAIIU!
CTaHJapTaM, TEXHUYECKUM
YCIIOBHSAM W APYTHM HOpMa-
TUBHBIM JOKYMCHTaM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl

Juctummmaa b1.0.02.05 «IludpoBsie ycTpolicTBa U MUKPOIIPOIIECCOPBI» OTHOCHUTCS K
TUCITUTLIMHAM 00s13aTenbHON yacTu broka 1 «/lucuurinasl (MOIyNn)» OCHOBHOM mpodeccuo-
HaJBLHOW 00pa30BaTEILHON MPOTPaMMBI (J1ajiee — 00pa3oBaTeIbHON MTpOrpamMMBbl) OakaiaBpuarta
«Pamnodotonmka» Hanpasnenus 11.03.01 Panuorexnuka.
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JucnummmHa (MOIyJh) U3ydaercs Ha 3 u 4 Kypcax B 5, 6 u 7 cemecrpax (7 cemectp -
KypcoBas paboTa).

ba3oByo moAroToBKYy Ul M3y4EHHUS AUCLUUIUIMHBI COCTABIIAIOT 3HAHUS, MOJYYEHHBIE B
pe3yibTare 0akagaBpCKO MOATOTOBKM MO AMCLUIUIMHAM ydeOHoro ruaHa: 51.0.01.10 "Mare-
matuka", 51.0.01.11 "®wusuka", 51.0.01.12 "Undopmaruka", 51.0.03 "MuxpocxemoTexHuka",
b1.0.03 "NudpopmannoHHble TeXHONIOIUN B MHKeHepHoi npakTuke", b1.0.01.13 "MnxenepHast
u komneiorepHas rpaguka”, 51.0.02.01 "Ocnosbl Teopun neneit", 51.B.01.01 "OcHoBbl 35€K-
tponuku', b1.0.02.03"Pagnorexunueckue uenu u cur"anel', b1.0.01.02 "HWuocTtpaHHBIN
A3BIK".

3HaHUs, YMEHMs, HaBbIKH, cpopmupoBaHHble aucuuuimHo b51.0.02.05 «ludpossie
YCTPOHCTBA ¥ MHUKPOTPOIIECCOPBD» UCMOIB3YIOTCS MPU U3yUEeHHH NPOPECCHOHATBHBIX AUCIUTI-
JUH y4eOHOro IiiaHa (BapHaTUBHAs YacThb) U MOATOTOBKU BBITYCKHON KBaIM(PUKALMOHHON pa-
OOTBI.

3. KOMIETEHIHUMN OBYYAIOUWEI'OCsSA, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMSA JMCIUIIVIMHBI

[Ipouiecc n3yueHus: AUCUUIUIMHBI HAMpaBjieH HAa (OPMUPOBAHUE CIEAYIOIUX KOMIETEH-
uuit B coorBeTcTBUU ¢ ®I'OC BO, [1OOII (npu Hanuuuu) 1mo JaHHOMY HaINpaBIECHUIO TOJTO-
TOBKH, & TaK)Ke KOMIETEHIINH (TP HATUYWH ), YCTAHOBIECHHBIX YHUBEPCUTETOM.

Oo0menpogeccuoHaTbHbIE KOMIIETEHIIUH BHIMYCKHUKOB U HHIMKATOPHI UX J0CTUKEHHUS

Karteropus
Kon 1 HanMeHOBaHMe HHAMKATOPA
(rpynma) Kon u HaumMeHOBaHMe
" JOCTHKEHHSA
o0menpodgec- o0menpogeccnoHaIbLHOM .
o0menpodeccuoHAIbHOMN
CHOHAJbHBIX KOMIIETeHII I
N KOMIIeTeHIN U
KOMIIeTeHIN i

HccnenoBarensckas | OIIK-2. Crocoben camoctostensao npo- | OIIK-2.1. HaxomuT u KpUTHYIECKH
JIEATEILHOCTh BOJMTH JKCIEPUMEHTAIILHBIC HCCICA0BA- | aHAIM3UPYET WH(GOPMAIUIO, HEOO-
HUS W WCIOJB30BaTh OCHOBHBIE IMPHEMBI | XOJUMYIO JIJISl PEIISHUS MOCTaBIICH-
00paboTKM W TPEACTABICHHUS ITOJyYCH- | HOM 3a/1a4u.

HBIX JaHHBIX OIIK-2.2. PaccMarpumBaeT BO3MOX-
HbIC BapHAHTHl PEIICHUS 3aJlauH,
OIICHUBAsI UX JJOCTOMHCTBA U HEJIOC-
TaTKU

OIIK-2.3. ®opmynupyeT B paMKax
[TOCTABJICHHON MENH TPOEKTa COBO-
KYIHOCTh B3aUMOCBSI3aHHBIX 33]1a4,
00eCcreunBaronInX ee JOCTUKCHHUE.
OIIK-2.4. Omnpenensier oxugaemble
pe3yNbTaThl pElIeHUs BBIICIECHHBIX
3aad.

OIIK-2.5. 3HaeT OCHOBHBIE METOIbI
U CPEICTBA MPOBEICHHUS DSKCIEPHU-
MEHTAIILHBIX HCCIICJIOBAHUN, CUCTE-
MBI CTaHIapTH3alUNd U cepTudUKa-
1701

OIIK-2.6. YmeeT BBIOHMpATh CITOCO-
OBl U CPEJICTBA U3MEPEHUHN U TPOBO-
JUTh JKCIICPUMEHTAIILHBIC HCCIIEIO0-
BaHUs

OIIK-2.7. Bmageer cmocobamu 00-
paboOTKW ® TIPEACTABIICHUS IIONY-
YCHHBIX JAHHBIX M OICHKH MOTrpell-




HOCTH PE3yJIbTaTOB H3MEPEHUI

Brnagenne  wuH(Op- | OIIK-3. Cnocoben mpumensts meronsl | OIIK-3.1. Ucnons3yer uHbopmarim-
MaIMOHHBIMHA ~ TeX- | [IOMCKa, XpaHeHUs, 00padOTKY, aHAIHM3a M | OHHO-KOMMYHHUKAIIIOHHBIE  TEXHO-
HOJIOTUSAMH npencTaBieHus B TpebyemMoMm ¢opmare | JOTMM TIpH TOMCKE HEoO0X0IUMOH
nH(GOPMAIUH U3 Pa3INYHBIX UCTOYHHUKOB | MH(pOPMAIHH

n 0a3 maHHBIX, coOmomas mpu 3ToMm oc- | OIIK-3.2.  3Haer  coBpeMeHHBIC
HOBHBIE TpeOOBaHUS WHQPOPMALMOHHOHN | MPUHIUIBI TIOUCKA, XPaHCHHS, 00-
0e30macHOCTH paboTKH, aHaANIM3a U MPEACTABICHUS
B TpebyemoM opmare napopmanmu
OIIK-3.3. YMeer pemarp 3amgaud
00pabOTKK NaHHBIX C IMOMOIIBIO CO-
BPEMEHHBIX CPEJICTB aBTOMATH3AIHH
OIIK-3.4. Bnaneer HaBeIKaMu odec-
reueHuss WH(OpMaIMOHHOH 0e30-
MAaCHOCTH

4. CTPYKTYPA U COAEPKAHUME JUCHUIIINHBI

4.1. O6beM TUCHUIUIMHBI TT0 ceMecTpaM (KypcaM) U BHJIaM 3aHATHHA B 3aU4€THBIX CIMHHIIAX C
yKa3aHHeM KOJMYECTBa aKaJIEMUYECKUX YacOB, BBIICICHHBIX HA KOHTAKTHYIO paboTy
oOyyJaromuxcs ¢ npernogaBaTeiaeM (1Mo BUAM 3aHITHI) U Ha CAMOCTOSITEIIbHYIO paboTy
00y4armuxcs

OO61as TpyA0€MKOCTh AUCHHUILUIMHBI cocTaBisieT 6 3aueTHbIX equnull (3E), 216 yacos.

Bun yuebHoit paboThI Bcero ua- CemecTpsl
COB 5 6 7
AyauTopHBIE 3aHATHS (BCEro) 82,9 32,25 50,35 0,3
B Tom uucre:
Jlexuuu 48 16 32
JlaGoparopusie pa6oTs (JIP) 32 16 16
IIpaktuueckue 3amsatus (113)
Cemunapsr (C)
KypcoBoii npoekt/(pabota) (ayauropHas Harpy3ka)
KoHcynbranuu B cemectpe 2 2
Jlpyeue 6udvt ayoumopnoii pabomol 0,9 0,25 0,35 0,3
CamocrosiTeJbHast padoTa (Bcero) 97,7 67 13 17,7
B Tom uuce:
Kypcosoii mpoekT (pabora) (camocrosTensHast pabora) 15,7 15,7

PacuerHo-rpaduueckue paboThI

Pacuernnie 3adaHuA

Pedepar
Jpyeue 6udbl camocmosmenvHou pabomol 82 67 13 2
KonTpoJn 35,4 8,75 26,65

Bun npomexxytouHol arrecranuu (3auet, auddepeHm-

o 3ayeT | ok3amen | KII
pOBaHHLII/I 3a4€T, BKSHMGH)

OOGw1ast Tpy10eMKOCTh 9ac 216 108 90 18
3auernbie Epunauie TpypoeMKOCTH 6 3 25 0,5
KonTakTHas padota (110 yueOHbIM 3aHATHUSIM) 82,9 32,25 50,35 0,3




4.2. Pazgennl

JUCHUILTNHBI
aKaJeMHYeCKHUX Yacax)

U TPYAOEMKOCTb @0 BHIAM Y4YeOHbIX 3aHATHH (B

KonrakTHas padoTa
06- o0yyarouuxcs Camo-
¢ mpenoaaBaTejieM
mast CTOf-
TpyAo- TpaK TeJbHas
Ne py. TH- J12a00-
Tema eM- pabora
n/n yec- partop-
KOCTb, BCe- JIeK- o0yualo-
KHe HbIE
BCEro ro 10071 IHXCS
3aHA- pado-
4acoB
THSA ThI
1 2 3 4 5 6 7 8
Moayas 1 99 32 16 - 16 67
1 HUDPOBLIE YCTPOU-
CTA
1.1 Beenenue 5 2 2 - 3
12 Jlornueckue oCHOBHI (- i ) i ) i
T pOBOM TEXHUKHU
OCHOBEI anTeOphI JIOTUKU U
1.2.1. MIePEKITIOYaTENbHBIX (PYHK- 12 2 2 - 10
105051
1.2.2. CHHTE3 JIOTHYECKUX CXEM 18 6 2 4 12
13, DIIEMEHTBI I.Ifld)pOBBIX yCT- 12 6 2 4 6
poiicTB
14, TunoBbie KOMOMHAIIMOHHEIC 16 6 2 4 10
CXEMBI
15 DeMeHTHI MOCIIe/I0BATEIb- 12 2 5 ) 10
HOCTHBIX YCTPOICTB
16 Tunossle mocner0BaTENb- i ) i ) i
o HOCTHBIE YCTPOICTBA
1.6.1. Peructpsr u O3Y 8 2 2 - 6
1.6.2. Cuérunku 16 6 2 4 10
Moay.an 2 61 48 32 16 13
2. MUKPOITPOIIECCOPBI
21 [IpuHIHITEI TOCTPOCHUS 2 9 5 ) i
MIPOIECCOPOB
290 ApI/I(i)MeTI/ILIevCKI/Ie OCHOBBI 3 2 2 ) 1
U(POBOI TEXHUKH
Mukponporeccopsl ¢ QK-
2.3. CHUPOBAaHHOMN CHCTEMOM KO- - - - - -
MaHJI
Apxutexktypa MKS51 )
2:3.1 (Intel8051). 3 2 2 .
239 TaI/IMepLI-cquqHVKH. ITo- 3 5 2 ) 1
CJIEIOBATEIHHBIHN MOPT.
233 IIpepsiBanus. Pexxumel no- 2 5 5 ) )
TpeOJIeHHS.
234 Cucrema komang MKS51 3 2 2 - 1
Anpecarusi orepaHioB B )
2.3.5 koMmaggax MK51 3 2 2 1
2.4. [TpuHINTIEI OpraHU3alun - - - - -




MUKPOTIPOIIECCOPHBIX CHUC-
tem (MIIC)
241 Apxutektypa u GyHKIIHO- 7 6 4 1
HupoBanue MII-cucreMsl
MunumainbeHas KoHpurypa-
2.4.2. s MII-cucremsl Ha Oaze 3 2 - 1
MK KP1830BE31
MII-cucrema Ha 6a3ze MK
24.3. | pCcAg7CHS52 (Philips) ! 6 4 !
Muxkponpoueccopsl ¢ ap-
2.5, xutekTypoit RISC 3 2 !
ApXuTeKTypa MUKPOIpPO-
26 LIECCOPHBIX CUCTEM ITU(- i i i i
e pOBOIt 00pabOTKHU CUTHA-
noB (I1OC)
AIII u HAII gimst cuctem
2.6.1. 110C 7 6 4 1
Anropurmsl LIOC u oco-
2.6.2. OCHHOCTH apXUTEKTYPbI 3 2 - 1
LCIIT
ApXUTEKTypa mpoI1ecco-
26.3. poB cepuu ADSP-2181 3 2 !
264, HCIIc l'IJ'IaBaEOH_IeI/I TOU- 2 2 i i
KOM
27 [IporpammupoBanue u oT- 7 6 4 1
nanka MII-cuctem
3. KYPCOBOM ITPOEKT | 157 [ - | | - 15,7
Bcero | 1757 | 80 | 48 | | 32 95,7
4.3. Coaep:kaHue TUCIUNIMHBI
4.3.1. JlexunOHHEBIE 3aHITUSA
Tpyno- Dopmu- ®opma
v eM- pyemble
Ne ni/m Tembl JIEKIMOHHBIX 3aHATHI KOH-
KOCTh KOMIIe-
TPOJIst
(uac.) TeHIHHU
1 I{UPPOBBIE YCTPOMCTA
1.1 Baenenue. 2 OIIK-2 3a4eT
Ilpeomem u 3a0auu xypca. Ananozosvie u yupposvie OIlK-3
cuenanvl 8 paduosnekmponuxe. Ionwamue o yugpo-
60U 00pabomke AHANO208bIX CUSHANIO8 8 YUPPOBbIX
yempoticmeax. Oiemenmuas 6aza yugposvix ycm-
poticmg. Memoosl npoexmupoganus u cnocoodwl pea-
auzayuu yugposvix ycmpoticms. L{ughposuvie ycmpoti-
cmea Ha ochose muxkponpoyeccopog (MII). Memooul
aHaIU3a YUPPosbIX yCMpoucms.
Jloruueckue oCHOBBI ITM(POBOI TEXHUKU!
1.2 OcHOBBI anreOpbl JIOTUKA ¥ TEPeKIIoYaTelIbHbIX | 2 OIIK-2 3a4eT
GbyHKITHA. OIIK-3

OcHognbie nOHAMUA, Onepayul, 3aKOHbl dneebpul 10-
euku. Tepexnouamenvuvie @ynxyuu. Cnocoduvl 3a0a-
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HUs nepekmouamenvHulx Qynxkyuil. Ilpeobpaszosanue
cmpykmypHulx Gopmyn. bazuchvle nocuueckue one-
payuu u jozsuveckue snemenmuvl. DPYHKYUOHATLHO
NOHbIEe CUCMEMbl T02UHeCKUX daemenmos. Ilepexoo
Om CMPYKMYpHOU (DOpMYIbl K TO2UYECKOU cXxeme U
obpamuull  nepexoo. Hopmanvuvie u ckobounvie
dopmobl n02uneckux Gyukyuil.

1.3

CHHTE3 JTOTHYECKUX CXEM.

CmpykmypHblil cunmes J102UYecKol cxembvl. 3aoayu
Munumuzayuy. Munumuzayus no2uieckux QyHKyull ¢
ucnoavzosanuem xapm Kapno. Ilepexoo k 3a0annomy
baszucy. Henonnocmvlo onpedenenuvie  yHKYUU.
Cucmembl 102uteckux QyHKyuil.

OIIK-2
OIIK-3

3a4CT

1.4

OneMeHTHI IU(POBBIX YCTPOWCTB

OcHogHbie (QYHKYUOHATIbHBIC U IKCHAYAMAYUOHHBLE
Xapaxmepucmuxu yupposvix 31eMeHmos, Memoobl
UX AHATUMUYECKO20 U IKCHEPUMEHMATbHO20 ONpede-
JIeHUS.

bazosvie nocuueckue onemenmor (TTJI, TTJII,
KMOII): snexmpuueckue cxemul, KOOUpoganue u co-
2nacosanue ypoeneu, jlocuyeckoe OnucaHue, Xapak-
MepucmuKy (8xo0Hbvle, BbIXOOHble, Nepedamouubie),
bvicmpoodeticmsue, ocobennocmu npumernenus. Ilo-
Hsimue 00 31eMeHmax ¢ mpemsi COCMOAHUIMU 8bIX00d
U 00 IeMEHMAX ¢ OMKPBLIMBLM 8bIXO0O0M.

OIIK-2
OIIK-3

3a4€CT

1.5

TumnoBble KOMOMHAIIHOHHBIE CXEMBI

Cxembl KOHMPOAA PABHOZHAUYHOCHU KOOO8 U CPABHe-
Hus. [ewugpamopvl u Ooemyrvmuniexcopuvl. Mynv-
MUNIEKCopbl u MYTIbIMUNIIEKCOPbI-
demynbmuniekcopsl. Apugmemunecxkue cymmamopul.
Hlugppamopul. Ipuopumemnvie wugpamopot. Ilo-
cmosiHHble 3anomunaowue ycmpoicmsa (I13Y), npo-
epammupyemvle aocudeckue mampuysl (I1IJIM). Ipu-
MeHeHue Oewugpamopa Osl peanru3ayuil Cucmembl
noeuueckux @ynxyuil. Hpumenenue [13Y u IIJIM ons
peanuzayuu 102udeckux QyHKyui.

OIlIK-2
OIlIK-3

3a4€CT

1.6

DJIeMEHTHI MOCIIeI0BATEIEHOCTHBIX YCTPOMCTB
Tpueeepnvie ycmpovicmsa. Kraccugpurayus. Acun-
XpoHnvle mpueeepHvle ycmpoticmed. CuHxpouHble
oonocmynenyamule SR- u D-mpueeepuvl. Tabauywr co-
CMOAHUS, XapakmepucmuyecKue ypasHerus, maoiu-
ybl 8030ydHCOeHUs (C08apb nepexodos). [lsyxcmy-
nenuamole SR- u D-mpueeepul, JK-mpueeep, kax yco-
seputencmeosannvlii  SR-mpuceep. Henenue cocms-
3anull (20HOK) 8 yugposvix ycmpoiicmsax. Henponu-
yaemvle CUHXPOHHBIE mMpuceepvbl ¢ OUHAMUYECKUM
ynpaenenuem (cmpyxmypa mpex — SR-mpuecepos).
Ilocmpoenue T-mpuecepos na ocmose JK- u D-
mpuazepos.

OIlIK-2
OIIK-3

3a4€CT

TunoBsie MOCIIEI0BATEILHOCTHBIE YCTPOMCTBA:

1.7

Peructpst u O3Y

Cmamuueckue pezucmpul. Pecucmposas namsame.
Pecucmpor  cosuea. Onepamugnvie 3anomunarowue
yempoucmea (O3Y). Opeanusayus O3Y ¢ npous-
601bHOU 6blOopKoU. Xapaxkmepucmuku O3Y. Ceepx-
onepamuenvie O3V.

OIlIK-2
OIIK-3

3a4€CT
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1.8

Cuéruuku

Cuemyuxu umnynvcos. Knaccugpuxayus. Cunmes no-
C1e008AMENbHBIX U NAPALIENbHBIX CYemyukos Ha T-,
JK-, D-mpueeepax ¢ npoussorvHviM K03 GuyueH-
mom cuema. AHANU3 HEUCNONL3YEMbIX COCMOSHUL U
obecneyenue camosoccmanogrenus. Cuemyuxu Ha
cosuearowux pecucmpax. Cuemuuxu (Oerumenu dac-
MOMblL UMNYIbCOB) C NepeMeHHbiM KO3ppuyuenmom
cuema (Oenenus). I'enepamopsbl 4UCiI08bIX NOCIEOO0-
8AMeENbHOCHEI.

OIIK-2
OIIK-3

3a4€T

MUKPOITPOLECCOPBI

[TpuHIUTIBI TOCTPOEHUS TPOIIECCOPOB.

Obwas xraccugurayus 8Cmpausaemvix MUKponpo-
yeccopos (MI1). Xapaxmepucmuxu MII u muxponpo-
yeccopnvix BUC. [lexomnoszuyus npoyeccopa Ha
onepayuonnvil u ynpasasirowui yzael (OY u V).
Hownamusa muxpoonepayuu, MUKPOKOMAHObI, MUKDO-
npocpamMmbl, MUKPONPOSPAMMHO20 ABMOMAMA, MUK-
PONPOSPAMMHOU NAMAMY, YRPAGIAloueli Npocpam-
moul. Onucanue pabomer OV na azvike mukpoonepa-
yuti. Cnocobwl nocmpoenus VY. Ilpoyeccop ¢ mux-
PONPOSPAMMHBIM YNPAGIEHUEM.

OIIK-2
OIIK-3

OK3aMCH

2.2

Apudmernueckue OCHOBHI IU(PPOBOH TEXHUKH.
Cucmemvl cuucnenus. I[losuyuonuvie cucmemsvl cuuc-
nenus. Ilepesood uucen uz 0OHOU cucmemuvl CHUCTIEHUS
6 opyeyrw. Ilpeocmasnenue >K8UBANEHMHBIX UuUCeN 8
pasHulx cucmemax cyucienusn. Koouposanue nono-
JHCUMETBHBIX U ompuyamenvhulx yucen. Ipsamotl, 06-
Pamuwlll U OONOIHUMENbHDIL KOObL. M3Menenue 3Haka
yucna. @opmwl npedcmasnenus yucen 6 IBM. Apudgp-
MemuyecKkue onepayuy Hao YUcIamu ¢ QuKcuposam-
Hou 3anamot. ObecneueHue UCMUHHOCIU pe3yTbina-
moe apugmemuyecKux onepayui.

OIIK-2
OIIK-3

OK3aMCH

Mukpornporiieccopsl ¢ GUKCHPOBAHHON CHCTEMOM
KOMAaH/I:

2.3

Apxurexrypa MK51 (Intel8051).

Tunosas cxema onepayuoHHo20 y31a MUKponpoyec-
copoe MKS51 (Intel8051). Buinoanenue apugmemuue-
ckux u noeuueckux onepayuii 6 OY. Bzaumooeiicmsue
oVuVy.

Qusuueckas cmpykmypa mukpoxoumpoaiepa MK51.
Hasnauenue gusuueckux 6v160006. Opeanuszayus u
aopecayus 6HympenHerl namsamu.

Hasnauenue u xapaxmepucmuxu 6HYmpeHHUX V37108.
Vsen cunxponuzayuu.

OIIK-2
OIIK-3

OK3aMCH

2.4

Talimepsi-cuéTunku. [locnenoBaTenbHblii MOPT.

V3en matimepos-cuémuurkos. Ynpaseienue matimepa-
mu-cuémuuxamu. Peowcumvl u  ynxyuonuposanue
MAMepos-cuémuukos.  Yzen nociedosamenbHo20
nopma cmandapma USART. Vnpaenenue nocnedo-
samenvuvlM nopmom. Pescumvl u GyHKyUOHUpoSa-
HUe nocied08amenbHO20 HOPMd.

OIIK-2
OIIK-3

OK3aMCH

2.5

[MpepeiBanusi. PexxuMbl moTpeOieHms.
Ynpaesnenue pescumamu nompebaenus MKS1.
Hcnonvzosanua npepvieanuii 6 MII-cucmemax. Hc-

OIIK-2
OIIK-3

9K3aMCH
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MOYHUKYU U munsl npepvieanuti. Ilpoepammusie u an-
napammubvie npepvleanus. Ynpagienue npepol8anuamu.
Bexmop npepwvieanus. Ilocnedosamenvnocmv cobvi-
MUti NPU NPOSPAMMHBIX U ANNAPAMHBIX NPEPLIGAHU-
5X.

2.6

Cucrema komang MK51.

Komanowt MK: ocnoeuvie nowsamus, Kiaccuguxayus
KOMAaHO, MHeMOHu1eckas gopma sanucu. Ilpoepamm-
Has mooenv MIIC. Cucmema xomano MK. Cocmas,
HasHauenue U aodpecayusi J10SUHECKUX 00beKmos
MKS51.

OIIK-2
OIlIK-3

OK3aMCH

2.7

Anpecanus onepanaoB B komanaax MKS1.
OcHogubie cnocobbl adpecayuit Onepasoos8 8 KOMAaH-
oax MK51. Ocobennocmu 8binoiHeHUss KOMAHO one-
payuil ¢ bumamu,. apupMemuuecKux U a02UYecKux
onepayuil, KOMarHo nepexood.

OIIK-2
OIIK-3

OK3aMCH

[TpuHIMITEI OpraHU3aluyd MHUKPOIIPOIIECCOPHBIX
cuctem (MIIC):

2.8

ApxutekTypa u GyHKIIHnoHupoBaHue MII-cuCTEMBI.
Housmue muxponpoyeccopuoii cucmemoli. QyHxyuo-
HAMbHO-MOOYAbHLIL  npuHyun  nocmpoenuss  MII-
cucmemvl. Buovr wun. Llenmpanvnvii npoyeccop
(L1Y). Ilepugpepuiinvie ycmpoiicmsa (I1Y). HUnmep-
¢etic. Bapuanmol wunnot opeanuzayuu. Tpexuwiun-
Has apxumexmypa e3aumooeticmsus L{Y u I[1Y. MIIC
¢ npeobpazosanuem Yucia Wun.

@yuxyuonupoganue MII-cucmemvl: MAWUHHBIN YUK],
KOMAHOHBIN YUK, BbINOJHEHUE HpOSPAMMbL, OJlu-
MeNbHOCMb 8bINOIHEHUS. NPOSPAMMBL.

OIIK-2
OIIK-3

OK3aMCH

2.9

MunumansHast koHurypamus MII-cuctemsl Ha 6aze
MK KP1830BE31.

Munumanvnas xonueypayus MII-cucmemvl na 6aze
MK KPIS30BE31. Aopecayus uewnell namsamu u
nopmos. Ilooxniouenue wun. Peanuzayus u QyHK-
yuonupoganue namamu npocpamm (113Y), namsmu
Odannvix (O3Y), nopmos 8600a-6vi800a, matimepa 8
BUC KPI821P®D55, KPI1821PY55. Vnpasnenue pe-
HCUMAMU NOPMO8 U matimepa.

OIIK-2
OIIK-3

OK3aMCH

2.10

MII-cucrema na 6aze MK PCA87C552 (Philips).
Ocobennocmu apxumexmypot MII-cucmemol Ha 6aze
cneyuanuzuposannozo MK PCAS87C552 (Philips).
AHAopo 8051, namame npocpamm, namsame OAHHBIX.
Hepugpepuiinvie @dynkyuonanvusvle y3ivl: OONOIHU-
mebHble NApaLlelbHble NOpmbl, maimep npoyec-
COPHO20 BPEMEHU, pecucmpbl COObIMULL, cxembl Pop-
MUPOBAHUST BHEUUHUX YNPAGTSIOWUX CUSHALO8 NO YU-
ClosoMy @pemeHHOMYy nopocy, matimep Watchdog,
AL, nocnedosamenvhoviti nopm cmanoapma 12C.
LAII ¢ LLIUM, ¢ mampuyeti R-2R.

OIIK-2
OIIK-3

OK3aMCH

2.11

Muxkponpoueccopsl ¢ apxutekTypoit RISC.

Konyenyus RISC 6 apxumexmype MK (na npumepe
PI1C-muxpoxoumponnepos Microchip). Conocmasie-
nue ¢ apxumexmypoti CISC. I'apsapockas apxumex-
mypa. beicmpooeiicmeue. Cucmema romano. Co-
cmase, xapakmepucmuxu u npumenenue RISC MK:
12-paspsonoeco bazosozo cemeiicmea (PIC16C5x);

OIIK-2
OIIK-3

OK3aMCH

12




14-paspaonoco cemeiicmea (PIC16C6x/7x/8x); 16~
PAa3psiOHO20 8bICOKONPOU3BOOUMENBHO20 CEMECEa
(PIC17Cxx); 16-pa3psaonozo 8bicOKONpOU3800UmMens-

HO20 cemelicmea OJil pacnpedenénHublx cemell ynpag-
qenust (PIC18Cxx).

ApPXHWTEKTYypa  MHKPOIPOIECCOPHBIX  CHCTEM
g poBoit 06padoTku curnaios (I{OC):

2.12

AT u HAII ms cucrem LHOC.

ALIT u LJAIT ons cucmem L[OC. AL[Il nocrnedosa-
menvHo2o npubaudcenus. Cuema-oenoma ALl Ilo-
sviuenue noxazamensi SNR nymém uzdvimounoii ouc-
Kpemuszayuu, yugpoeoll urbmpayuu u Oeyumayuu.
Hapannenvuvie, Kousetiepuvie, Kackaouvte ALl
Cmpyxmypot u aneopummel pabomut L{AIL

Pasznuuus mearcoy mukpoxoumponiepamu, MUKpOnpo-
yeccopamu U YugpposviMU CUSHATbHBIMU HPOYECCO-

pamu (L{CII).

OIIK-2
OIIK-3

OK3aMCH

2.13

Anropurmer [IOC u o0coOeHHOCTH apXUTEKTYPHI
LCIL

Tpebosanus, npedvssnsemvie k L{CII. Bvicmpoe 6vi-
noiHenue apugmemudeckux onepayui. llogvluennas
mounocms. OOHOBpeMeHHAsl 8bIOOPKA 08YX ONnepam-
006. Luxnuueckue 6ygepvl. Opeanuzayus Yurios c
asmomMamuiecKou nPo8epKoll YCi06ull.

Hopo 16-paspsaousix L{CII ¢ ¢puxcupoganuoti mouxoii
cemevicmea ADSP-21xx.. [lluuvi. BoiuuciumenvHule
onoxu (AJ1Y, MAC, cosucamenu). AdpecHuvle 2enepa-
MOpbL U YCMPOUCMB0 YNPABIeHUs NOCIe008AMeNbHO-
CMbI0 8bINOJIHEHUSL KOMAHO.

OIIK-2
OIIK-3

OK3aMCH

2.14

Apxurtektypa nponeccopos cepunt ADSP-2181.
Bempoennvie  cpeocmea  nepughepuu  npoyeccopos
cemeticmea ADSP-21xx (uumepghelic namsmu, no-
cedogamenbtble NOPMblL, UPAMOU OOCMYN K GHYM-
PEHHell namsimu npoyeccopd, PeliCUM NOHUICEHHO2O0
9Hepeonompebienus).

Apxumexmypa npoyeccopos cepuu ADSP-2181. Tex-
Huueckue xapaxmepucmuxu. Cucmemmuvii unmep-

getic.

OIIK-2
OIIK-3

OK3aMCH

2.15

LICII ¢ nnaBaromield TOYKOH.

Cpasnenue apugpmemuxu ¢ niagaroweii u GuKcupo-
sannot mouxoil. L{ughposvie cuenanrvrvie npoyeccopvl
¢ nnasarowet mouxkou SHARC xomnaumuu Analog
Devices: mooupuyuposannas Iapsapockas apxu-
meKkmypa, Kliouesble 0CODEHHOCMU Hpoyeccopa
SHARC, ckopocmubie Xapaxmepucmuxu.

OIIK-2
OIIK-3

OK3aMCH

2.16

[IporpammupoBanue u otnaaka MII-cuctem.
Housmue mexnonocuu npozpavmmupoganus. Cogpe-
MeHHble mexHono2uu npoepammuposanus. Cman-
dapmnuasi popma npedcmasienusi npoepamm. Cpeo-
cmea paspabomxu u OmaAAOKU NPOSPAMM HA SA3bIKe
accembnepa.

Cpeocmea coemecmHol OMAAOKU ANNAPaAmuou u
npoepammuou yacmei MII-cucmemol. Brympucxem-
Hble IMYAAMOPYL.

OIlIK-2
OIIK-3

9K3aMCH
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4.3.2. JlabopaTopHbIe 3aHATHS

N Tpyno- dopmu- ®opma
o eM- pyemMble
o HaumeHoBaHUe JJa00PATOPHBIX padoT KOCTE OMITo- KOH-
TPOJIst
(uac.) TEHUHH
1 N3yueHne xapakTepucTuk gorundeckux 3nemeHTos TTJI 4 OIlIK-2 3a4er
OIIK-3
2 UzydeHne XapakTEpUCTHK JIOTUYECKUX DJIEMEHTOB | 4 OIIK-2 3a4er
KMOII OIIK-3
3 CuHTe3 KOMOMHAIIMOHHBIX CXEM 4 OIIK-2 3a4eT
OIIK-3
4 CuHTE3 CHHXPOHHBIX ITIOCIEIOBATCIIEHOCTHRIX ycT- | 4 OIIK-2 3a4eT
poiict Ha [1JIM OIIK-3
5 Nzyuenune npuHImna padoThel u xapaktepuctuk [AIT 4 OIlK-2 3a4eT
OIIK-3
6 Uzyuenne mpuHumna paboTel u xapakrepuctuk ALIL | 4 OIIK-2 3a4yeT
TaiiMepbI-CUETUHKH. OIIK-3
7 Pa3paboTka n mporpammupoBanue airoputma. Accem6- | 4 OIlIK-2 3a4eT
JIMPOBaHKE, KOMIIOHOBKA U OTJIaJKa MPOTPaMMBbI OI1K-3
8 MN3yduenne anroputMa (QYHKIMOHUPOBAHWS M TIporpam- | 4 OIIK-2 3a4eT
MBI IIHQpoBoro GuiIbTpa OIIK-3
4.3.3. CamocrosiTenpHas pabora
Tpyno- Dopmu- ®opma
. eM- pyemble
Ne i/m TemaTnka camocTosiTe1bHON PadoOTHI KOHTPO-
KOCTh KOMIIe-
(uac.) TEeHINH o
1 L[MPPOBBIE YCTPOMCTA
1.1 Bgenenue. 3 OIlIK-2 3a4eT
OIIK-3
1.2 OcHOBBI anreOpel JIOTUKW M MepekitouatedbHbix | 10 OIIK-2 3a4yeT
(hyHKIHIIA. OI1K-3
1.3 CHHTE3 JIOTHYECKUX CXEM. 12 OIlIK-2 3a4eT
OIIK-3
14 DneMeHTHI MUPPOBBIX YCTPOHCTB. 6 OIIK-2 3a4eT
OIIK-3
15 Tumnossie KOMOMHAIIMOHHBIE CXEMBI, 10 OIIK-2 3a4eT
OIIK-3
1.6 OneMeHTHI TOCNIe0BAaTENBHOCTHBIX YCTPONCTB. 10 OIIK-2 3a4yeT
OIIK-3
1.7 Peructpst u O3V. 6 OIlIK-2 3a4eT
OIIK-3
1.8 Cuérumku. 10 OIlIK-2 3a4eT
OIIK-3
2 MUKPOITPOLLECCOPBI
2.1 ApudmeTnyeckre 0OCHOBBI TUPPOBOI TEXHUKH. 1 OIlIK-2 9K3aMeH
OIIK-3
2.2 Apxurexktypa MK51 (Intel8051). 1 OIIK-2 9K3aMeH
OIIK-3
2.3 Taiimepsi-cuétunku. [locmenoBaTeNbHBIN MOPT. 1 OIlIK-2 9K3aMeH
OIIK-3
2.4 Cuctema komag MKS1. 1 OIIK-2 9K3aMEH
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OIIK-3

2.5 Anpecarus orepanioB B komannax MK51. 1 OIIK-2 JK3aMeH
OIIK-3

2.6 Apxurtektypa u pyHkuuoHnpoanue MII-cuctemsl. 1 OIIK-2 9K3aMeH
OIlK-3

2.7 MunnmansHas koHuryparnus MII-cucremsr Ha 6aze | 1 OIlIK-2 9K3aMeH
MK KP1830BE31. OI1K-3

2.8 MII-cucrema Ha 6a3e MK PCA87C552 (Philips). | 1 OIIK-2 9K3aMeH
OIIK-3

2.9 Muxkponpoueccops! ¢ apxurekrypoit RISC. 1 OIIK-2 3K3aMeH
OIIK-3

2.10 ALIT u HAIT mas cuctem LIOC. 1 OIlK-2 SK3aMeH
OIlK-3

2.11 Anroputmsl LIOC n ocoGennocTH apxutekTypsl | 1 OIIK-2 3K3aMEH
LICIL. OIIK-3

2.12 Apxurektypa mpoueccopoB cepun ADSP-2181. 1 OIlIK-2 3K3aMeH
OIIK-3

2.13 [IporpammupoBanue u otiagka MII-cucrem. 1 OIIK-2 9K3aMeH
OIIK-3

4.3.4. TeMbl KypCOBBIX MPOEKTOB/KYPCOBBIX pabOT

1) Hudposoii GpuibTp (HUKHUX YACTOT).
2) Hudposoii GunbTp (BEpXHUX YaCTOT).
3) Hudposoit Gunbtp (M0I0COBOIH).

4) Tudposoit GuiabTp (PEKEKTOPHBIN).
5) Hudposoii punstp (hasoBoe 3BeHO).

6) Hudpooit unbTp (Ppa3oBbiil KOPPEKTOP).
7) MenuaHHbiii QUIBTP.

5. OLIEHOYHBIE MATEPHUAJIbBI IJIA MPOBEJEHUS TPOMEXYTOYHOM
ATTECTALIUU OBYYAIOILIUXCS ITO AUCIUIIJIMHE

OneHouyHble MaTepHalibl IPUBEIEHBI B IPUIIOKEHUH K paboyeil mporpamme AUCHMITIIUHBI
(cMm. nokymeHT «OueHOYHBIE MaTepHaibl 1Mo aucuumuinae «LludpoBeie ycTpolicTBa M MUKpO-
HPOLIECCOPBI»).

6. YYEBHO-METOJAUWYECKOE OBECIHEYEHHUE JUCHUITJINHbBI

6.1. OcHOBHas TUTEpaTypa

1) Mukymma A.B. LudpoBble ycTpoiicTBa M MHKpONPOLIECCOPHL: yued. mocobme / A.B.
Mukymun, A.M. Caxues, B.1. Cequnun. — CII6.: BXB - IletepOypr, 2010, - 832 c.: un. —
(YueOnas muteparypa s By3oB). (mexalib.com)

2) besyrnos JI.A. Ludpossie ycTpoiictBa u mukpomnporeccopsl / JI.A.besyrmos, N.B.Kanuenko. —
Uzn. 2-e. PocroB w/J] : ®enmkc, 2008. — 468, [1] ¢ : mn. — (Bsicuiee obpa3zoBaHme).
(mexalib.com)

3) Boiiko B.M. u ap. CxeMOTEeXHHUKA AIICKTPOHHBIX cucTeM. L{udpossie ycTpoiictBa / ABTOpEI
B.U.Boiiko, A.H.I'ypxwuii u ap.. — CI16.: BXB-IlerepOypr, 2004. — 512 c. (mexalib.com)

4) IludpoBbie ycTpoiicTBa MU MHUKPOIPOIECCOPbl: MeTol. yKa3aHHs K JIaDOpaTOpHbIM padoTaM
(wactp 1: Jlormdeckwe 5IeMEHTHI M KOMOWHAIMOHHBIE cxembl) Ne 4834 / Pszan. roc.
paauoTtexH. yH-T; cocT. / H.U.CanpaukoB. Psizanb, 2014. 32 c.

15



5)

6)
7)

8)

1)
2)
3)
4)

5)
6)

7)
8)

9

1)

2)

3)
4)
5)

6)

OneMeHTh! U GYHKIMOHAJIBHBIE Y3JIbl KOMOWHAIIMOHHBIX U MOCIEI0BATEIBHOCTHBIX YCTPONCTB:
Mertonndeckue yka3zaHUs K CAaMOCTOSITEIbHOM pabdOTe M MHAMBHIYAJIbHBIM 3aHATHUAM IO
mucuuruinae  “Lludposbie ycTpoiictBa M Mukpompoueccops” / Ne 3595 / Pssan. roc.
paauorexH. akas.; Coct. H.U.CanbHukoB. Psa3ans, 2004. 44 c.

Cunte3 uudposbix ycrpoiicte Ha I[IJIM. Meron. yka3anuss K J1abopaTopHBIM paboTam

(anextponnslii BapuaT). / Coct. Cokonos FO.I1. — Psizans. : PI'PTA, 2005. - 28 c.
Kioukos I'.JI. Lludpossie ycTpoiicTBa u MUKpomporieccopsl: YueOHuk. — Boponex: BUPD,
2005. — 320c., uin. (mexalib.com)

[{udposbie ycTpoiicTBa U MHUKPOMPOIECCOpbl. MeTo. yKa3aHHs K KypCOBOMY IPOEKTY. Ne

4039 / Cocrt. CanpaukoB H.U. — Pazaus. : 2008. — 52 c.

6.2. JlonomHuTEeNBHAS TUTEPATYPA

VYrpiomos E. I1. Hugposas cxemorexuuka: Yuednoe nmocobue — CI16.: BXB — Cankr Ilerep-
oypr, 2010. — 810 c. (mexalib.com)

CoxounoB 1O.I1. Mukpokontposuiepsl cemeiictBa MCS-51: Apxutektypa, nporpaMmmMHpoBa-
HHe, oTiagka. Yue0. mocooue. PI'PTA, Psa3anb, 2002. — 72 c.

Kacnep 3. IIporpamMmmupoBanue Ha si3bike AcceMOiiepa JUisi MUKPOKOHTPOJIEPOB CeMeicTBa
i18051. — M.: I'opstuast munaus — Tenekom, 2004. — 191 c¢. (mexalib.com)

baes B.Il. MukponpoueccopHble CUCTEMbI OBITOBOM TEXHUKU. YUEOHUK JUIS BY30B. — M. :
INopsiuas nunus — Tenexom, 2005. — 480 c.

Kénur A., Kénur M. IlonHoe pykoBoacTo 1o PIC-mukpokoHTpomiepam

ITox pen. Yonrta Kectepa. IlpoexktupoBanue cuctem IudpoBOM W CMEIIaHHOW 00pabOTKH
curHanoB. — M: Texnocdepa, 2010. — 328 c. (mexalib.com)

Cononnna A.U., Ymaxosuu J[.A., Skosies JI.LA. Anroputmsl u mporeccopsl IUGpPoBoi 00-
pabotku curnanos. YdueoHnoe nmocobue. — CI16.: BXB-IletepOypr, 2002. — 464 c.

CanbaukoB H.U. Mukpokontposuiepst 8051 B yCTpoicTBax ynpaBiIeHHS PaAU03JIEKTPOHHBIX
npubopos. Yueb. nocodue. PI'PTA, Ps3zans, 1999. - 76 c.

Peanuzanus anroputmoB BII® Ha 1nudpoBBIX CUTHaNIBHBIX MPOLIECCOPAX: METOIUYECKHE
yKa3aHHsI K CaMOCTOSTENIbHON padoTe, 1abopaTOpHbIM U MPAKTUYECKUM 3aHATUSIM Ne 4533./
Pazan. roc. paguorexs. yH-T; coct. H.W. CanbHukos. Pa3ans, 2011. 40 c.

6.3. [lepeueHb y4eOHO-METOAUYECKOTO OOECTeYeHHs sl CaMOCTOSITENIbHON paboThl 00y-
YarOIUXCS MO JUCIUTUTNHE

OneMeHThl M (YHKLUMOHAIbHbBIE y3/1bl KOMOMHALMOHHBIX M IOCIEI0BaTEIbHOCTHBIX YCT-
poticTB: MeTonuueckne yKa3aHus K CaMOCTOSTENIbHOW padOTe M MHAWBUIAYAIBHBIM 3aHSATH-
aM 1o aucuumuinHe “Ludposeie yerpoiictBa n Mukponpoueccops” / Ne 3595 / Psizan. roc.
pamuotexH. akan.; Coct. H.U.CanbaukoB. Pszans, 2004. 44 c.

[{udpossie ycTpoiicTBa U MHUKponpoueccopsl: Meroa. yka3aHus K 1a00opaTOpHbIM paboTam
(dacte 1: Jlornmyeckue 37eMeHTH 1 KOMOMHAIMOHHBIE cxeMbl) Ne 4834 / Pszan. Toc. panno-
TexH. yH-T; cocT. / H.W.CanbuaukoB. Psa3ans, 2014. 32 c.

Cuntes mudpoBeix ycTpoiicts Ha [1JIM. Meton. ykazanus K 1a00paTopHBIM paboTam (dJIeK-
TpoHHbIH BapuaHT). / Coct. Cokonos FO.I1. — Psa3ans. : PI'PTA, 2005. - 28 c.

CoxounoB 1O.I1. Mukpokontposiepsl cemeiictBa MCS-51: ApxuTtektypa, nporpaMmMHpoBa-
HHe, oTaagka. Yueb. mocooue. PITPTA, Psazanb, 2002. — 72 c.

CanpaukoB H.M. Mukpokontposuiepsl 8051 B ycTpolicTBax yrpaBieHUs pagH0lIEeKTPOHHbBIX
npubopos. Yueb. nocodue. PI'PTA, Ps3ans, 1999. - 76 c.

[{udpoBsie ycTpOWCTBA M MHKPOIPOIECCOPBI: METOJMUECKUE YyKa3aHHS K JJA0OPaTOPHBIM
pabotam (uacts 2: ITAII, ALIL, uudpoBsie Moaynu u ycrpoiicta) Ne 5183 / Psizan. roc. pa-
nuoTexH. yH-T.; cocT. H.M.CanpuukoB. Ps3anb, 2017. 36 c.

16



7) W3ydenue anroputMma QyHKIMOHUPOBAHUS U MPOrpaMMbl UppoBoro Gpuiabtpa. Meron. yka-
3aHus K JJabopaTtopHoi pabote (3nekTponHbli BapuaHT). / Coct. CanpHukos H.U. — Ps3ans. :
Ps3an. roc. paguorexH. yH-T; cocT. /, 2008. - 8 c.

8) Lludpossie ycTpoiicTBa U MHUKPOMPOIECCOPbl. MeTo/I. yKa3aHHs K KypCOBOMY HPOEKTy. Ne
4039 / Coct. CanpaukoB H.W. — Ps3ansb.: Psa3an. roc. paanoTexH. yH-T; coct. : 2008. — 52 c.

6.4. SHGKTpOHHBIe CpeacTBa obOecreyeHnss OCBOCHUS AUCHHUITIIMHBI

1) KoMIUIEKT 3JIEKTPOHHBIX Pa3laTOYHBIX MaTepHAIOB Ui cTyneHTOB:"S cemectp. Lludposbie
ycTpoicTBa", Ui U3ydYeHUsl pa3/esoB qucuiuinHsel (1 — 6).

2) KOMIUIEKT 3JICKTPOHHBIX pa3aaTOYHBIX MAaTEPUANIOB JJIsl CTyIeHTOB: "6 cemecTp. MUKpoIpo-
1eccophl”, st U3yUeHHs pa3/iesioB AUCHUILTHHBI (7 — 12).

3) KoOMIUIEKT 3JIEKTPOHHBIX pa3aTOYHBIX MaTepHAIOB s CTyAeHTOB:"7 cemectp. KypcoBoit
IPOEKT", 17151 BHIIOJIHEHUS KypCOBOT'O MPOEKTA.

6.5. Metoaudeckue yka3aHus JUIsi 00YJArOIIHXCS IO OCBOCHUIO TUCITUTUIAHBI

Benenue koHcnekTa

CoOCTBEHHBIN KOHCHEKT JIEKIIMM MM UCTOYHUKOB IPU CaMOCTOSATENbHON padoTe mpea-
CTaBJIsIeTCs Ha 3a4€T U Ha 3k3aMeH. KOHCIEKT 10JKeH ObITh CTPYKTYPHUPOBAH IO pasjeliaM, Te-
MaM B COOTBETCTBHU C ITOCIICAOBATEILHOCTHIO X M3y4YeHHs B paboueil mporpamme TUCIIHILIH-
HBI.

[To xaxmoi Teme NPUBOIATCS BCE MOHSTUS, ONPEACICHUS, CTPYKTYpPbl, paCKphIBAIOIIHE
e€ coaepkanue. [Ipu U3yyeHUn 3J1eMEHTOB, YCTPOMCTB, CTPYKTYp TpeOyeTcsi pacKphITh, KaK OHU
YCTPOEHBI, KaK pabOTaloOT, KaK YIPaBIISIFOTCS U IPOrPaMMUPYIOTCS, KaK B3aUMOJEUCTBYET amma-
paTHas 4acTb LU(POBOro yCTPOUCTBA U YNpaBIIAIOLIasl IporpamMmma.

BolnosiHeHue U 3amuTa J1abopaTOPHBIX padboT

JIaGopaTopHble pabOThl B COOTBETCTBMM C pabodell MporpaMMoi AMCLUIUIMHBI JIOMOJ-
HSIOT JICKIMOHHBIA (TEOpeTHUYecKuil) Kypc. M3ydaembie B J1a0OpaTOpHBIX paboTax BOIPOCHI
BKJIIOYAIOTCS B IPOTrPaMMBbI 3a4€Ta U 3K3aMEHa, B IPOrPaMMy BBIIIOJIHEHHS KypCOBOT'O IIPOEKTA.

3anaueit 1abOpaTOpHBIX padoT ABIAETCA N3ydeHUE (PU3MUECKON U JIOTHYECKOH CYyIIHOCTH
(YHKIMOHMPOBaHUS LU(POBBIX IEMEHTOB, MOJyJIel U yCTpOHUCTB. TpeboBaHUs K MOArOTOBKE,
BBITIOJIHEHHIO U 3aIMTE IaHBl B METOANYECKHX YKa3aHUAX K KaXKI0H 1abopaTopHOi paboTe.

3amaun BBITTOTHEHHS 1a00paTOpPHBIX padoT pematorcs Oosee 3PGEeKTHBHO MPU UCTIONb-
30BaHUM HJICKTPOHHBIX Pa3JaTOYHbIX MAaTEPUAJIOB, MO3BOJISIONIMX BBINOJHUTH BCe JabopaTop-
Hbl€ Pa0OTHI MPEIBAPUTEIBHO HA MEPCOHAIIEHOM JIMYHOM KOMIBIOTEPE 10 UX BBINOJIHEHUS B Ja-
6oparopum.

BelnonHeHue ¥ 3ammra KypcoBOro npoeKTa

CopepxaHneM KypCcOBOIO IPOEKTA SIBISAETCS IPOSKTUPOBAHKE alllapaTHON U MPOTPAMM-
HOM yacTelt nudpoBoro ycrpoiictBa 00padoTku curnana (mudpoBoro GuiIbTpa) B COOTBETCTBUU
C DKCIUTyaTallMOHHBIMU M CHUCTEMHBIMU TPEeOOBaHUSAMH TeXHHUECKOro 3aaanus. Ilpemxycmarpu-
BAeTCs MCIIOJb30BaHUE MPOIPAMMHBIX CPEACTB Ui MPOEKTUPOBAHMS DIEKTPUYECKOH CXEMBI,
JUTs pa3pabOTKH U OTIIAIKU YTIPABIIAIOLICH MPOrpaMMbl Ha sI3bIKE accemMoepa.

BeinonHeHne KypcoBoro npoekra B 7 ceMecTpe MpelycMaTpUBaeT OCBOCHHE Y4eOHOIro
MaTepuaia 3a 5 u 6 cemecTpsl (caady 3a4€Ta U 3K3aMEHa).

ConeprkaHreM 3alUTH KypCOBOIO IIPOEKTA SIBJISETCS €ro NMpeJcTaBlIeHue (JOKIaa) U oT-
BETHl Ha BOIPOCHI MO JOKJIAAYy M MaTepuajgaM HpoekTa. B nmokmane Tpedyercs pacKpbITh, Kak
TpeOOBaHUS TEXHUYECKOIO 3aJaHMs BBIIIOJHEHBI IIPU CHHTE3€ alIropuTMa (PyHKIMOHUPOBAHMS
YCTPOICTBaA, IPU CUHTE3€ JIEKTPUUECKON CXEMBbI (allapaTHOM YacTu yCTPOICTBa) U MpU paspa-
0O0TKe yIpaBJIsIoNmeld IporpaMmsbl (TIPOrpaMMHOM YacTH ycTporcTBa). TpedyeTcs: pacKphITh Me-
XaHMU3M B3aUMOJICHCTBUS anMapaTHON M MPOrpaMMHOM yacTel mpu PyHKUMOHUPOBAHUH (PHIIBT-
pa, JaTh pe3yiabTaThl OTIAJKNA U TECTUPOBAHUS MPOTrPAMMBI.

Ha nenocpecTBeHHY0 OATOTOBKY K 9K3aMEHY OOBIYHO JAA€TCSl TPU - MATh AHEH. DTOro
BPEMEHU JI0OCTAaTOYHO TOJIBKO JUIsl yIIyOJIEHUs], paCIIUPEHUs] M CUCTEMATU3alluK 3HAHUH, Ha yCT-
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paHeHue MmpoOeIoB B 3HAHUH OTACIBHBIX BOIIPOCOB, JUISI ONPEIeIeHUs] 00beMa OTBETOB Ha KaXK-
IIbII U3 BOITPOCOB MPOTPAMMBI.

7. IEPEYEHb PECYPCOB UH®OPMAIMOHHO-TEJIEKOMMYHUKAIITUOHHOM
CETU «<MHTEPHET», HEOBXOJIUMBIX /IS U3YUEHUSA JUCHUIIJIMHBI

OOyuarommmMces peIocTaBlieHa BO3MOKHOCTh HHAMBUAYAIBHOTO TOCTYIA K CIICTYIOIIAM
AJIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM.
1) DrexkTpoHHO-OMONMMOTEUHAsT cucTeMa «JIaHb», PEKUM JOCTyNa — C JH00Tr0 KOMIbIOTEpa
PI'PTY 6e3 mapons. — URL: https://e.lanbook.com/
2) DnexTpoHHO-OMOaHOoTeuHas cucteMa «[PRbooksy, pesxxum moctyma — ¢ 1r000ro KOMIIbITepa
PI'PTY 6e3 mapons, u3 cetn uHTepHeT 1o napodro. — URL: https://iprbookshop.ru/.

8. MEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOIHA, UCNOJb3YEMBIX ITPU
OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCHUIIJINHE,
BKJIIOYASA HEPEYEHDb INPOI'PAMMHOI'O OBECIIEYEHMUA n
NHO®OPMALMOHHBIX CITPABOYHbBIX CUCTEM

[IporpammHsbIe cpencTBa 0OeCTIieYeHUS] OCBOCHHS TUCIUTLIUHBIL:
— Cucrema cxeMoTexHHYeCcKOro MozenupoBanus Micro-Cap Evaluation 8.0
—  Kpocc-Accembnep X8051.exe
— Penaxrop cBsseii Link.exe
— IIporpammasrii otnagunk EMUS1.exe

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Jlyis ocBOEGHUS JUCIUIUIMHBI HEOOXOIUMBI CIEAYIOUIME MaTepUaIbHO-TEXHUYECKHE pe-

CYpCHBIL:

1) ayauTOopus Ui MPOBEACHHS JICKIIMOHHBIX U MPAKTHUECKUX 3aHATHU, TPYIIOBBIX U WHIUBH-
yalbHBIX KOHCYJIBTAIMN, TEKYIIEro KOHTPOJIIS, MPOMEXKYTOUYHOU aTTeCcTaluu, 000py10BaH-
Hasi MapKepHOW (MEJOBOM) TIOCKOW M MPE3CHTAIIMOHHOW TEXHUKOU (ITPOEKTOp, IKpaH, KOM-
bIOTEP/HOYTOYK);

2) ayauTopHs JUIS CaMOCTOSTEILHON PabOThl, OCHAICHHAS WHAWBUIYATbHON KOMITBIOTEPHOM
TEXHHUKOH C MOAKIFOUEHUEM K JIOKAJIbHOM BBIYMCIIUTENIBHON ceTH U ceTh MHTEpHET;

3) ayauTopHs JUIS TPOBEACHUS JTaOOPATOPHBIX 3aHATHH, paboyre MecTa CTYICHTOB KOTOPOM
OCHAIIIEHBl KOMIIBIOTEpAaMH C MHCTAJUIMPOBAHHOW ONepanMoHHON cuctemMorr Microsoft
Windows XP (wnm BbIlIe) ¥ CHENUATU3UPOBAHHBIM MTPOTPaAMMHBEIM o0OecrieueHrueM CBOOO-
HOTO J0CTyTA.

HanmeHoBaHMe clieNHAJIBHBIX IIOMe-

Ne IICHUI ¥ MOMEeIeHui A1 CaMOCTOs- Ilepedens cnenuaIU3NPOBAHHOI0 000PY/I0BAHNS
TeJbHOM PadoThl
1 YueOHas ayautopus g TpoBedeHus | 56 mecT, | WHTEpaKTUBHBIA  KOMIUIEKT, |

3aHATUN JIGKIIMOHHOTO M CEMHUHAPCKOTO | KOMIBIOTEp, CHEelHaTn3upoBaHHas MeOenb, JOCKa.
TUIIA, TPYHOIOBBIX W HWHIAUBUOYAJIbHBIX
KOHCYJbTallUH, TEKYIIEro KOHTPOIS U
MPOMEKYTOUHOU arTrectaiuu, Ne 525k2

18



https://iprbookshop.ru/

2 Vuebnast nabopartopus, OCHAIEHHAs
nabopaTopHeIM  000py/IOBaHHEM, VIS
NPOBEACHHsA nabopaTopHbIX H
CaMOCTOATENbHBIX paboT, Ne 417k2

VuebHo-nmabopaTtopHbiit KOMILIEKC
«Pa/inOJIOKALIMOHHbIE  CTAaHUUM  OOHApY)KEeHHs
TIOJIBMIKHBIX 00BexkTOoB Ha Oaze ADAP-16», PJIC-
02-16.

Komruiekr yueGHo-mabopaTopHoro o6opynoBaHus
JUIs  W3y4eHHs OCHOB  paauojokaumu  OJIb-
150.024.01.

YuebHo-nmabopaTopHbie MaKeTbl: T[eHepaTophl,
ocummorpadel, paagHOBBICOTOMEP,  OTJIa0YHBIE
KOMILIEKTBI, OTiaaounblii Maket Altera DE1 Board
(5 wr.), 1 MyIbTUMEAMHHBIA [POEKTOP, JKpaH,
JI0CKa, CrieLHalu3upoBaHHas Mebelb.
KoMmmbioTepHass ~ TeXHHMKa € BO3MOKHOCTBIO
noakIoueHus kK cetn «MHTepHeT» U obecneueHHeM
gocTyma B OJIEKTPOHHYIO — MH(OPMaLHOHHO-
obpa3oBaTesIbHYIO Cpely.

3 YyeOHbIC ayJIUTOPUHM [UIA TPOBEACHHA
naboparopubix 3anatui, Ne 501 — 503,
K.2

HucnineiHprid  kimacc Ha 25 pabouux  MeCT:
MaruutHo-Mapkepras jgocka; ITK Intel Celeron
CPV J1800 — 25 wrt;

Bo3MoKHOCTh MoOAKIIOYeHUs K ceTd «MHTepHe™
MPOBOAHEIM M OECHpoBOJAHBIM  CrocofoM |
obecrieyeHreM JocTyna B 3NEKTPOHHYIO
nH(popMaLmoHHo-00pasoBaTenbHylo cpeny PIPTY.

[Iporpammy coctaBuiI:

,/%-54

K.T.H., goueHT kad. PTC (Canprukos H.H.)
[TporpamMma paccMOTpeHa U
onobpeHa Ha 3acelaHHH «18 » 06 20,3;0 r (mporokoi Ne 1? )

kadenpst PTC
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