MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroropku/cnenuaibHocThb: 09.03.01 MndopMaTnKa U BHIMMCINTEIbHASI TEXHUKA
HaumeHoBaHune 00pa3oBaTe/bHOI NPOrpaMMbl: BeluyncauTeIbHBIE TEXHOJOT UM
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MHUKPOITPOILIECCOPHBIE CUCTEMBbI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM
Oo0si3aTenbHas
NMPOrpaMMbl:
Ne quCHMIIMHBI 110 Y4eOHOM
Aucn y y B1.0.26
TJIAHY:

6 cemecTp - 3;
7 cemecTp - 5;
BCero - 8

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

6 cemectp - 28 yaca;
Jlekuuu 7 cemectp - 32 yaca;
Bcero - 60 yacos

HpaKTuquKne 3aHATHA HE NMPeayCMOTPEHO y‘leﬁH])lM IJIAHOM

6 cemecTp - 12 yacos;
JlaGopaTopHble pa6oThI 7 cemecTp - 16 4acos;
Bcero - 28 yaca

KoncyabTanum 7 cemecTp - 18 yacos;

6 cemecTp - 67,7 uaca;
CamocTrosiTesibHasi padoTa 7 cemectp - 109,2 yacoB;
Bcero - 176,9 yaca

B ToM uncie Ha KII/KP 7 cemectp - 15,7 yacos;
HNnas koHTakTHas padora 7 cemecTp - 4 yaca;
BKJIIOYAS:
JlaGopaTopnasi pabora
TecTupoBaHue

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

3auer ¢ o1leHKOH 6 cemectp - 0,3 yaca;
JK3amMeH 7 cemectp - 0,5 uaca;
3amura KypcoBoii padoThl 7 cemectp - 0,3 uaca;
Bcero - 1,1 yaca
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

ear ocBOeHHS] AHCHHUILIHHBI:

¢dbopmupoBanue (yHIAAMEHTANIbHBIX 3HAHUM U HABBIKOB,

MO3BOJIAIOIUX NPUMCHATH MUKPOIIPOLNCCCOPLI U MUKPOKOHTPOJUICPHI, ITIOHUMas IMPUHIUIIBI UX pa6OTBI, a
TAaKXKE IIPOCKTUPOBATH U HAJIAXKMBATh CUCTEMBI HA OCHOBE 3THUX Y3JIOB.

33[[3‘11/1 AUCHHUIIIMHBI

- U3yYEHHE PA3IMYHBIX MUKPOIPOIIECCOPOB U MUKPOKOHTPOJUIEPOB, a TAKKE IPUHITUIIOB
COCTaBJICHUS MPOTPAMM B HX KOJaX;
- IpUOOPETEHNE HABBIKOB MTPUMEHEHHSI METOJIOB MOJICITUPOBAHHS IS TPOBEPKH Pa3paOdOTaHHBIX
porpaMM B KOJIaX MUKPOIPOIECCOpPa;
- OCBOCHHE METO/IOB IKCTICPUMEHTAIBHOM MTPOBEPKH PE3YIIBTATOB HA JIJAOOPATOPHBIX CTEH/IAX.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

OIIK-3 CnocobeH pemiath
CTaHJApTHBIC 33/1a4H
npodeccuoHanbHOM
JeSITeTIbHOCTH Ha OCHOBE
nH(GOPMAaLIMOHHON U
oubmmorpaduueckon
KYJIBTYpPBI C IPUMEHEHHEM
UH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI U C y4ETOM
OCHOBHBIX TPeOOBaHHI
UH(pOpMallOHHON
0e301acHOCTH

W/1-1omnk-3 [loaroraBimuBaet
0030pbl, aHHOTAIINH,
oubnrorpaduueckue CChbUIKH,
cocrtasisieT pedepaTsl U
MOJArOTAaBIUBAET IMyOIUKALIUU
C UCIOJIb30BAaHUEM
OMOIMOTEUYHBIX KaTaJOroB U
uH(pOpMaLUU U3 CETH
NuTepuer

YMETh:
- COCTaBJIATh OMONMHOrpaduIECKUe CITIUCKU

B cooTBeTcTBUU € TpeboBanusamu ['OCT
7.1-2003.

OIIK-4 CnocobeH
y4acTBOBATh B pa3paboTKe
CTaH/IapTOB, HOPM U
MPaBHII, & TAKKE
TEXHUYIECKOM
JIOKYMEHTAIUH, CBSI3aHHOM
¢ mpoeccruoHanbHON
JIEITEIIbHOCTHIO

N-1omk-4 [JemoHCTpUpYeT
3HaHUe TPeOOBAHUH K
0hOPMIICHUIO TOKYMEHTAIINI
(ECKM) 1 ymeHue BBIIOTHATh
YEPTEIKHU MPOCTHIX 0OHEKTOB

YMETh:
- pa3pabaThIBaTh JIEKTPUUECKHE

CTPYKTYpPHBIE CXEMbI MUKPOTIPOIIECCOPHOM
CHUCTEMBI B COOTBETCTBHHU C Tp€6OBaHI/I$[MI/I

ECK/I.

OIIK-4 CnocobeH
y4acTBOBATh B pa3paboTKe
CTaH/IapTOB, HOPM U
MPaBUIIL, a TAKKE
TEXHUIECKOMN
JIOKYMEHTAIUH, CBSI3aHHOM
¢ mpoeccruoHanTbHON
JIEATEIIbHOCTLIO

N-20mk-4 [lpumenser
CTaHJApThl OPOPMIICHUS
TEXHUYECKOH TOKYMEHTAIIU!
Ha pa3IMYHBIX CTaUAX
KHU3HEHHOTO IIUKJIa
MH(POPMALIMOHHOM CUCTEMBI

YMETh:
- 0(OPMIISITH OTYETHI O BHITTOJIHEHUH
1a00paTOPHBIX PadoOT.

OIIK-4 CnocobeH
y4acTBOBATh B pa3paboOTKe
CTaHJapTOB, HOPM H
MpaBuJl, a TAKXKe
TEXHUIECKOMN

NJI-3onk-4 Pa3zpabaTsiBaet
DJIEMEHTBI U Pa3JIeibl
TEXHUYECKON JOKYMEHTAIIUH,
OTHOCSIIUECS K PA3INIHBIM
TarnaMm XKU3HCHHOTI'O I[NKJIa

YMETB:
- COCTaBIIATh OJIOK-CXEMBI aJITOPUTMOB B
cootBetcTBUH ¢ TpeboBanusmu ECII/I.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3yabTATHI 00yYeHHUsI

JIOKYMEHTAIUH, CBSI3aHHOU
¢ mpodeCCHOHATBHON
JIeSTEIbHOCTHIO

MH(OPMALIMOHHON CHCTEMBI

IIK-2 Cnocoben
OIpeACIIATh KOHPUTYPALHIO
1 TEXHUYECKHE
XapaKTePUCTUKU
000opyI0BaHU,
HEO0OXOaUMBIE IS
YCTaHOBKH MPOTPAMMHOTO
POYKTa

N-1nk-2 OcyiecTBisieT
pa3paboTKy anmapaTHbiX U
[IPOrPaMMHBIX CPEICTB
Pa3IUYHOrO Ha3HAYCHHS B
COOTBETCTBUHN C TCXHUYCCKUM
3aJaHueM

3HATH:

- IPUHLMIIBI padOThI, TapaMeTphl U
XapaKTEPUCTUKHU TAKUX KOMIIOHEHTOB
anmnapaTHO-IIPOrPaMMHBIX KOMIUIEKCOB,
KaK MUKPOIIPOLIECCOPHI U
MUKPOKOHTPOJIIIEPHIL;

- pa3JIn4HbIE CIIOCOOBI aJpecalyi,
HCIIOJIB3YEMBIE B MUKPOIIPOLIECCOPAX.

YMETh:

- IPOMU3BOAUTH OTIAJKY Pa3pabOTaHHOTO
IPOTrPaMMHOT0 00ECIICUEHHS C TOMOIIBIO
CHMYJISITOPA U OTIIUHKa,;

- OCBauBaTb CUCTCMY KOMaH/ HOBOI'O
Ipo1eccopa;

- pa3zpabaTbIBaTh IPOrPaMMHOE
o0ecrieueHne B KOAaX Pa3IndHbIX
MHKPOIIPOIIECCOPOB.

PIIK-2 Crocoben
000CHOBBIBATH
MIPUHUMAEMBIC PEIICHUS T10
pa3paboTke u
POSKTUPOBAHUIO
POTPaMMHOTO U
anmapaTHOTO o0ecreueHus

N/1-5pnk-2 JlemonCTpHpYET
3HaHUE METOJIOB aHAJIu3a U
CHUHTE3a JINHEHHBIX U
HEJIMHEWHBIX IEKTPUYECKUX,
AIIEKTPOHHBIX, HU(POBBIX
CUCTEM

3HATh:
- IPUHITUITB PA0OOTH COBPEMEHHBIX
nepuepuiHbIX HHTEPHEHCOB.

YMETh:

- aHAJIM3UPOBATh HHTEPPEiic
MHUKpOIpoIieccopa, MOHUMaTh Ha3HaYEeHUE
€r0 Pa3IMYHBIX BBIBOJIOB, JIJIS €TO
JlaJIbHEHMIIero UCIOIb30BAHUS B
WH(POPMAIIMOHHBIX ¥ U3MEPHTEIBHBIX
cucreMax;

- paboTaTh ¢ COBPEMEHHBIMU
nepupepuiiHpIMU UHTEpdericamu 1
Onokxamu;

- OCBaMBaTh alnmnapaTHble CpeicTBa Ha Oa3e
HOBOTO TTPOIIECCOPA.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOW mpodeccHOHaIbHON 00pa30oBaTeIbHON MpOrpaMMe

Boruucnurensusie Texnonoruu (nanee — OIIOIT), nanpasnenus noaroroku 09.03.01 Mudopmartuka u
BBIUUCIIUTENbHAS TEXHUKA, YPOBEHb 00pa30BaHUs: BeIclIee 00pa3oBaHuUe - OaKkalaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HaTh (PU3NYECKHE OCHOBBI MOIYIPOBOAHUKOBON MUKPOIJIEKTPOHUKH, METOIbI MOJIETUPOBAHUS,
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOTO UCCIIEIOBAHMS
- 3HaTh YCTPOMCTBO, OCHOBHBIE (DU3MUECKHE MTPOLIECCHI, XapaKTEPUCTUKH U MTapaMeTphl
MOJYIPOBOTHUKOBBIX TPUOOPOB U 00JIACTH UX MPUMEHEHUS




- 3HaTh apUPMETHIECKHE U JIOTHUECKHNE OCHOBBI CXeMOTEeXHUKH DBM

- 3HATh KJIaccU(HUKaIMIO U Ha3HAYCHHUE (PYHKITMOHAIBHBIX y3JI0B U yCTporcTB DBM

- yMEeTh 00OCHOBAaHHO BHIOMPATh HHTETPATBLHBIE MUKPOCXEMBI IIPH CO3/ITAHUN KOHKPETHBIX YCTPOKCTB
3JEKTPOHUKHU

- YMeTh pa3zpabaThIBaTh ONTUMATbHBIE KOMOWHAIIMOHHBIE W ITOCIICIOBATEILHOCTHEIC CXEMBI y3JI0B
O9BM

- YMETh MIPOBOJIUTH OLIEHKY BPEMEHHBIX U alIapaTHBIX 3aTPaT MPOCKTUPYEMBIX CXEM

- YMETb BBIMIOJIHATH SKCIIEPUMEHTHI 110 MPOBEPKE MPABUILHOCTU (QYHKIIMOHUPOBAHUS CXEM U MTOUCKY
HEHUCTIPABHOCTEN B HUX

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKALIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1o BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Knaccuduxkarus 5.7 6 2 - - - - - - - 3.7 - H3yuenue mamepuanog 1umepamypruvlx
MHKPOITPOIIECCOPOB UCIOYHUKOB:
1.1 Knaccudukarus 5.7 2 - - - - - - - 3.7 - [3], ctp. 76-86
MHKPOIPOIIECCOPOB [4], cTp. 355-367
[6], cTp. 10-15, 82-85
2 Muxkponporueccop 26 4 4 - - - - - - 18 - Ilodzomogka Kk nabopamopnoii pabome:
KP580MKS80. Beenenue [MoaroroBka k naboparopHoii padore Nel
2.1 Muxkponporueccop 26 4 4 - - - - - - 18 - H3yuenue mamepuanoe n1umepamyproix
KP580MKS&0. Beenenue UCHOYHUKOB:
[5], ctp. 61-63
3 Cucrema KOMaH] 34 10 4 - - - - - - 20 - Ilo020mo6Ka K KOHMPOILHOU padome:
MHKpOIIpOoIeccopa IToaroToBKa K KOHTPOJIBHOH paboTe Ha TeMy
KP580MKS&0 “KoMaHapbl IepechbUIKY JaHHBIX,
3.1 CucreMa KOMaHT 34 10 4 - - - - - - 20 - apu(METHYECKUX U JIOTHUCCKUX OIepaIuit
MHKpOIIpoIeccopa mukpornpoueccopa KP580MK80”
KP580MK80 Iloozomogka K nabopamopHoii padbome:
[ToaroroBka k maboparopHoit pabote Ne2
H3yuenue mamepuanog 1umepamypHsix
UCHMOYHUKOG:
[5], cTp. 95-109
4 [TpuHIMTB pabOTHI 28 6 4 - - - - - - 18 - Ilodz0mosKa K KOHmMpPONbLHOU padome:
MHKpOIIpoIeccopa [ToaroroBka K KOHTPOIBHOH paboTe Ha TeMy
KP580MK80 “CuHXpoHU3a1Ms JeHCTBUI MUKpoIpolieccopa
4.1 [TpuHIMTB pabOTHI 28 6 4 - - - - - - 18 - KP580MK80. DneMeHTh COBPEMEHHBIX
MHKpOIIpoIeccopa MIPOLIECCOPHBIX apXUTEKTYpP”
KP580MKS80 Ilodzomogxa k 1adopamopnoit pabome:

[ToaroroBka k mabopatopHoii padbore Ne3
H3yuenue mamepuanos numepamypnsix
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UCHOYHUKOB:
[5], ctp. 157-176

5 0030p COBpEMEHHBIX 14 6 - - - 8 - H3yuenue mamepuanoe 1umepamypHsix
MHKPOITPOIIECCOPOB UCIOYHUKOB:
5.1 0030p COBpEMECHHBIX 14 6 - - - 8 - [3], cTp. 329-357
MHKPOTPOIIECCOPOB [4], cTp. 513-539
[7], cTp. 4-9, 111-131
3adeT ¢ OLIEHKOH 0.3 - - - 0.3 - -
Bcero 3a cemecTp 108.0 28 12 0.3 67.7
Hroro 3a cemecTp 108.0 28 12 0.3 67.7
6 MUuKpOKOHTPOJIIEPHI € 18 4 4 - - 10 - Iloozomoeka K 1abopamopnoit pabome:
simpoM AVR IToxroToBka k 1aboparopHoii padote Nel
6.1 MHUKpPOKOHTPOJIIEPHI C 18 4 4 - - 10 - H3yuenue mamepuanog 1umepamypHsix
simpom AVR UCHOYHUKO8:
[1], cTp. 4-10
[2], cTp. 5-10
7 Oprasuzaius naMsaTi 28 8 4 - - 16 - Iloozomogka k 1abopamopnoit pabome:
MHUKPOKOHTPOJICPOB [ToxroToBka K 1abopatopHOi padoTe Ne2
cemeiictBa Tiny H3yuenue mamepuanos numepamypHsix
7.1 Oprannzanus naMsaTi 28 8 4 - - 16 - UCHIOUHUKOG:
MHUKPOKOHTPOJIIEPOB [1], cTp. 10-13
cemeiicta Tiny [2], cTp. 11-36
8 Pab6ora ¢ 28 8 4 - - 16 - Iloozomogka Kk 1abopamopnoil pabome:
MUKpPOKOHTPOJIIEpaMHU [oxroToBka k 1abopatopHOi padoTe Ne3
cemeiictBa Tiny H3yuenue mamepuanos numepamypHsix
8.1 Pabota c 28 8 4 - - 16 - UCMOYHUKOG:
MHUKPOKOHTpOJIEpaMH [1], ctp. 14-16
cemeiicta Tiny [2], cTp. 37-43
9 [TporpammupoBanue 34 12 4 - - 18 - Ilodzomogka Kk nabopamopnoii pabome:
MUKPOKOHTPOJLIEPOB C [ToaroroBka k maboparopHoit pabore Ned
sapoM AVR, pexumsl H3yuenue mamepuanos numepamyphuix
TaKTHPOBaHUsI, cOpPOC UCHOYHUKOB:
9.1 IIporpammupoBanue 34 12 4 - - 18 - [11, ctp. 17-22
MHKPOKOHTPOJUIEPOB C
aapoM AVR, pexumel
TaKTHPOBaHUs, cOpoc
DK3aMeH 36.0 - - - 0.5 - 335
Kypcogast pabora (KP) 36.0 - - 16 0.3 15.7 -




Bcero 3a cemecTp 180.0 32 16 - 16 ‘ 2 4 - 0.8 75.7 ‘ 335

Hroro 3a cemecTp 180.0 32 16 - 18 4 0.8 109.2

HUTOro 288.0 - 60 28 - 18 4 11 176.9

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumunael, CP — camocrositenbHas pabota crynenra; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Knaccughuxayus mukponpoyeccopos

1.1. Knaccudukaius MUKpOIIPOIIECCOPOB

Knaccudpukanus mUPPOBBIX MHKpOcXeM: KecTkas Joruka, [IJIMC, wmukpomporeccopsl.
Jlenenne MHKpPOIPOLIECCOPOB Ha yHHBepcaidbHble MII, MUKpPOKOHTpOJUIEpHI W CHTHAJIbHBIC
IpOLECCOphl. 3aJayM, pellaeMble KaXIbIM M3 KJIaccoB, JOCTOMHCTBA U  HEJOCTaTKU.
Knaccudukanus @aunna. CISC-, RISC-niporieccopsr..

2. Muxponpoyeccop KP5S80UKS0. Beeoenue

2.1. Muxpomnpoueccop KPS80MKS80. Brenenue

Crpykrypras cxema MIT KP580MK80 (Intel i8080). AkkymynsTop, perucTpbl OOIIEro
HazHaueHus, AJIY, mmHbl anpeca u nanHeix. Ctpykrypa POH, peructpoBbeie mapel. PabGora co
CTEKOM. Perucrp npusHaKkos..

3. Cucmema komano mukponpoueccopa KP580UKS0

3.1. Cucrema komana mukponpoueccopa KPS80MKS0

Bunbl agpecanuu: npsiMas, KOCBEHHas, HeNocpeACTBEeHHas. KomaHAbl MEpEeChUIKM JTaHHBIX.
Komanaer o0pabotku maHHBIX. Komauapl ynpasiieHus. [IpuMmepsl mporpamm Juis mporeccopa
KP580MKS0..

4. Hpunyunvl pabomuol muxkponpoyeccopa KP5SSOHUKS0

4.1. IIpunnumsl padboTel Mukporpomeccopa KPS80MKSE0

Curnanel yctpoictBa ympasieHus. Cunxponmsanus nedctBuii MII: KoMaHAHBIC IUKIIBI,
MAaIIMHHBIE TUKIBI 1 MUKPOTaKThl. CI0BO COCTOSHUA. THUTIOBBIEC IUKIIBI OOpAIleHUs] K MarucTpay.
Bpemennsie amarpaMMbl IMKJIOB YTEHHWS U 3amucd. Pabora MuKpompolieccopa B PEXUME
npepbiBaHuil. L{MKIIbI OCTaHOBA U Mepe3anycka, UX BpEMEHHbIE JUArPaMMBl..

5. 06301? COBPEMEHHBIX MUKponpoueccopos

5.1. O630p COBpEMEHHBIX MUKPOTPOIIECCOPOB

Oomtonust MUKponpoueccopos Ha npumepe MII ¢pupmsr Intel. Paciinpenne POH, annaparnas
MHOI'033JjauHOCTh, CETMEHTHAsl W cTpaHW4Has azapecanus. CynepcKausipHas apXUTEKTypa, Kol
npeJcKa3aHusl NepexofoB. MynbTUMeIuiHbIE HAOOpbl KOMaHJ, IWHAMUYECKOE BBIIIOJHEHUE
KOMaH/I, TUTIEpKOHBEHEpHast TEXHOJIOT sl (JOCTOMHCTBA M HEJJOCTATKH)..

6. Muxpoxoumposneput ¢ s0pom AVR

6.1. MukpoxoHTpoJsuiepsl ¢ ssapom AVR

0O030p COBpEMEHHBIX MHKPOKOHTpOJIEpOoB. VcTopust pa3BUTHS MUKPOKOHTPOJIEPOB C SIIPOM
AVR o¢upmbr Atmel. CemeiictBa MUKpOKOHTpoOJUIepoB ¢ siapoM AVR. Apxurekrypa siapa AVR
cemeiicrBa Tiny. Mojenu MUKpOKOHTPOJIIEpOB cemeiicTa Tiny..

7. Opeanuzayus namsamuy MUKpOKOHMpPOLEPO8 ceMelicmea Tlnv

7.1. Opranuzanus naMsTd MUKPOKOHTPOJUIEpoB cemelicTBa Tiny
['apBapackas apXWTEKTypa: MaMsATh NPOrpaMM M THaMsiTh JaHHbIX. Tpu 00JacTH NamsTH
nanHbix. Kapra mamsitu MK AVR cemeiicta Tiny. [lamsats gansbix: cratnueckoe O3V, peructpbl
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o0m1ero Ha3HA4YCHUsI, PETUCTPHI BBOAA/BBIBOJA. Peructp coctossHus. CiocoObl aipecaniny maMsaTu
JaHHBIX. DHeproHe3aBucumas mamaTh HaHHbIX (EEPROM): aapecanus, yTeHue U 3alUCh JTaHHBIX.
[Tamsats nporpamm. Tabiuia BEKTOPOB MPEPHIBAaHUM. .

8. Paboma ¢ muxpoxoumpoiepamu cemevcmsa Tiny

8.1. PaGota ¢ MukpokoHTposiepamu cemeiictsa Tiny

ITopter BBOma/BeiBoma. Permctper PORTX, PINx, DRRx. Ilpumeps pabGotsl ¢ mnopramu
BBO/Ia/BbIBOZIa. Pabota mukpokoHTpoiiepa ¢ sapoM AVR B pexume npepbiBanmid. Taiimepsr:
Ha3HA4YCHHE, OINMHCaHWe, NMPUHIUIBI paboThl. [IpepriBanus ot TaiimMepoB. CTOpPOXKEBOU Taiimep.
AHanorosblii komnapartop. Berpoennsiii ALIT..

9. Ilpocpammuposarue MukpokoHmpoJiepos ¢ 10pom AVR, pexcumol maxmuposarus, copoc

9.1. [IporpaMmMupoBaHre€ MUKPOKOHTPOJLIIEPOB C siipoM AVR, pesxnMbl TakTHpoBaHus, cOpoc

Pexumpl  porpaMMHUpOBaHMsT ~ MHKPOKOHTpoJuiepoB.  Onepaunuy,  BBIIOJIHSAEMBIE  IIPU
nporpammupoBanun. Kondurypaunonnsie sueriku (Fuse Bits). Sueiiku 3ammrer (Lock Bits).
Wnentudukarop (curHarypa), kanuOpoBouHast sdeiika. Pexxumbl TaktupoBanuss MK cemelicTBa
Tiny: BHyTpeHHsss win BHemHsss RC-mernouka, KBapueBBI HIM KepaMHUYECKHH pe30HATop,
BHEIIHUHN cUrHaj cuHXpoHu3aiuu. CoObITHs, BhI3bIBaIOIIME cOPOC MUKPOKOHTpoJuiepa. COpoc 1o
BKJIFOUEHUIO MMUTAHUS, alapaTHbIi cOpoc, cOpOC OT CTOPOKEBOT0 TaiiMepa, cOpoc MpU CHUKEHUU
HaNpsDKEHUs MUTaHUs. YTpaBleHUe cxeMoil copoca. PexuMbl MOHMKEHHOTO SHEPronoTpeOIeHusl.
Ocuosusie pazmnuust MK cemerictB Tiny u Mega. Kapra maMaTu MUKpOKOHTpPOJIJIEPOB CEMEWCTBA
Mega. OGnacTpb 3arpy3duka, JOMOJIHUTEIbHBIE PETUCTPhl BBOJA/BbiBoAa. MHTepdeiicsl SPI u TWIL
Cranpapt JTAG, BHyTpUCXEMHAas OTJIaKa..

10. Kypcosas paboma

3.3. TeMbl NPaAKTHYECKUX 3aHATHI
HE IIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. U3ydyenue nabopaTopHOro cTeHa Ha 0aze MukpokoHtposuiepa AtTiny26L;
2. Peanu3zanus Ha 6a3e MK AtTiny26L yHuBepcanbHOro npreMornepenaTinka, paboTaromero
c IIK no unrepdeiicy RS232;
3. IlpepriBanus OT TaliMEPOB;
4. IIporpaMMupoBaHK€e U OTIAAKa IPOCTEHIINX TPOrpPaMM B KOJaX MUKPOIIpolieccopa
KP580M1KSO0;
5. N3yuenune oTagouHOro ycTporucTBa «IeKTpOoHUKa-S80»;
6. Pabora c EEPROM mukpoxonTposiepoB AVR;
7. 3ydeHune BBIMOIHEHHs] KOMaH/| IEPEChIIKY JaHHbBIX, apU(PMETHUECKUX U JIOTHYECKUX
onepanuii Mmukponpoueccopa KPS80MKSO.

3.5 Koncyabranumn

AyoumopHbvie KOHCYAbmauuy no Kkypcogomy npoekmy/pabome (KIIP)

Huousuoyanvuvle koncyIomayuu no Kypcogomy npoemy /pabome (UMKKII)

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
7 Cemectp
Kypcogas pa6ora (KP)
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TeMmpsr:

- [IporpamMmHO-anmapaTHBIF KOMIUIEKC Ha 6a3e MUKpokoHTposuiepa AtTiny26L aiis BeIOTHEHUS

CJIO’KEHUS 3HAKOBBIX |6-pa3psiiHBIX YUCel, IepeJaBaeMbIX C UCIIOIb30BaHueM HHTepdeiica RS232

- [IporpaMMHO-anmapaTHbIF KOMIUIEKC Ha 6a3e MUKpokoHTposuiepa AtTiny26L niist BRITTOJTHEHUS

BBIYUTAHUS 3HAKOBBIX 16-pa3psAHbIX YKCEll, TIepeIaBaeMbIX C UCIIOJIb30BaHHEM HHTEpdeiica

RS232

- [IporpammHo-anmapaTHbIi KOMITIEKC Ha 6a3e MUKpoKkoHTposuiepa AtTiny26L st BeIOTHEHUS
YMHOXXEHUS 0€33HAKOBBIX 16-pa3psiiHBIX YUCelI, IepeJaBaeMbIX C UCIIOJIb30BaHUEM HHTepdelica

RS232

- [IporpamMmHO-anmapaTHbIF KOMIUIEKC Ha 6a3e MUKpokoHTposuiepa AtTiny26L niist BRITTOJTHEHUS

nopaspsaHoro M 6e33HakoBbIX 32-pa3psiiHbIX YHCEN, IEPENABAEMBIX C UCIIOJIb30BaHUEM
unrepderica RS232

- [IporpammHo-anmapaTHbIN KOMIUIEKC Ha 0aze MuUKpokoHTposuiepa AtTiny26L myis BbImoaHEeHUS

nopaspsiiHoro U 6e33HakoBBIX 32-pa3psaHbIX YUCEN, TIEPeIaBaeMbIX C HCIOIb30BAaHHEM
untepdeiica RS232

- [IporpamMmmHo-anmapaTHbI KOMIUIEKC Ha 6a3e MUKpokoHTposuiepa AtTiny26L iis BEITOTHEHUS
CJIO’KeHUS 0€33HAKOBBIX 32-pa3psIHBIX YHCEN, IEPeIaBaeMbIX C UCTIOIb30BaHUEM HHTEpdetica

RS232

I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens

1-12 | 13-15 | 3auerHas

Paznen
KypCOBOI'O
MIPOEKTA

1 1 3amura
KYpCOBOTO
IIPOEKTa

O6Bem
paznena, %

40 60 -

BrimomenHbIi
00BeM
HapacTarIUM
uroromM, %

40 100 -

Howmep pasnena

Pazgen KYpPCOBOTI'O ITPOCKTA

1

Boinonnenue kypcoBoii paboTsl «IIporpaMMHO-annapaTHbIM KOMILIEKC Ha
6a3e MukpokoHTposutepa AtTiny26L ams BHIOTHEHUS MPOCTEHUIIINX
apu(QMeTUYECKUX U JIOTUYECKHX OIepalfil ¢ NCIOIb30BaHneM UHTepdelica
RS232»
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPMHUPYEMBIX B HUX KOMIeTEHIU

3annaHupOBaHHBIEC PE3yabTaThl O0yUEHUS

Howmep paznena auciuruiiHse (B

OreHoUHOE CpE€ACTBO

10 TUCHUILIINHE Kozner COOTBETCTBUU C 11.3.1) (THTI 1 HAUMEHOBAHME)
UH/UKATOPOB
(B COOTBETCTBUH C pazjeaom 1) 112[3]4][5]6[7]8]9

3HaTh:

IPUHIUIBI paOOTHI, TAPAMETPhI U TectupoBanue/KontpospHas paboTa Ha TeMy

XapaKTEPUCTUKHU TAKUX KOMIIOHEHTOB “CUHXpOHM3aLUS IEUCTBUIN MUKPOIIPOIIECCopa

armnapaTHO-MPOrPaAaMMHBIX KOMIUIEKCOB, N-1nk-2 + |+ KP580MKS80. Dy1eMeHThI COBPEMEHHBIX

KaK MUKPOITPOLECCOPHI U MPOLIECCOPHBIX APXUTEKTYDP”

MHUKPOKOHTPOJLIEPHI

pa3iIMyHbIe CIIOCOOBI afpecanum, TectupoBanune/KontponsHas paboTa Ha TeMy

UCIOJIb3yeMble B MUKPOIIPOLIECCOPAX V-1 + “KomaHnpl nepecbuiku JaHHbIX, apu(pMeTHYECKUX
Y JIOTUYECKUX OIEpaluii MUKpOIIpolieccopa
KP580MKS80”

MIPUHIUIIBEI pa0OTHI COBPEMEHHBIX JlaboparopHas pabota/3amnura 1a00paTopHOIt

nepudepuitHpIx HHTEphencoB VJT-5priic2 + paboTsl Ne3 (cemectp 2) “Peanuzanus Ha 6aze MK

’ AtTiny26L yHuBepcaibHOTO MPHUEMOTIEpEIaTINKa,

pa6oratouiero ¢ [IK no unrepdeticy RS232”

Ymersb:

COCTaBJIATh OMOIHOrpaduyecKkue CnucKu JlaboparopHas padota/3amura 1a00paTopHOIt

B cooTBeTcTBUM ¢ TpeboBanusmu ['OCT pabotel Ne2 (cemectp 1) “U3ydenune BbINOTHEHUS

7.1-2003 N-1lonk-3 + |+ KOMaH]I ePEChIIKN JAHHbIX, apU(PMETUUECKUX U
JIOTHYECKHX OIlepalii MUKpOIpoIeccopa
KP580MK80”

pa3pabaThIBaTh SJIEKTPUUECKUE JlaboparopHas pabota/3amura 1a00paTopHOit

CTPYKTYPHBIE CXEMBI a6oTel Nel (cemectp 2) “U3yueHue

MHUKPOIIPOLIECCOPHON CUCTEMBI B WJT-Lom4 ¥ §a60paTopH(§ro CTCHI,)[Ia)Ha 6a};:

cooTBeTcTBUH ¢ TpeboBaHusiMu ECKJ] MUKpoKkoHTposuiepa AtTiny26L”

0(hOpMIIATH OTUETHI O BHITOJTHEHUN JlaGopatopHas paboTa/3amura 1abopaTopHOH

1abopaTopHbIX padboT NJ-2omk-4 + |+ pabotel Nel (cemectp 1) “U3yuenue oTinai0uHOTO
yCTpoicTBa «INEeKTpOHUKA-580»”

COCTABJIATh OJIOK-CXEMBI aITOPUTMOB B N-3ork-4 + |+ JlaGopaTopHas pabora/3ammura 1abopaTopHOit
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cootBeTcTBUH C TpeboBanusmu ECII]]

pabotel Ne3 (cemectp 1) “IIporpammupoBanue u
OTJIa/IKa MPOCTEUIITUX MTPOrPaMM B KOJAX
mukpomnpoieccopa KP580MKE0”

OCBauBaTh CUCTEMY KOMaH]l HOBOTO
mporeccopa

JlaboparopHas pabota/3amura 1a60paTopHOIt
pabotel Ne2 (cemectp 1) “H3ydeHue BBIOTHEHUS

N-1nk-2 KOMaH/I TIEPECHUIKH JAHHBIX, apUPMETUIECKUX H

JIOTMYECKHUX OIlepaluii MUKpOIIpoLeccopa
KP580MK80”

MIPOU3BOIUTH OTJIAJIKY pa3pabOTaHHOTO JlaboparopHas pabota/3amura 1a00paToOpHOit

IIPOrPaMMHOT0 00€CTIeUeHus C IIOMOILBIO V-1 pabotel Nel (cemectp 2) “U3yueHue

CUMYJIATOpA U OTJIa4uKa ) 1a00paToOpHOro cTeH1a Ha Oase
MHUKpoKOoHTposuiepa AtTiny26L”

pa3pabaThIBaTh MPOrpaMMHOE JlaboparopHas pabota/3amiura 1a00paTopHOit

o0ecrieyeHre B KoJIaX Pa3InIHbIX V-1 pabotel Ne3 (cemectp 1) “IIporpammupoBanue u

MHKPOIIPOLIECCOPOB OTJaJIKa IPOCTEHIINX TPOrpaMM B KOJaxX
mukponpoueccopa KPS8O0MKE0”

OCBaWBaTh alllapaTHbIE CPEJICTBA HA 0aze JlaboparopHas pabota/3amnura 1a00paTopHOIt

HOBOTO Ipolieccopa WJI-5prix-2 pabotel Nel (cemectp 1) “M3yuenue oTinaouHOro
YCTPOMCTBA «IDIEKTPOHUKA-580»”

paboTaTh ¢ COBpPEMEHHBIMH JlaboparopHas pabota/3amura 1a00paTopHOt

nepudepuiiHpIMU HHTEpDelicaMu u WJI-5prix-2 pabotel Ned4 (cemectp 2) “IlpepsiBanus oT

OJ0KaMu TaliMepoB”

aHaJIM3UPOBATh UHTEPEIC JlaboparopHas padota/3amura 1a00paTopHOit

MHUKPOIIPOLIECCOPA, IOHUMATh HA3HAYEHUE pabotel Ne2 (cemectp 2) “Pabora c EEPROM

€ro pa3InYHBIX BBEIBOJOB, IS €T0 WJ1-5pric.2 MUKpPOKOHTposuiepoB AVR”

JAJIbHENIIET0 UCIIOJIb30BAHUS B
MH(OPMALIMOHHBIX U U3MEPHUTENbHBIX
CUCTEMAX
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. 3ammra naboparopHoit pabotsl Nel (cemectp 1) “N3yueHne 0Taa109HOTO yCTPOICTBA
«9nextponnka-580»” (JlabopaTopHas padora)
2. 3ammuTa aboparopHoit pabotsl Ne2 (cemectp 1) “U3ydyeHue BbINOIHEHNUS KOMaH/]I
MEPECHUIKH JTAHHBIX, apU(METUUECKUX U JIOTUYECKUX OINEepaluii MUKpOIIpolieccopa
KP580MK80” (JlaboparopHas paboTa)
3. 3amuTa naboparopuoit pabotsl Ne3 (cemectp 1) “IIporpamMmmupoBanue u otiaaaka
MPOCTEUIIUX TTporpaMm B kogax mukporpoiieccopa KPS8OMKE0” (Jlaboparopuas padoTa)

Dopma peanuzauuu: IlpoBepka 3aganus
1. KonrponbHas padorta Ha Temy “KomaHbI TepechlUTKy JaHHBIX, apU()METHIECKUX U
Joruueckux onepanuii Mukpomnporneccopa KPS80MK80” (TectupoBanue)
2. KonrtponbHas padora Ha Temy “CHHXpoHH3aus AericTBUI Mukporporieccopa KPS80MKS0.
OJeMeHTBl COBPEMEHHBIX MPOLECCOPHBIX apxuTekTyp” (TectupoBaHue)

7 cemecTp

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. 3ammTa naboparopuoii padotsl Nel (cemectp 2) “U3yuenue 1adbopatopHOro cTeHaa Ha 6aze
mukpokontpoiuiepa AtTiny26L” (JlabopaTopHas padoTta)
2. 3ammTa nadoparopHoii padotsl Ne2 (cemectp 2) “Pabora ¢ EEPROM mMukpokoHTposiepoB
AVR” (JlaGopaTopHas pabora)
3. 3ammra naboparopHoit padboTsl Ne3 (cemectp 2) “Peanmzanus na 6aze MK AtTiny26L
YHUBEpCAJIBHOTO MpuemMornepeaaryuka, padoratouiero ¢ [1K no nnrepdeiicy RS232”
(JTaboparopnas pabota)
4. 3ammra naboparopHoii pabotel Ned (cemectp 2) “IIpepriBanus ot TaiiMepoB”
(JTaboparopnas paboTa)

banmibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI SBIISETCS MPUIOKEHUEM A.
bannbHO-peldTHHTOBas CTPYKTYpa KypcoBOil pabOThI SBIISE€TCS IPUII0KeHUEM b.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 10 AUCHMUILJIMHE

3auem c ouenxoti (Cemecmp Ne6)
OneHka ompenensieTcs MO COBOKYITHOCTH pPE3yJIbTaTOB TEKYLIETO KOHTPOJS YCHEBAEMOCTH B
cootBeTcTBUH ¢ [lonoxeHneM o 6auIbHO-PEeUTHHTOBOM crcteMe uid cTyaeHToB HNUY «MOW».

Oxsamen (Cemecmp Ne7)
Omnenka ompenensieTcss B cOOTBETCTBUU ¢ [lonokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME s
crynentoB HNUY «M3OW» Ha OCHOBaHMM CEMECTPOBOM M HIK3aMEHAIMOHHOM COCTaBISAKOIKX. B
NPUJIOKEHNE K IUTUIOMY BBIHOCHUTCS OLIEHKa 3a yacTh Ne2 1 3a KypcoBYIO paboTy.

Kyvpcosasa paboma (KP) (Cemecmp Ne7)
Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxeHnem o OalIbHO-PEUTHHTOBON CHCTEME IS
crynearoB HUY «MDW» Ha 0OCHOBaHWY CEMECTPOBOM COCTABIISIONICH U U OIIeHKH 3a 3anuTy KP.
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B aunuom BBICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

Ipumeuanue: OrieHOYHBIC MaTEPHAIBI 10 AUCHUIUIMHE IPUBECHBI B ()OH/IE OLEHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE M IJTIEKTPOHHbIE U3IAHUA:

1. Kypaun, B. A. MukpokoHTposuiepsl ¢ aipoM AVR : pakTUKyM MO KypCy
"MHUKpOnpoLecCOpHbIE CUCTeMbI" TI0 HanpasieHuto "MHpopmaTruka u BEIMUCIUTEIbHAS TeXHUKA" /
B. A. Kypaun, Ham. uccnen. yu-t "MD" (HUY"MBU") . — M. : Uzn-Bo MDU, 2017 . — 34 c. -
ISBN 978-5-7046-1857-7 .

http://elib.mpei.ru/elib/view.php?id=9950;

2. Kypaun, B. A. MukpokonTpoJsuieps! ¢ siipoMm AVR. ApxuTekTypa u opranu3anus naMsaTH :
ydaeOHoe rmocobue 1o Kypey "MHUKpOMPOIECCOPHBIE CUCTEMBI" 110 HAMPABJICHHUIO MTOATOTOBKH
OakanaBpoB "MHpopmaruka u Berauciautenbaas tTexuuka' / B. A. Kypaun, Han. uccnen. yH-T
"MBOU" (HUY"MBH") . — M. : U3n-Bo MDBU, 2019 . — 52 c. - ISBN 978-5-7046-2160-7 .
http://elib.mpei.ru/elib/view.php?id=10957;

3. Tanenbaym, 3. ApXUTeKTypa KOMIbIOTepa : rep. ¢ auri. / O. Tanenbaym . — 5-e uzn . — CII6. :
[Tutep, 2011 . — 844 c. + CD-ROM . — (Knmaccuka computer science) . - ISBN 978-5-469-01274-0 ;
4. Xappuc, Ioun M. LHudposas cxemoTexHUKa U apXUTEKTypa koMibioTepa = Digital Design and
Computer Architecture : [1iBeTHOe n3manue] : ep. ¢ auri. / Iasua M. Xappuc, Capa JI. Xappuc . —
2-e u3., uctp . — Mocksa : JIMK Ilpecc, 2018 . — 792 c. - ISBN 978-5-97060-570-7 .;

5. Jlesenrans, JI. BBenenue B Mukponpoueccopsl: [IporpaMmMHoe obecrnieuenue, anmnaparHble
CpeICTBa, MporpaMMHUpoBaHue : nep. ¢ auri. / JI. Jlesenrtans . — M. : Dueproaromusaat, 1983 . —
464 c.;

6. M. H. Canponos- "CpaBHureinbHas oueHka mukponpoueccopos ¢ CISC u RISC apxurextypoit",
W3znarensctBo: "Jlaboparopus kauru'", Mocksa, 2012 - (134 c.)
https://biblioclub.ru/index.php?page=book&id=142844;

7. E. bepapimes- "Texnonorus MMX: HOBbIe BO3MOKHOCTH TpolieccopoB PS5 u P6",
WznatensctBo: "Iuanor-MUOU", Mocksa, 1997 - (214 ¢.)
https://biblioclub.ru/index.php?page=book&id=54726.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecreyeHue:
1. CIO "TIpomerteit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cucrema cemeiictsa Linux;

4. Buneokongepenuuu (Maitna, Coepmxas, BK u np);

5. AVR Studio.

5.3 UnTepHeT-pecypchl, BKiIWYast NpodeccuoHaIbHbIe 6a3bl JAHHBIX H HH()OPMALIMOHHO-
CIIPaBOYHbIC CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u01MoTeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHas oubauoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za mannbIx Scopus - http://www.scopus.com

6. HanmoHabHas 3J1eKTpOHHAas 6udmoreka - https://rusneb.ru/

7. 93BC "KoncyasTant ctygenta' - http://www.studentlibrary.ru/

8. Dnexrponnas oudmorexka MOU (36 MOMH) - http://elib.mpei.ru/login.php
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9. lopTan oTKpHITHIX HaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

10. ba3a oTKPBITBHIX JaHHBIX MUHHCTEPCTBA TPY/AA M COIUAIBHOI 3amuThl PD -
https://rosmintrud.ru/opendata
11. ba3a oTKPBITHIX JaHHBIX MPO(EeCCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPY/Aa U
conuaabHoii 3aumthl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -

http://www.economy.gov.ru

13. Ba3a oTKpbITHIX 1aHHBIX PocmumonuTopunra - http://www.fedsfm.ru/opendata
14. DynexTpoHHast oTKpbITasi 6a3a nanHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

15. OpunuanbHbiii caiiT MUHHCTEPCTBA HAYKHU U BbIciIero oopasoBanusi Poccuiickoii
®enepanuum - https://minobrnauki.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAHMMeHOBaHHUe
VY4eOHble ayuTopun K-120, MamuHHbIH 3a1 cepBep, KOHIUIMOHEP
JUTS TIPOBEJICHUS NBI]

JICKIMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIS

3-401/9, Yuebuas
aynutopus kad. "TOD"

TpuOyHa, JOCKa MeIoBas,
MYJIbTUMEAUNHBINA TPOEKTOP, IKpaH

VY4eOHble ayuTopun
JUTSl IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

K-120, MamuHHBIN 3a11
HBII

cepBep, KOHIUIUOHED

3-505, JlexknnonHnast
aynutopus kad. BMCC

napTa, CTOJ IIPENoaBaTels, CTyl,
MYJIbTUMEAUNHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIbIOTEP ITEPCOHAIbHBIN,
MeJ1, MapKep, CTUILYC

VY4eOHble ayuTopun
U1 IPOBEIEHUS
ab0paTOPHBIX 3aHATUI

K-120, MamuHHBIN 3a11

cepBep, KOHIUIUOHED

MBI
3-305a, yueOHo- CTOJI MPENoiaBaTesl, CTyJl, KOMIbIOTEpHas
HCCIIEI0BATENbCKAs CETh C BBIXOZOM B MIHTEpHET,
naboparopus MYJIbTUMEANMHBIN IPOEKTOP, IKPaH, AOCKa
AIIEKTPOTEXHUKH Kad. MapKepHasi, 1a00paTOpHBIN CTEH]I, CEepBEP,
BMCC KOMITBIOTEP MEPCOHAIbHBIN, NHBEHTApPh

CHCI.IPIaJ'IH3Hp0BaHHBIfI

3-505, JlexknnonHnas
aynuropus kagp. BMCC

napra, CTOJ NPENoAaBaTelis, CTyll,
MYJIbTUMEAUNHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIBIOTEP EPCOHATbHBIMN,
MeJI, MapKep, CTHIIYC

VY4eOHble aynuTopun

K-120, MamuHHBIH 3a1

cepBep, KOHIUITHOHED

JUI IPOBEIECHUS MBI
MPOMEKYTOUHOMN J1-423, YuebHas rapTa co CKaMbe, CTOJI IIPENOJaBaATENIs,
aTTecTaluu ayIUTOPUS CTYJI, JOCKA MEJIOBast
[Tomemenus ans HTB-201, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSITEIbHOMN KommbrorepHbIit MMMCHbMEHHBIHN, BEIIaIKa I OJICKIEL,
paboThI YUTAJIbHBINA 351 KOMITbIOTEPHAs CETh C BBIXOJOM B

HHTepHEeT, KOMIIBIOTED NMEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED

ITomemenus s
KOHCYJIbTUPOBaHUs

3-505, JIekmmonHast
aynuropus kagp. BMCC

napTa, CTOJ IPEnoIaBaTes, CTyl,
MYJIbTUMEAUNHBIN IPOEKTOP, JOCKA
MapKepHasi, KOMIIbIOTEp MePCOHAIbHBIMN,
MeJl, MapKep, CTUILYC
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IMTomemenus mia
XpaHEHUs
obopynoBaHUs U
y4eOHOr0 MHBEHTapPs

E-403, Cxman

CTOJI JUTsl pabOTHI C IOKYMEHTaMH, mKad,
mKad U1t JOKYMEHTOB, KHUTH, YYCOHUKH,
10coOus1, TUTUIOMHBIE U KyPCOBBIE Pa0OTHI

CTY/ICHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MukponporeccopHble CUCTEMBI

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:

KM-1 3amura maboparopHoii padotel Nel (cemectp 1) “H3ydeHue oTaag0uHOTO yCTPOMCTBA
«Inexrponnka-580»” (JlabopaTopnas padora)

KM-2 3amura maboparopHoit pabotsl Ne2 (cemectp 1) “H3ydueHue BBIOJHEHHUS] KOMaH/ MIEPECHUTKH
JAHHBIX, apUPMETUIECKUX U JOTHYECKHX orepanuii Mukpormnporeccopa KP5S80MK80”
(JTaboparopnas paboTa)

KM-3 KonrponsHas padora Ha Temy “KoMaHIbI IepechUIKH JaHHBIX, apU(PMETHIECKUX U JTOTHYECKIX
onepanuii Mmukpomnporeccopa KPS80MK80” (TectupoBanue)

KM-4 3ammura naboparoproit padotsl Ne3 (cemectp 1) “IIporpammupoBanue U OTIaIKa MPOCTEHIIIIX
nporpamm B kojax mukpormnporeccopa KPS80MK80” (JTaboparopHas padoTa)

KM-5 KonTtposbHas pabota Ha Temy “CunxpoHuzanus aerictsuil Mukpomnpoueccopa KPS80MKSEO.
DneMeHTHl COBpEMEHHBIX MporeccopHbix apxutektyp” (Tectuposanue)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4eT C OLIEHKOM.

Nunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Howep Pa3znen nucuuninHb KM:
pasjena eI en Henens 4 8 8 12 14
KM:
1 Krnaccudukanmst MEKpOTIpoIieccopoB
11 Knaccugukaius MUKpOIpoLeccopoB +

2 Muxponpoueccop KP580MK80. Beenenune

2.1 Muxponpoueccop KP580MK80. Beenenne + +
3 Cuctema KOMaH ] MUKPOIIPOIECCopa
KP580MK80
Cuctema KOMaH MUKPOIIPOIECCopa
31| kpssomKso i R
4 [TpuHIIUTIBI pabOTHI MUKpOITPOIIECCOPA
KP580MK80
41 [TpuHIIUTIBI pabOTHI MUKPOITpOIIECCOpA + +
' KP580MK80
5 00630p COBpeMEHHBIX MUKPOIIPOLIECCOPOB
5.1 0O0630p COBPEMEHHBIX MUKPOTIPOIIECCOPOB +

Bec KM, %: | 10 25 20 25 20
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7 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUSITHII TEKYIIIEr0 KOHTPOJIS YCIIeBAeMOCTH 1O JUCIUIIIHHE:
KM-1 3ammura naboparoproit padotsl Nel (cemectp 2) “H3ydenHue mabopaTopHOTo CTeHIa Ha Oa3e

KM-2

KM-3

KM-4

MukpokoHTpoiiepa AtTiny26L” (JlabopatopHas pabora)

3amuta naboparopaoi padotel Ne2 (cemectp 2) “Pabora ¢ EEPROM MHKPOKOHTpPOILIEPOB

AVR” (JTaboparopnas pabora)

3amuta nadoparoproi padotel Ne3 (cemectp 2) “Peanu3zanus Ha 6a3e MK AtTiny26L
YHUBEPCAIBHOTO IpHeMoIiepeaaTunka, padotatomiero ¢ [1K mo narepdeiicy RS232”

(JTaboparopuas paboTta)

3ammura mabopatopHoii padboTel Ned (cemectp 2) “IIpepriBanust ot TaiimepoB” (JlabopartopHas

pabora)

Buj npome:xyTo4HOI aTTecTalMu — JK3aMeEH.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen aucuuminHb KM: L 2 3 4
pasjaena eI en Henens 4 8 12 15
KM:
1 MuxkpoxkoHTposuiepsl ¢ sagpom AVR
11 MuxkpoxkoHTposuiepsl ¢ sagpom AVR +
5 Opranuzanys namMmsTd MUKPOKOHTPOJJIEPOB ceMeCTBa
Tiny
21 Opranuzanys namMsTd MUKPOKOHTPOJJIEPOB ceMeICTBa +
' Tiny
3 PaboTa ¢ MuKkpoKoHTposiepamu cemeiicta Tiny
3.1 Pabota ¢ MuUKpoKOHTposIepamu cemeiicTa Tiny + +
4 [TporpaMmMupoBanre MUKPOKOHTPOJUIEPOB € AapoM AVR,
PEKUMBI TAKTUPOBAHUS, cOpOC
41 [TporpaMMupoBanre MUKPOKOHTPOJUIEPOB € AapoM AVR, +
' PEKUMBI TAKTUPOBAHUS, cOPOC
5 Kypcogas pabora
Bec KM, %: | 10 30 30 30
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

MukponporeccopHble CUCTEMBI

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEpPONPHUSTHH TEKYIIEro KOHTPOJS YyCIeBaeMOCTH IO KypPCOBOM

padore:

KM-1 Onenka BbIIOTHEHUS YacTH | KypcoBoii paboTsl «IIporpaMMHO-anmapaTHblii KOMIUIEKC Ha Oa3e
MUKpoKoHTpoJuiepa AtTiny26L jist BRIMOTHEHUS MPOCTEHINX aprU(METUUECKUX U JIOTHISCKUX
orepanuii ¢ ucnojabp3oBanueM untepgeiica RS232»

KM-2 Ormenka BBINOTHEHUS YacTh 2 KypcoBoi padoTsl «IIporpamMmHo-anmapaTHbIi KOMIUIEKC Ha 0a3e
MUKpOKOHTposuiepa AtTiny26L 11t BRIIOTHEHUS TPOCTEHIINX apH(PMETUICCKUX U JIOTUIECKUX
orepaiuii ¢ ucrosb3oBanueM uHTepderica RS232»

Buja npomexyrounoii arrectanmu — 3amura KP.

Nunexc KM- | KM-
Howmep Pa3gen kypcoBoro mpoekTa/KypcoBoil pabOThI KM: 1 2
pasjena A yp p yp p Henens 12 15
KM:

BeinosHenue kypcoBoid padoTsl «IIporpaMMHO-anmapaTHblid KOMILIEKC HA
0a3e mukpokoHTposuiepa AtTiny26L 1 BEIOTHEHUS TPOCTEHIITNX

apuMeTHUYECKUX U JJOTUYECKHUX OTepalfii ¢ UCMob30BaHneM UHTepderiica
RS232»

Bec KM, %: | 40 60
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