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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceaHuu KadeaApbl IJICKTPOHUKH U MUKPOIJICKTPOHUKH
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3aB. kadenpoii J.YO. Ycarsrii

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu KadeaApbl IJICKTPOHUKH U MUKPOIJICKTPOHUKH

[IpoTrokonm oT 20 . Ne

3aB. kadeapoii ,H.IOFC&TLH\;I

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM T'OJly Ha 3aceJaHuu Kapeapbl DIIEKTPOHUKH M MUKPOIJICKTPOHUKH

[Iporokom ot 20 . Ne
3aB. kadeapoii J.YO. Ycartsrit

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM T'OJTy Ha 3aceJaHuu Kapeapbl DIIEKTPOHUKH M MUKPOIJICKTPOHUKH

[Iporokomn ot 20 1. Ne

3aB. kadeapoii Z[.IOj’caTHﬁ




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

[{enpro MUCIUTUIMHEI SIBJISIETCS OBIIAJICHUE CTYJEHTAMH HEOOXOIUMBIM U JOCTATOYHBIM
YPOBHEM MPOGECCHOHANBHBIX KOMIETEHIIUNA B cooTBeTCTBUM ¢ TpeboBaHusmMu OI'OC BO mo
HanpasieHuto noarotoBku 11.03.04 «3nekTpoHuKa 1 HAHOIIEKTPOHUKAY, TPO(UIIH TOATOTOBKU
«IIporpammupoBaHue 1 3IEKTPOHUKA NHPOPMAITUOHHBIX CUCTEM.

CoBpeMeHHOE pa3BUTHE MUKPOIIPOLIECCOPOB U CPEICTB MPOMBIIIUIEHHOW aBTOMATHU3aLUU
HAa OCHOBE COBPEMEHHBIX MHUKPOKOHTPOJUIEPOB MPEIBSBISIOT K BBITYCKHHKY BBICOKHE
TpeOOBaHUS K YMEHHUSM W HAaBBIKAM IMPOCKTHPOBATh W MPOrPAMMHUPOBATH TAKHE CHCTEMBI.
Crneuuanu3upoBaHHbIE  CpeICTBa  NPOEKTUPOBAHHUSA,  BBIMyCKaeMble, KaK  IPaBUJIO,
IPOM3BOUTENSIMU DJICKTPOHHBIX KOMIIOHEHTOB M TpejajaraeMble pa3paboT4MKy OecIiaTHO,
TaKUX MHUKPOIPOILIECCOPHBIX CHCTEM CYIIECTBEHHO COKpAaIaeT CPOKU CO3JAHMUSI M OTIAJKH
YCTPOHCTB Ha OCHOBE COBPEMEHHBIX MUKpOIporeccopoB. OJHUM U3 BHJIOB MPO(ECCHOHATBHOM
JESTENIbHOCTH AUILIOMUPOBAHHOTO CIIELIMATIUCTa MOXET ObITh MPOEKTHO-KOHCTPYKTOPCKAs U
HAYYHO-UCCIICIOBATENIbCKAsl  JACSITENbHOCTh. V3yueHue B paMKax JaHHOW JAHCIUTLIMHBI
npoMmbiiuicHHoro crangapra Intel MSC-51 B ob0mact  MHKPOIPOIECCOPOB  MO3BOJIKT
COBPEMEHHOMY WH)XEHEpY Ha IPaKTUKE I'PaMOTHO HCIIOJIB30BaTh CIOKHOE O0OpyIOBaHHE U
CYILIECTBEHHO COKPATUTh BPeMsI Ha TOMCK OIIMOOK M yCTpaHEHHE aBapUHHBIX CUTYyallui B padore,
a TakKe BBIOMPATH ONTUMAIBHBIE METOJBI MPH Pa3pabOTKe MUKPOMPOIIECCOPHBIX CUCTEM U
IPaMOTHO MX MPOTPAMMHUPOBATb.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

HucuuruinHa Mukponpoueccopsl BXOJUT B 4YacTb y4yeOHOro IuiaHa (HOopMHUpPYEMYIO
YYaCTHHKaMHU 00pa30BaTeIbHBIX OTHOMIEHUI 00pa30BaTeIbHON MIPOTPaMMBI.

Jus  u3ydeHWs  JAUCUUIUIMHBI  HEOOXOXMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUS TUCIUIUINH/ IPAKTUK:

OCHOBBI MEUKPOIIPOLIECCOPHON TEXHUKU

OTnaouHbIe CpeACTBAa MUKPOIPOIIECCOPHBIX CUCTEM

OneMeHTH! LU(POBOM TEXHUKH

MamnHHBIE SI3bIKH

®u3nKa KOHJICHCUPOBAHHOTO COCTOSHHUS

WNudopmarrka 1 H”HGOPMAITMOHHBIE TEXHOJIOTUU

BBenenue B HanpaBieHue

3HaHus (YMEHHUs, BIAJCHMS), MOIyYEeHHbIE TIPU U3YyYEHUN AAHHOW JUCLUIUIMHBI OYIyT
HEOOXOIUMBI 17151 U3YUYEHUSI AUCIUILIINH/IPAKTUK:

OCHOBBI IPOEKTHUPOBAHUS FTEKTPOHHOW KOMIIOHEHTHOMN 0a3bl

CAIIP ycTpoiicTB IpOMBIIUIEHHOMN IEKTPOHUKU

DHepreTudeckas JIeKTPOHUKA

BrinonHenue u 3anura BbITYCKHOM KBaNU()UKAMOHHOM paboThI
IToaroToBka K caue u caava rocyJapCTBEHHOTO IK3aMeHa
[IporpaMMupoBaHHbIE TEXHUUECKHE CPEACTBA

IIpoekTHas neATENBLHOCTD

[Ipou3BoicTBEHHAS — PEIUIIOMHAS [TPaKTHUKa

3 Komnerenuun odyuaromierocs, opMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILVINHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThl 00yUeHH s

B pesynbraTe 0cBOCHMS AWUCHUILIUHBI (MOIYJs) « MHUKPOIpPOIECCOpPhl» 00ydaronuiics
JIOJKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHIIUSAMU:



Kon unnukartopa

Nuaukatop 10CTHKEHUS KOMIIETEHIUN

[TK-1 CniocoGen pa3pabaThiBaTh CTPYKTYpHBIE U (DyHKIIMOHAIBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM
Y KOMILJIEKCOB, TPUHIIUITHATBHBIX CXEM YCTPOMCTB C UCIOIB30BAHUEM CPEACTB KOMITBIOTEPHOIO

IMPOCKTUPOBAHMA,

IIPOBEACHHUEM IIPOCKTHBIX pacucToB n TCXHHUKO-3KOHOMHNYCCKHUM

000CHOBaHHEM IPUHUMACMBIX PESIICHUHN

IK-1.1

Pa3pabaTpiBaeT SCKU3HBIA NPOEKT, BKIIOYAIOIIUI: BBIOOP CTPYKTYpPHOMH
CXEMBI 3JIEKTPOHHOI'O YCTPOWCTBA WM CHUCTEMBI IIyTEM COIOCTaBICHUS
pPa3IMYHBIX BapUaHTOB M MX OLICHKM C TOYKH 3PEHMS TEXHUYECKUX H
9KOHOMHYECKUX TPeOOBaHU; pacCUMTHIBAET BCE HEOOXOAUMBIE TOKA3aTeNIN
CTPYKTYPHOH CXEMBI 3JIEKTPOHHOI'O yCTPOMCTBA WM CUCTEMBI, B TOM YHUCIIE
II0Ka3aTesM KauecTBa; BbIONPAaeT 1 000CHOBBIBAET CXEMbI BCIOMOTaTENIbHBIX
VCTDOWCTB

[1K-1.2

HpOI/ISBOI[I/IT TEXHHKO-?KOHOMHUUYECKOE 000CHOBAHHE MMPUHATOI'O pCHICHUA C
pacu€TtaMu ce0eCTOMMOCTHU YCTPOfICTBa U CTOUMOCTH €I'0 SKCILIyaTalluu;
CpaBHHBACT C aHAJIOTaMH 10 TCXHUKO-9KOHOMHNYCCKUM XaPAKTCPUCTHUKAM




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIHUIIINHBI (MOTYJIs)
OO0mmast TpyI0eMKOCTh TUCIHHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacoB, B ToM

qHUCIIe:

— KOHTaKTHas pabora — 69,8 akas. yacos:

— aynuTopHas — 68 aka. 4acos;

— BHeayautopHas — 1,8 akan. 4acos;

— camocTosTenpHas padota — 38,2 akaj. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akas. 4yac;

dDopMa arrecraluu - 3a4cT

AynutopHas 3 s
o | womrarHas paGota 2 E dopma TeKyIIero
=
& 3] Bu KOHTPOJISI
Paszen/ Tema 3 (B axaj, sacax) g 2 A . P Kon
= 3 ©| caMOCTOSATENBHOM | yCIEeBaEMOCTH H
JUCHUTUTHHBI 5 [~ . | xommeTeHIUM
@) 9 & padoThI TIPOMEKYTOUHON
ek, 7a0. | mpaxr. 9 aTTecTALH
3aH. 3aH. | U &
1. Pa3pgen. 1. Mukpormnporeccops
1.1 Beenenue.
OCc00EHHOCTH apXUTEKTYPHI
P yp Brimonnenue
MHUKPOKOHTPOJIJIEPOB 1A6ODATODHLL
craraapra Intel MCS-51. Uzydenue u pa6o Tp
OO0wmue 0COOEHHOCTH MOBTOpPEHHE P ’
1. 3HaKOMCTBO C
YIPaBIISIOIINAX TEOPETUIECKOTO N
MHUKPOKOHTPOJIJIEPOB Marepuaia 1o MHTCTPHPOBAHHOH
OIHOKpHUCTANIbHBIC . 6 6/21 9 BCEM pazzeiiamMm oTanouHoii cpenoi | TK-1.1, K-
P pas ADsim812. TIpasuna 1.2
cucTeMbl cOoOpa  JIaHHBIX JIUCHUTUTHHEI,
o 3aIMCH MPOTPAMM Ha
ceMelcTBa ADuC8xx IIOATOTOBKA K
sI3pIKEe AcceMOutep.
MIPOU3BOICTBA Analog nabopaTopHBIM pasiia sammc
Devices. OO6mue paboram. P
komanz. [IpaBuina
XapaKTePUCTHKU
3aIMCH TUPEKTHUB.
MHUKPOKOHBEpTEpa
ADuC812.  CrpykrypHas 6
1.2 BasoBas apXuTeKTypa
MHKpO-poB cTaHmgapra Intel
MCS-51. BrimonseHue u
Apudmernko-yoruueckoe N3yuenue n odopmiieHue
ycrpoiictBo.  HasHauenue MMOBTOPEHHE 71a60paTOPHBIX
BBIBOJIOB ADuC812. TEOPETUYECKOTO pabor
Onwcanue KOHTAKTOB MaTepHaa mno 2. Opranusarus
o TIK-1.1, TIK-
ADuC812. OOGrue 6 6/21 8 BCEM pazJiesiaMm BpPEMEHHOI 19
CBeJIcHHsT 00 OpraHu3aluu JTUCHIUTUTHHBI, 3aJICPIKKH '
MOPTOB BBOJIa-BBIBO/IA. MOJIrOTOBKA K MPOTPaMMHBIM
AnpTepHaTHBHbIE (DYHKIINH. 1a00paTopHBIM croco0oM B
Cxema ANIEKTpUYECKas paboram. MHKPOKOHTpOJLIEPE
MPUHIUITHATBHAS MaKeTHON ADuC812.
IUIaThl MUKPOIIPOLIECCOPHON
CHCTEMBI.




Bremonaenne n

Wzyuenue u odopmiieHue
MTOBTOPEHHE n1abopaTopHBIX
TEOPETUYECKOTO pabor
1.3 Apxutektypa MaTepHaa mno 3. Beimonnenue K-1.1. TIK-
MHUKpPOKOHBEpTEpa 6 6/21 9 BCeM pa3zienaM | apudMEeTHYeCKUuX U .
1.2
ADuC812 JACHMILINHEI, JIOTHYECKHUX
MOJATOTOBKA K oreparui ¢
1ab0PaTOPHBIM JTBOUYHBIMU
paboram. MHOTO0aUTHBIMH
YHCIAMH.
N3yuenue n Brinonnenue u
1.4 Opranuzanus mnamsTé
MTOBTOPEHHE odopmiieHHE
MHKpPOKOHBEpTEpA.
TEOPETUYECKOTO Tab0paTOPHBIX
[Mamsare mporpamm (I13Y). MATEDHANA 110 aGoT
IMamste  manaeix  (O3Y). p P TK-1.1, IK-
6 6/21 9 BceM paszenam | 4. GopMmupoBaHue
Peructpsr CHEIHATBbHBIX [N —— BDEMEHHOI 1.2
¢yukmmit  (SFR).  Peructp ’ P
MOJTOTOBKA K 3aJIepIKKH C
cJI0Ba COCTOSIHUS
1ab0PaTOPHBIM HCTIONIb30BaHUEM
nporieccopa (PSW). .
paboTam. TaliMepoB.
1.5 TaiimMepbI\CUETUHNKH.
TaiiMepbl/cYeTYHKH
MHKPOKOHTPOJIEpA.
Taiimepet 0 u 1.Peruct
P p Wzyuenne n Brimonuenue u
peximMa pabor1 T/c MOBTOPCHHE odopmIiIeHNE
TMOD. Peructp P P
TEOPETHYECKOTO Ta00paTOPHBIX
ympasienus /| craryca MATEDHALA 11O aGor
taiimepa TCON. OO0mue P p TIK-1.1, TIK-
Ny 4 4/41 3,2 | Bcem paznmenam 5. UccnenoBanue
CBeJICHUSI O Taiimepe 2. 1.2
o JICIUIUTAHEI, PEKUMOB PaOOTHI
Pesxxumbl paboThl TaliMepoB
MOJTOTOBKA K YHHUBEPCAIBbHOTO
—  cueramkon.  Jloruka Ja0OpaTOPHBIM | TpHEeMoNepeaaTInKa
pabotrer T/C B pexume O. 31.)60TapM p U AII)QT)
Jloruka pabotsr T/C B p ’ '
pexxume 1. Jloruka pa®oTbl
T/C B pexume 2. Jloruka
pabotsl T/C B pexume 3.
1.6 Cucrema npepbIBaHUi.
IlocnenosarenbHble
UHTEp(EHCHI
MHUKPOKOHTpOJUIEpa
ADUC812. UART  mopr. B;’(’l?o"”;‘e::;e“
Peructp SBUF. Perucrp Wzyuenne n PMI
nmabopaTopHBIX
yIpaBJeHus/cTaTyca MIOBTOpEHHE aGoT
pUeMoIiepeIaTInKa TEOPETUYECKOTO P
6. UccienoBanue
SCON. CkopocTh MaTepHaa mno
pexumos paborer | TIK-1.1, TTIK-
npuema/mnepenadu 6 6/21 BCEM pazienam
aHasoro-1udpoBoro 1.2
nHbopMaIn qepes JICIUTUTAHEI,
. npeoOpaszoBaters.
nocienosatenbHblii  UART MO/ITOTOBKA K
7. UcciemoBanue
TOPT. 1ab0PaTOPHBIM
& CHCTEMBI
7. CTpyKTypa IpephIBaHHUIL. paboTam. N
A npepbIBaHUN
TOPUTM 00paboTku
MHKPOKOHTpOJIIEpA.
npepeiBaHud. Bo3moxHbIE
WUCTOYHUKH  TIPEPHIBAHUSL.
Cucrema [pepbIBaHUs
MUKPOKOHBEpTEpa
HWroro no pazneny 34 (34/141 38,2
Hroro 3a cemectp 34 |34/141 38,2 3a4éT
Hroro no aucrumianne 34 |34/141 38,2 3a4eT




Jus  peanm3aluy  NPelyCMOTPEHHBIX BUAOB  y4yeOHOM paboThl B KadyecTBe
00pa30BaTeNbHBIX TEXHOJOTHH B TPENOJaBaHUU  JUCIHMILIMHBI  «MUKpOIPOIECCOPHD»
MCIOJIb3YIOTCS TPAAULIMOHHAS ¥ MOAYJIbHO-KOMIIETCHTHOCTHAS TEXHOJIOTMH.

st hopMupoBaHHS 3HAHUN MO TUCIMILIMHE MPEITyCMOTPEHBI: 0030pHBIC JCKIIUH — IS

cUCTeMaTH3allud U 3aKpeIUIeHHWs 3HAaHUM 10 JUCHMIUIMHE, HH(OpMalUOHHBIE — Ui
O3HAKOMJICHHUSI CO CTaHJIApTaMH M CIPAaBOYHOW WMHGOpManMeH, JEKIUH BU3YyalIH3alud — JUIs
HarJBIIHOTO  TIPEACTABJIEHUS CIOCOOOB pelleHus 3ahady, npoOieMHas - Ul pa3BUTHSA

UCCIIEIOBATEIbCKUX HABBIKOB M MU3yUEHUSI CIIOCOOOB PEIICHUS 3a/1a4.

Jnst  oCBOEHMS JUCHUMIUIMHBI MPEAYCMOTPEHbl HMHTEPAKTUBHBIE 3aHATUA. DBcee
NPAaKTUYECKHE 3aHATUS 1O Pa3/elny MPOBOIATCS B MHTEPAKTUBHOW (opMe M MpeAroyararoT
nyOJMYHbIe BBICTYIUIEHUS U 00CyXJeHus, B paMkax HHTepakTUBHOTO 00yUYeHUsl MPUMEHSIOTCS
IT-meTonpl  (MCTIONIB30BAaHME  CETEBBIX  MYJIbTUMEIUMHBIX  Y4eOHHKOB  pa3pabOTYMKOB
IPOrpaMMHOT0  OOecreyeHus, dJIEKTPOHHBIX O0pa30BaTeNbHBIX PECYypcoB MO  JaHHOU
JHMCIUILIMHE; COBMECTHAsI pab0Ta B MANIBIX Tpyniax (2-3 cTyeHTa) —-MHIUBHyaTbHOE 00yUeHHE
¥ KOMaHHas paboTa.

6 YueOHO-MeTOAMYeCKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCs
[IpencraBneno B npunoxxenuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTeCcTAUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas UTEpaTYypAa:

1. CxBopuos, C. B. Opranuszanus MUKpONpPOIIECCOPOB U MUKPOIPOLIECCOPHBIX CUCTEM !
yueoHoe nocobue / C. B. CkBoprios, B. 1. Xprokun. — Ps3anb : PIPTY, 2018. — 80 ¢. — Tekcr :
SIIEKTPOHHBIH // Jlanb : 3IIEKTPOHHO-ONOIHOTETHAS cucrema. — URL:
https://e.lanbook.com/book/168254 (mata oGparenus:: 25.08.2022). — Pexum jmoctyma: st
aBTOPU3. MOJIb30BATEIICH.

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. Koneno JI.LA. TexHonorus M KOHCTPYKIHS MHUKPOCXEM, MHKPOIPOLIECCOPOB U
MHUKPOCOOPOK [DNeKTpoHHBIN pecypc]. — M.: uzmatenberBo «Jlauby», 2009. — 400 c. — Pexxum
nocryma: https://e.lanbook.com/reader/book/192/#1 . — 3aru. ¢ akpana. - ISBN: 978-5-8114-0766-
8

2. KouykoBa O.A., Ycaras T.B., Ycarsiit JI.}O. DnekTpoTexHUUecKHe YEPTEKH U CXEMBI:
yuebnoe mocobue / O. A. Kouykona., T.B. Ycaras, I.10. Ycatsiit. - Marauroropck: M3a-Bo
Marnutoropck. roc. Texs. yu-ta um. I'. 1. Hocosa, 2016. - 68 c.

3. Hemommusimuii, O. B. IlpoexkTupoBaHHe CEHCOPHBIX MHKPOIIPOLECCOPHBIX CHCTEM
ynpaeneHus: [DnekTpoHHblii pecype] :Monorpadus / O. B. Henomusimmii, E. A. Beiicos. -
Kpacnosipck: Cubupckmii  penepanpubiii  yH-T, 2010. - 149 c. — pexum jgocryna:
http://e.lanbook.com/books/element.php?pll_id=6047 - 3arm.c skpaHa.

4. Jlesuukwuii, A. A. IlpoextupoBanue MukpocucteM. [IporpamMmMmHble cpeacTBa
obecrieuennss CAIIP [DOnexrponHblii pecypc] : Yue6. mocobue / A. A. Jlesunkwmii, I1. C.
Mapunymkusa. - Kpacnosipck @ Cub. denep. yn-t, 2010. — 156 c. — pexum mpocrymna:
http://e.lanbook.com/books/element.php?pll_id=6046 - 3arm.c skpaHa.

5. Tanenepun M. B. DnektponHasi Texnuka: Y4ueOHuk / M.B. I"anbriiepun. - 2-€ u3s., ucmp.
unon - M - UTT OGOPVM- HUTT Uahna-M 2013 -3K2 ¢

B) MeTtoanyeckne yKazaHus:
1. Borauenkos, A. H. LludpoBbie ycTpoiicTBa 1 MUKPOTIPOIIECCOPHI | METOAMYECKUE



ykazanust / A. H. BorauenkoB. — Mocksa : PTY MMUPDA, 2022. — 77 c.— Tekcrt:
ANIEKTPOHHBIH // Jlanp : AIIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/240125 (mata obOpamenus: 25.08.2022). — Pexxum mocryna: s
aBTOPU3. I10JIb30BATEIICH.

2. bpaxxaukosa, E. B. ApXuTeKkTypa npoueccopoB 1 MUKPOIIPOIIECCOPOB : METOIHYECKUE
ykaszanusi /| E. B. BpaxuukoBa. — Mocksa : PTY MUPDA, 2021. — 36 c.— Tekcrt:
9JIEKTPOHHBIH // Jlann : AJIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/218396 (mata obOpamenus: 25.08.2022). — Pexxum poctyna: s
aBTODH3. TI0JIH30BATEIICH.

r) [Iporpammuoe odecnneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUS JTULEH3UU
MS Office 2007 Ne 135 oT Geccpouno
Professional 17.09.2007
7Zip cBOOOTHO 0eccpoyHO
Autodesk Inventor
Professional 2019 yueOHast BEpCHsI 0eccpouHo
Product Design
ACKOH Kowmmac 3D [/1-261-17 oT Seccpouro
B.16 16.03.2017
DNIEeKTPOHHBIC TIIaKaAThI
0 Kypcy
"ABTOMaTU3NPOBAHHBI 11-903-13 oT
€ CHCTEMBI YTPABICHNA (7 4 0o 2 O6eccpouHo
Ha OCHOBE
MHUKPOTPOIIECCOPHBIX
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Arduino cBOOOHO OeccpoUHO
FAR Manager CBOOOIHO OECCPOUHO

HpO(l)eCCI/IOHaJII)HbIe 0a3bl JAaHHbIX " nmbopMaunongle CIIPaBOYHLIC CUCTEMBI
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BHGKTpOHHaﬂ Oa3a MNEpUOANYCCKUX
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nHaekc HayyHnoro imtuposanus (PUHID)

ITouckoBas cucrema Axagemus Google
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WNudopmannonnas cucrema - EnnHoe okHO

URL.: http://window.edu.ru/
JIOCTYIa K MH(POPMAIMOHHEIM pecypcam

®denepasibHOE rocyJapCTBEHHOE
orokeTHoe  yupekaenne «Denepanbubiii|URL: http://wwwl.fips.ru/
UHCTUTYT IPOMBIIITIEHHON
Poccuiickas I'ocynapcrBennas

Submiorexa. Katator https://www.rsl.ru/ru/4readers/catalogues/

DiekTpoHHBIE  pecypchl  OumbimoTeku|https://magtu.informsystema.ru/Marc.html?locale=r
MI'TY um. I'.1. HocoBa u




Yuuepcuterckas nHpopmannonHas cuctema POCCHUS  |https://uisrussia.msu.ru

9 MartepuajJLHO-TEXHHYECKOE o0ecneueHne TUCIUIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

Tun u Ha3Banue ayauropuu OCHAIICHUE ay TUTOPHA

KowmmbroTepHsle  kiaccel  yHUBepcUTeTa  [lepcoHanmbHBIE  KOMITBIOTEPHI  CO
CrenHaIM3uPOBaHHBIM TporpaMMHBIM obecrieueHuem: Autodesk Autocad, Autodesk Inventor,
Autodesk 3DsMax; Kommac-rpadux (ACKOH).

J1J1st YTeHUs JIEKIUI: TOMEIICHUE U TEXHIHUECKUE CPEICTBA IS ICMOHCTPAIIMU TPHMEPOB
¥ CII0OCOOOB MPOCKTHPOBAHMS, BHI€O GUIIBMOB U Mpe3eHTaIui. MynbTuMeuitHoe 000pya0oBaHue
(ayn. 460, 365).

CrieraaM3upoBaHHbIN KOMITBIOTEPHBIH Kitacc (nabopatopust 343) 5 KOMIUIEKTOB
otiamounsix miar Triscend TES512S32 ¢ Giokamu nutanus + 5 B 0,5 A, 5 kommsrotepos ¢ O3Y
He meHee 512 MB, nro6oii HY renepatop, IByXKaHAIBHBIN ocuIOrpad ¢ pa3BepTKO HE MEHEe
0,2 MKC, U3MEPHTEIIb YaCTOTHBIX XapakTepucTukK. [Iporpammuoe obecrieuenue Triscend FastChip,
porpaMMel st pacyera kodpdpunmentos ¢punbTpoB KX n BUX.

AyIUTOpHH JUISI CAMOCTOSITEIILHOW pabOThl: KOMITBIOTEPHBIC KIIACCHI; YATAIBHBIC 3aJIbI
oubmuoreku I[lepconanbubie kKomibloTepsl ¢ aketom MS Office, Beixogom B MHTepHET U €
JOCTYIIOM B JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHHBEPCHTETA

[lomemenne Ui XpaHeHHS ©  NPO(PUIAKTHYECKOTO OOCTYXHBAHUS Yy4eOHOTO
00opyIoBaHUs

Cremnaxu Ui XpaHEeHHs yueOHOTro 000py10BaHUs.

HIkads! a5 XpaHeHUs! yueOHO-METOJUUECKON JOKyMEHTAlH, y4eOHOro 000pyJ0BaHUS
U y4eOHO-HaTJISAHBIX TOCOOUH.



[Tpunoxenue 1

6. YueOHO-MeToAMYecKOe o0ecneyeHHE CAMOCTOSITeJbHOH pPadoThl 00Yy4YaroUIUXCS.

OrneHouHbIe cpesicTBa AJIs TEKYILEro KOHTPOJIS yCIIeBaeMOCTH, IPOMEXYTOYHOM aTTeCTallH 110
UuToraM OCBOCHHUA NJUCHUIIIINHBI.

B Teuenne CeMCCTpa NpCAyCMOTPCHO BBINNOJIHCHUC YCTHBIX U NHCbMCHHBIX KOHTPOJIBHBIX
paboT Mo AuCHMIUIMHE (10 WHIWBHIyalbHBIM BapHaHTaM), MPOBEpKa pabOT — €XKEHEAENbHO,
3aIuTa JIabopaToOpHBIX padoT.

OcHOBHas yacThb 3afaHUl BBINONHsETCA Ha 3aHATHAX. CamocTosTenbHas paboTa
IIPEAyCMaTpUBACT:

- MOATOTOBKY K 3aHATHSAM, M3yYCHHE HEOOXOJMMBIX Pa3JeliOB B KOHCIEKTaX, y4eOHBIX
nocoOusAX U METOANYECKHUX YKa3aHUAX; paboTa cO CIIpaBOYHOH JINTEpaTypOit

- HCIIpaBJICHUE OIMUOOK, 3aMeUYaHui, 0opMIICHHE JTa00paTOPHBIX PadOT.

CamocrtosiTeibHass padoTa B XoJe ayJAMTOPHBIX 3aHATHN IPEANONAracT: U3yuyeHUe U
IIOBTOPEHHE TEOPETUYECKOro Marepuaja Ho TeMaM JeKIUH (1o KOHCIeKTaM U Yy4eOHOM
JAUTEpaType, MeTOAMUYECKUM YKa3aHUSIM), peIlieHHE 3a/1a4, BBINOJIHEHNE HHANBUYaIbHBIX padoT.

CamocrosiTesibHAas pad0Ta MO KOHTPOJIEM MPeNnoJaBaTes PE/noaraet MoroToBKy
KOHCIICKTOB M BBIITOJIHCHHUC HCO6XOI[I/IMBIX pacucToB 1O pasaciaM JUCHUIIIIMHBI, PCUHICHUC U
IpOBEpKa MpernoiaBaresieM 3a/1a4, JJabopaTOpHBIX paboT, paboTa ¢ METOIUUECKOH JINTepaTypoHu,
MOJIrOTOBKA K 3a4ETy.

BueaynuTopHas camocTosiTeJIbHAsi padoTa CTYJEHTOB IIPEANONAracT IOATOTOBKY K
7a00paTOPHBIM 3aHATHSIM, IOATOTOBKY K KOHTPOJBHBIM paboTaM, BBIIOJHEHHE 3alaHUM
(;1rabopaTOpHBIX PaboT), MOATOTOBKY K 3a4eTy; U3yUeHHE HEOOXOJUMBIX Pa3/ieioB B KOHCIIEKTaX,
y4e€OHBIX MOCOOMSX M METOAMYECKHX YKa3aHMsX; paboTa cO CHpPaBOYHON JIMTEpaTypoOu,
UCIpaBJIEHUE OIIMOOK, 3amedaHuidd, odopmieHue padboT; padoTy ¢ KOMIBIOTEPHBIMU
rpaguyeckuMy TaKeTaMd M 3JIEKTPOHHBIMU YyuYeOHHMKaMHU pa3paOdOTUMKOB MPOTPaMMHOIO
o0ecrieyeHns Mo AUCIATUINHE.

ITo naHHO¥i AMCUMNJIMHE MPEeTyCMOTPEHBI Pa3IndHbie BUIbI KOHTPOJISI Pe3yJbTATOB
00yuYeHusi: mexywuti KOHTPOIb (€KEeHeAeNbHasi MPOBEpPKA BBIMOJHEHUS 3aJaHU M pabOTHI C
y4eOHOU JUTEPATypoO), nepuooureckuii KOHTPOIIb (J1abopaTopHbIe PabOTHI) MO KAXKION Teme
JTUCIUIUIAHBL, BPOMENCYMOYHbIA KOHTPOIIb B BUJIE 3aUeTa 6 ceMecTpe.

Temb1 (paznens) Bua camocrositensHOM paboThI Yacel Dopmbl
KOHTPOJIS
JUCIUTIAHBI
IloaroroBka K JEKIIMOHHBIM U 6 [TpoBepka u
BBenenue. 71a00PATOPHBIM 3aHSITHSIM. 3aInTa
Oco0ennocru BeinonHnenne U oopmiicHHE 1aGOPATOPHBIX
apXHTEKTYPbI MUKPO- | 7a00paTOPHBIX pabOT MO TEMaM:
pabor. 3auer.
poB cranaapta Intel
MCS-51 1. 3HaKOMCTBO € HWHTETPUPOBAHHOU
OTJIaIOYHON cpemoii  ADsim812.




Bba3oBas apxutektypa | [IpaBuna 3amucu mporpaMm Ha si3bike | 6
MHUKPO-poB cTaHaapTa | AccemoOuep. [IpaBuna 3anucu KoMaHI.

Intel MCS-51 [paBuia 3amucu AUPEKTUB.

ApXHTeKTypa 2. Opranuzanus BPEMEHHOH "¢
3aJIepKKH MIPOrPaMMHBIM CIIOCOOOM B

MHMKPOKOHBepTepa ADUCS12

ADUCS12 MUKPOKOHTPOJLIEpE .

3. BomonHenue apupMeTHYECKUX WU

Opranusanysi 1aMATH | JJOTHYECKUX OINEpalUil ¢ JBOMYHBIMH | O

MHKPOKOHBEpPTEpa MHOT00ANTHBIMU YHCIIAMH.

Taiimepbi\caeranku 4. dopmupoBaHue BPEMEHHOH ¢
3a/IEPKKU c HCII0JIb30BaHUEM
TaliMepoB. 8,2

5. HccnenoBanue pexXuMOB pabOTHI
YHHMBEPCAJILHOIO IIpUeMoIiepeaTunKa
(UART).

6. HccnenoBanue pexuMoB pabOThI
aHaJjIoro-uu¢poBoro
npeodpaszoBaresl.

7. Hccnenosanue CUCTEMBI
IIPEPBIBAHNN MUKPOKOHTPOJLIEPA.

Cucrema npepbiBaHuil

TeMbl J1a00paTOPHBIX PadoT:

1. 3HaKOMCTBO C WHTETPHPOBAHHOW OTIHamouHON cpemoir ADsim812. IlpaBuna 3amucu
nporpaMMm Ha s3bike AccemOinep. IlpaBuna 3anucu komann. I[IpaBuna 3amucu AUpEKTHB. 2.
Opranu3zaiys BpeMEHHOU 3aJIep’KKU IPOrPaMMHBIM CII0COOOM B MUKpOKOHTpoiiepe ADuC812.

3. BoinonHeHue apupMeTHYEeCKUX U JIOTHUECKUX OIepaluii ¢ TBOMYHBIMU MHOTOOANTHBIMU
YHUCJIaMHU.

4. ®opMHpOBaHHUE BPEMEHHOM 3aJIEPIKKH C UCIIOIb30BAHUEM TaliMEPOB.

5. UccnenoBanue pexxMMoB paboThl yHUBepcalbHOTO puemonepenatanka (UART).

6. VccaenoBanue pexxuMoB pabOThl aHATIOTO-IIU(PPOBOro peoOpa3oBaTeis.

7. ccnenoBaHue CUCTEMBI TPEPBIBAHUA MUKPOKOHTPOJLIEPA.



[Tpunoxenue 2

7 OueHo4YHbIE CPeCTBA JJIA MPOBeIeHNsI IPOMEKYTOYHOM aTTeCTAMHU

[IpomexxyTouHast —arrecTaldss HMMEET LEIbl0 ONPEAeNUTh CTENeHb JAOCTHXKEHUS
3aIUIAHUPOBAHHBIX PE3YyJIbTATOB 00YUYEHUS 10 JUCHUIUTUHE (MOIYIIIO) 32 ONpEAeSICHHbBIN MEePHOT
oOydeHus (CeMecTp) W MOXKET MPOBOIUTHCS B GopMe 3auera, 3adeTa C OICHKOM, IK3aMeHa,
3aIIUTHI KYpCOBOTO TIPOEKTa (paboThI).

JlaHHBINA pa3zien COCTOMT MX ABYX NMYHKTOB: a) [lmanupyemble pe3ynbTaTbl 0OydeHUS H
OLICHOYHBIE CPEJICTBA JUIsl IIPOBEACHUS IPOMEXYTOUHOM arrectauuu. 0) Ilopsanok mposeneHus
IIPOMEXKYTOUHOM aTTecTallu, 10Ka3aTeIN U KPUTEPUHU OLICHUBAHUS.

a) HJIaHI/IpyeMbIe pe3yJdbTaThbl oﬁyqe}mﬂ H OICHOYHBIC CpPpeACTBaA NJisl NPOBCIACHUA
l'[pOMe)KyTO‘lHOﬁ aTTreCrTalum:

Kon

MHIUKATOP I/IHI[I/IKaTOp JOCTHIXKCHUA 0
OCHOYHBIC CPCACTBA
a KOMIICTCHIIN P

IIK-1: ciocoOHOCTBHIO CTPOUTH MpoOCTeiilne (pu3ndyeckne 1 MaTeMaTHYeCKHe MOIeTH
npudopoB, cxXeM, YCTPOICTB U YCTAHOBOK 3JIEKTPOHMKH M HAHOJIEKTPOHUKH
Pa31u4YHOr0 (PYHKIIHOHAJBLHOT0 HA3HAYEHHUS, a TAK)KE MCI0Jb30BATh CTAHIAPTHbBIE
NporpaMMHbI€e CPeACTBA X KOMIIbIOTEPHOT0 MO/IeJIMPOBAHMS

YCTPOWCTBA MU CUCTEMBI
MyTEM  COIMOCTaBJIECHUS
pa3IMYHBIX BAPUAHTOB U
UX OLEHKH C TOYKH
3peHUs] TEXHUYECKHX U
HKOHOMUYECKUX
TpeOoBaHUi;
paccuuThIBaeT BCE
HE00X0IUMMbIe
[IOKa3aTeNIM CTPYKTYPHOU
CXEMBI AJIEKTPOHHOTO
YCTPOMCTBA UIIU CUCTEMBI,
B TOM YHCIIE IOKa3aTean
KayecTBa; BbIOMpaeT U
000CHOBBIBAET CXEMBI

IK-1.1: Pa3zpabarbiBaeT 3CKU3HBIN Bomnpoce! 1J1 NOATOTOBKHM K 3a4eTy:
MPOEKT,  BKJIIOYAOLIUN: 1 5
o . Hazosure CII0COOBI a anuu
BBIOOP CTPYKTYpPHOH Jipecatl
MukpokonBeprepa ADUC812 u Hapucyiite
CXEMBI AIEKTPOHHOTO

rpa¢ myTei nepegayn TaHHBIX.

Crnoxute 1Ba JABOMYHBIX MHOTIOOANTHBIX
gyucna. O0a craraeMbIX pPacHoOJOXKEHbI B
PEe3UCHTHON MaMsITH JaHHBIX, HAYMHAs C
MIIaJIIIero aapeca. Pe3ynbrar nomecture B
R2.

HazoBure CIOCOOBI azpecanuu
MukpokoHBeprepa ADUC812 u koMaHbI
neperayy JaHHBIX.

OpranuzoBaTh MOCIIEI0BATEIbHYIO
neperady JaHHBIX M3 aKKyMyJsTOopa Ha
HYJIEBOM BBIBOJ IMOpTa 2, a Ha HYJIEBOU
BBIBOJI TOpTa 3 MHBEPCHOE 3HAYEHUE.
[lepenaua  BbIMONIHAETCS ~ MJIAALIUMU
OuTamMu BIepes.

HazoBute oOmiue XapaKTePUCTUKU
COBPEMEHHBIX  MHUKPOKOHTPOJUIEPOB U

cucteM  cOopa  JaHHBIX  CEMEHWCTBa
ADuC812.




Kon
WHIUKATOP
a

WNHnukaTop 10CTHKEHUS
KOMIIETEHIINHU

OneHouyHble CpeacTBa

BCIIOMOTaTEJIbHbBIX
YCTPOMCTB

10.

11.

12.

13.

14.

15.

Hanumure nporpamMmy OKU/IaHUS
«OTPULIATETIHLHOT0» UMITYJIbCA CUTHANIA TIPU
HNOJKIIOYEHUH JaTyuKa K 3-My BBIBOIY
nopra 1, mpu yCIOBMM YTO HayaJlbHOE
COCTOSIHUE BX0/1a — €IMHUYHOE.
CrpykrypHas OpraHu3aLus
Mukpokonseprepa ADUC812. (HazoBute
o0Iye XapakTepUCTHKH M HapHUCYHTe
(DYHKIIMOHATILHYIO CXEMY)

Iloacuurarts KOJIHNYECTBO
«TI0JIO’KUTEIIBHBIX UMITYJIbCOB
NoCTyHalomMx Ha BXoAd 3 mopra 2.
PesynbTat coxpanuts B RO 6anka 2.
Pacckaxxute 00 opranmsamuun O3V
mukpokonseprepa ADUC812. Hapucyiite u
HOSICHUTE POrPaMMHYIO MO/JIEITb
ADuC812.

Hanumure mnporpamMy (opMupOBaHHS
HePUOIUIECKOrO yIPaBJISAOLIETO
BO3/I€ICTBUS (MeaH/ip) Ha 2 BBIBOJIE MOPTa
3.

Pacckaxxute 00 opranmzamuu  [I3Y
MHUKpokoHBepTepa  ADuC812 u
perucTpax CrenuasbHOTO Ha3HAYCHUSI.
Pacckaxxute o perucrTpe ciaoBa COCTOSHHS
mporeccopa.

IMomyunuts  maccuB w3 255  Gaiir
MIepeaHHbBIX BHEITHUM yCTPOHCTBOM Uuepes
UART nopT ¥ MoMecTUTbh 3TOT MacCHB B
MaMATh JAaHHBIX HCHOJNB3YS KOCBEHHYIO
anpecanuio. (ckopocts paborel UART
1200 6ut/c)

PacckaxuTe 00 opraHu3anuy HopToB BBOJA
— BBIBOJIa MHUKpokoHBeprepa ADuUC812.
(obmme  cBedeHHUs,  aJbTEPHATUBHBIC
(hyHKITIN)

Bbraucnute Bpemst 3a1€p>KKH B CIEIYIOLIEH
MOJIPOrpaMMe MPH YacCTOTE pe3oHaTopa 12
MIn:

DELAY:

MOV R7,#200

DLY1: MOV R6,#229




Kon
WHIUKATOP
a

NHnukaTop JOCTHKEHUS
KOMIIETEHIIUHU

OneHouyHble CpeacTBa

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

DINZ R6,$
DINZ R7,DLY1

RET

Pacckaxxute o pexumax paboThl TaiiMepoB
— CYETUYHMKOB MUKpOoKOoHBepTepa ADUCS812.
[Mosicaute nmoruky padotel T/C 0 B pexume
0.
[Mosicaute nmoruky padoter T/C 0 B pexume
1.
[Mosicaute nmoruky padoter T/C 0 B pexume
2.
[Mosicaute nmoruky padoter T/C 0 B pexxume
3.
Pacckaxure 0 IIOCJIEI0OBATEIIbHBIX
uHTepdeiicax MHUKPOKOHBEpTEpa
ADuUC812. Oco0eHHOCTH U  PEXKHUMBI
paboThl MoOcCieA0BaTeNbHOIO HHTepdeiica
UART.
Ilosichute pexumsl 0 u 3 paboThI
nocnenosarenabHoro nurepdeiica UART.
[losicaure pexumbr 1 w2 paboThl
nocienosarenbHoro nutepgeiica UART.
CkopocTh npuema/nepenaud MHGOpMauu
yepe3 mnocnenoBarenbHbii UART  moprt.
Perucrtpsl yIpaBlieHus/cTaTyca
npuemMoIiepeaTymKa.
Cucrema npepblBaHHsI MUKPOKOHTpOJIEpa
ADuC812 (cxema mpepblBaHus, TabIUIA
BEKTOPOB  TIPEPHIBAaHUNA,  IPUOPUTETHI
MpepbIBaHU).
BoruncnuTh Bpems 3a1€p>KKH B CIIEAYIOIEH
MOJIporpaMMe TPU YacTOTe€ pPe30HATOpa
11,0592 MTI'u:

DELAY:

MOV R7,#200
DLY1: MOV R6,#229
DINZ R6,$

DINZ R7,DLY1




Kon
WHIUKATOP
a

WNHnukaTop 10CTHKEHUS
KOMIIETEHIINHU

OneHouyHble CpeacTBa

217.

28.

29.

30.

31.

32.

33.
34.

35.

36.

RET

Crpyktypa u xapakrepuctuku  ALIIL
Peructpel  ympaBieHus U PETHCTPHI
JTAHHBIX.

3anOMHHUTH BO BHEIIHEH MaMsITH JaHHBIX
COJIEp’)KMMOE  perucrpoB  Oanka 2.
HavalbHbBIN aapec BHemHed mamsatu S000h
Crpyktypa u xapakrepuctuku ALIIL
Bo3moxHoctn  paboTBl ¢ BHEIIHEH
NaMATBIO ITPH IToMoIIH KoHTposuiepa DMA.
[Tepenats comepxumoe Oydepa UART B
namsaTh JIaHHBIX MCIONB3YsSI KOCBEHHYIO
ajipecaruio.

Pexumsl paboThI u pErucTphl
ynpasnenusi/craryca ALIL.

[Tonyunts MaccuB U3 5 OalT mepeqaHHBIX
BHEIIHUM ycTporcTtBoM uepe3 UART nopt
U TOMECTHTh JTOT MAacCUB B THaMsiTh
JAHHBIX UCIIONB3YS KOCBEHHYIO
aapecanuio. (ckopoctb pabotrel UART
MIPOU3BOJIbHAS)

Bunb! anpecanuu U KOMaH/Ibl BETBICHUS.
Hanumure nporpammy OXKHJIaHHS
3aMbIKaHUS KOHTAaKTa JaT4YMKa C BbLIaueit
noruyeckoi 1 Ha BeIBOJ 1 mopTa 3.

Buner ampecanuu v KOMaHAbl OHTOBOTO
rpoleccopa 1 JIOTHYeCKUe KOMaH Ibl.
Hanummre porpaMmy OKUJaHUS
pa3MbIKaHUsI KOHTaKTa JaTYUKa C BbIIAYCH
norunyeckoi 0 Ha BeIBOJ 3 mopTa 1.




Kon

HHIMKATOP | Py npkaTop mocTuKeHHs
a OneHouyHble CpeacTBa
KOMIICTCHIINH
I1K-1.2: [lponsBoaut  TexHuko- | IloaroToBneHHble U OQOPMIIEHHBIE TaOOPATOPHBIE
HKOHOMUYECKOE paboTBhL.

000CHOBaHHE NIPUHATOTO

3ammuTa 1a00paTOPHBIX padoT.
pelieHuss ¢ pacderaMu

cebecTonMOCTH Tembl 1a60paTOPHBLIX PadoT:
YCTpOUCTBa 1 CTOMMOCTH 1. 3HakoMCTBO C  HMHTEIPUPOBAHHOMN
€ero AKCIUTyaTaluy; | oTiaagouHo cpegoir ADsim812. IlpaBuna 3amucu

CpaBHUBAET C aHAJIOraMu nporpamMm Ha A3BIKC ACCGM6Hep. HpaBI’UIa 3aIlIuCcu
KOMaHI. HpaBI/IHa 3aIIMCH JAPECKTUB. 2.

o TEXHHUKO- o b
raHu3alysl BpEMEHHOMN 3a/Iep>KKH IPOrPaMMHBIM
HKOHOMUYECKUM p 1A Bp A1ep porp
croco6oM B Mukpokontposuiepe ADuC812.
XapaKTCpHCTHKaM 3 Bemonnenne — apudmMetruueckux  H

JIOTUYECKHUX ornepauuii c JBOMYHBIMU
MHOT00aWTHBIMH YUCJIAMHU.

4. ®opMUPOBaHHE BPEMEHHOW 3aJEPKKHU C
HCIIOJIb30BAaHUEM TaiMEPOB.

5. HccnenoBanue  peXMMOB  PabOTHI
yHuBepcaipHoro npuemonepenaranka (UART).

6. HccnenoBanue pexuMoB pabOThl aHAJIOTO-
u(ppoBoro nmpeodpazoBares.

7. HccnepoBaHue CHUCTEMBI IIPEPBIBAHUN
MHUKPOKOHTpPOJLIEpA.

0) [Topsinok npoBeeHusi NPOMEKYTOUHOM aTTeCTALMH, IOKA3ATEJM U KPUTEPUH
OLICHUBAHMSA:

IIpomexyTouHast arrecTanus N0 JUCUUILIMHE BKIFOYAET TEOPETUYECKUE BOIIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00yUarOIIMMUCS 3HAHUH, U IPAaKTUYECKUE 3aaHus,
BBISBJISIFOIIME CTENIEHb CPOPMUPOBAHHOCTH YMEHUN U BJa/IeHUH, IPOBOIUTCS B JOpME 3aUeTa B
KOHIIE Ka)KJI0r0 CeMeCTpa.

Meroanueckue yka3aHus JJIs MOATOTOBKH K 3a4€Ty: JUI OATOTOBKH K 3a4€Ty CTYJICHT

JOJIKEH OCBOUTH BCE U3YyYAaCMBbIC TEMBI, B TOM YHCJIC 1 OTBEACHHBIC IJIsI CAMOCTOATCIIBHOT'O
HN3YYCHUS, BBIIIOJHUTD U CAATH BCC rpaq)nquKHe JIMCTBI U BBITTIOJHUTH BCC KOHTPOJIBHBIC
paboTHI.

Iloka3aTesin U KpUTEPUH OLICHUBAHUA 3a4eTA:

— «3a4YTeH0» — OOYYaroIIUICsA JIEMOHCTPUPYET BBICOKHM YPOBEHB CHOPMHPOBAHHOCTH
KOMIIETCHIIN, BCECTOPOHHEE, CHCTEMaTH4eCKoe M TIyOOKoe 3HaHuEe y4eOHOTro Marepuana,
CBOOOJIHO BBITIOTHSET TMPAKTUYECKHE 3a/IaHusl, CBOOOIHO OMEpUPYET 3HAHUSIMHU, YMEHUSMH,
MPUMEHSET UX B CUTYAILMSIX MMOBBIIIEHHOW CIIOKHOCTH.

— «He 32aYTeHO0» — 00YJaIOIHIACs TeMOHCTPUPYET 3HaHUS He 6osee 20% TeopeTuuecKoro
MaTepuaa, JOMyCKaeT CYIIECTBEHHbBIE OITMOKH, He MOXKET MOKa3aTh MHTEIIEKTYaIbHbBIE
HAaBBIKH PEIICHUS MTPOCTHIX 3a/1a4.



