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ABSTRACT

Bachelor’s/Specialist’s/Master’s degree in direction 15.03.04 Automation
of technological processes and productions.

Study profile/ Specialization/ Master’s Program “Title” “Automation of
technological processes and production ( in mechanical engineering )”.

Course title: “Introduction to microprocessors”

Basic (variable) part of Block 1, 4 credits

Instructor: Pavel Anatolyevich Diachenko

At the beginning of the course a student should be able to:
e ability to solve standard tasks of professional activity on the basis

of information and bibliographic culture with the use of information and
communication technologies and taking into account the basic requirements
of information security (UPC-2);

e ability to use modern information technologies, software tools in
solving tasks of professional activity (UPC-3);

e ability to perform works on automation of technological processes
and production, provision of means of automation and control, the
willingness to use modern methods and means of automation, control,
diagnostics, testing and management processes, product lifecycle and its
quality (PC - 8);

e ability to determine the range of product parameters and
technological processes of its manufacture to be monitored and measured to
set the optimum standards of accuracy of products, dimensions, and
reliability of monitoring, develop local verification schemes and to perform
verification and debugging of systems and means of automation of
technological processes, control, diagnostics, testing, control of processes,
product lifecycle and its quality, and their repair; to develop means of
automation and control (PC-9).

Learning outcomes:
e ability to use modern information technologies, software tools in

solving tasks of professional activity (UPC-3);



e ability to participate in the modeling work, products, technological
processes, productions, means and systems of automation, control,
diagnostics, testing and management processes, product lifecycle and its
quality using modern computer-aided design to develop algorithmic and
software means and systems of automation and control processes (PC - 19).

e ability to conduct experiments according to set techniques with
processing and analysis of their results, to be descriptions of the research and
to prepare data for the formulation of scientific reviews and publications (PC
-20).

e ability to participate in the work on practical technical equipment
of workplaces, location of main and auxiliary equipment, automation,
control, control, diagnostics and testing, as well as their implementation into
production (PC - 30).

Course description: The purpose of teaching of discipline consists in
formation at students knowledge about the structure, functionality, logic and
microprocessor principles of microprocessor systems, architecture of modern
microcontrollers, programming concepts of microcontrollers and microprocessor
systems. A study of the basic elements of logic circuits that form the basis of
digital systems, circuit implementation, types and characteristics of digital signals.
Study of the components and principles of digital systems, microprocessors,
communication interfaces with peripheral devices, methods of transformation and
interpretation of digital data. Familiarization with approaches to the programming
of microprocessors, study of languages low-level programming, systems
commands, microarchitecture. Develop the ability to navigate the elemental
composition of digital systems and their characteristics, make the selection based
on specified parameters. Basic skills of programming of microcontrollers,
peripherals, settings of the communication interfaces.

Main course literature:

1. Smirnov, Yu. a. fundamentals of microelectronics and
microprocessor technology. [Electronic resource] / Yu. a. Smirnov, S. V.
Sokolov, E. V. Titov. — Electron. Dan. — SPb. : DOE, 2013. — 496 p. —
Mode of access: http://e.lanbook.com/book/12948

2. Microprocessor systems [Electronic resource] : textbook for
universities/ E. K. Alexandrov, R. I. Grushvitsky, M. S. Kupriyanov, O. E.
Martynov, D. I. Panfilov, T. V., Memisevic, Y. S. Tatarinov, E. P.



Ugryumov, I. I. Shagurin; Under the General editorship of D. V. Puzankova.
- SPb. ; Polytechnic, 2012. -
http://www.studentlibrary.ru/book/ISBN5732505164.html

3. Microprocessors and their application in control systems
[Electronic resource] : study guide / B. M. Novozhilov. - M. :
|ZDATEL'stvo MGTU im. N. E. Bauman, 2014. -
http://www.studentlibrary.ru/book/ISBN9785703840504.html

4. Sharapov, A. V. fundamentals of microprocessor technology.
[Electronic resource] — Electron. Dan. — M. : TUSUR, 2008. — 240 p. —
Mode of access: http://e.lanbook.com/book/5448

5. Evstigneev, A. N. Fundamentals of digital electronics: a Method.
guidelines for independent study discipline "Electrical engineering and basic
electronics” for students of all specialties. [Electronic resource] / A. N.
Evstigneev, T. G. Kuzmina, A. V. Novotelnova. — Electron. Dan. — SPb. :
NRU ITMO, 1991. — 42 p. — Mode of access:
http://e.lanbook.com/book/43748

6. Rastorguev, A. N. Fundamentals of digital electronics: a textbook
for students of UGS 080000, 140000, 150000, 190000, 200000, 220000,
230000, 240000, 250000, 280000. [Electronic resource] — Electron. Dan.
— SPb. : Spbgltu, 2013. — 52 p. — Mode of access:
http://e.lanbook.com/book/45326

7. Burkov, A. T. electronics and Converter equipment. VVolume 1:
Electronics. [Electronic resource] — Electron. Dan. — M. : UMTS ZHDT,
2015. — 480 p. — Mode of access: http://e.lanbook.com/book/79994 the
Title. screen.

8. Peripherals: interfaces, circuitry, programming [Electronic
resource] / V. Avdeev, A. - M. : DMK Press, 2009. -
http://www.studentlibrary.ru/book/ISBN9785940745051.html

9. LabVIEW: workshop on electronics and microprocessor technology
[Electronic resource] : textbook for universities / Batovrin V. K., Bessonov
A. S, Moshkin V. V. - M. : DMK Press, 2005 -
http://www.studentlibrary.ru/book/ISBN5940742041.html

10. Tutorial on microprocessor technology [Electronic resource] /
A.V. Belov. - 2nd ed, Rev. and extra - SPb. : Science and technology, 2007.
- http://www.studentlibrary.ru/book/ISBN9785943871900.html

11. Baker, B. What you need to know about the digital engineer
analogue electronics. [Electronic resource] — Electron. Dan. — M. :
Dodeka-XXI, 2010. — 360 p. — Mode of access:
http://e.lanbook.com/book/40976



12. Avdeev, V. A. Peripheral devices: interfaces, circuitry,
programming. [Electronic resource] — Electron. Dan. — M. : DMK Press,
2009. — 848 p. — Mode of access: http://e.lanbook.com/book/1087

13. Laboratory courses electronics, electronics and microprocessor
technology. Part 1 [Electronic resource] : Proc. manual / D. V. Butenko, S.
V. Belyakov, R. sh., Zagidullin, B. L. Sozinov, A. S. Chernikov, G. S.
Cherkasova; ed. by R. S. Zagidullina. - M. : IZDATEL'stvo MGTU im. N.
E. Baumana, 2011. - http://www.studentlibrary.ru/book/bauman_0445.htmi
Form of final knowledge control: Exam



AHHOTAIUA

HucuunnnuHa «OCHOBBI MHUKPOIPOILIECCOPHOM TEXHUKH» BXOAUT B OJIOK
«/lucuunmuHel  HaTpaBJICHUS» Y4eOHOTO IIlaHAa MOATOTOBKUA CTYICHTOB IIO
HampaieHuto 220700.62 - «ABromaTu3amus TEXHOJOTUYECKUX TMPOIECCOB U
NpOU3BOJACTBY. B  cooTBeTcTBMM C y4eOHBIM IUIaHOM Kypc «OCHOBBI
MUKPOIIPOIIECCOPHON TEXHUKIN» TPETOAACTCS B 6-OM CeMecTpe.

Wznoxkenne Kypca Oasmpyercs Ha 3HAHHSIX, MOJTYYCHHBIX MPH W3YYCHHUH
TUCIUTUINH:  (u3uka, MaTeMaThKa, DJIEKTPOTEXHHWKA, JJICKTPOHHKA U
MPOMBITIUICHHAS] ~ DJIEKTPOHWKA, (U3UYECKHE OCHOBBI  MHKPODJICKTPOHHKH,
NEKTPUUECKUE MAIUHBI, TEXHOJIOTHUH TMOJYNPOBOJHUKOBBIX MPUOOPOB U
WHTETPATTLHBIX CXEM.

Heab mpenosaBanusi TUCIUILIAHBI COCTOUT B (DOPMUPOBAHUU Y CTYJIEHTOB
3HAHUM O CTPYKType, (YHKIMOHAIBHOM Ha3HAYCHUH, JIOTUKE pPabOThI
MHUKPOIIPOIIECCOPOB W TPUHIIUIIOB TOCTPOCHUS MHKPOIPOIIECCOPHBIX CHCTEM,
apXUTEKType COBPEMEHHBIX MUKPOKOHTPOJUIEPOB, MPUHITUIIAX
MIPOTPAMMHUPOBAHKS MUKPOKOHTPOJIEPOB M MUKPOIIPOIIECCOPHBIX CHCTEM.

3axayu:

e UM3yueHue 0a30BBIX PJIEMEHTOB JOTHYECKUX CXEM, COCTABISIONIUX OCHOBY
IU(POBBIX CHCTEM, UX CXEMHBIX peau3allid, BUIOB U XapaKTEPUCTUK ITUPPOBBIX
CUTHAJIOB.

e HccrmenoBanme KOMIIOHEHTOB W TPHUHIIAIIOB TOCTPOCHUS ITU(POBBIX
CUCTEM, MHUKPOMNPOLECCOPOB, HUHTEpP(HENHcOB CBsI3U ¢  nepudepuiiHbIMU
YCTPONCTBAMH, CIIOCOO0B MTpeoOpa30BaHUs U UHTEPIPETAINH [U(PPOBHIX TaHHBIX.

e O3HakOMJICHHE C TOJXOJaMH IPOTPAMMHUPOBAHUS MHUKPOIPOIIECCOPOB,
U3YYCHUE S3BIKOB HU3KOYPOBHEBOTO TPOTPAMMHPOBAHHUSA, CHCTEM KOMaH]I,
MUKPOAPXUTEKTYP.

e BripaboTka yMEHUS OPUEHTHUPOBATHCS B SJIEMEHTHOM COCTaBe ITU(MPOBBIX

CHUCTCM M UX XAPAKTCPUCTUKAX, ITPOU3BOANTDH HOI[60p I10 3aJaHHBIM IMapaMCTpaM.



o Ilomyuenne 0a30BbIX HAaBBIKOB MPOrPAMMHUPOBAHUS MUKPOKOHTPOJIEPOB,
MOJIKJIFOUEHUS epu(EepUHBIX YCTPONCTB, HACTPOUKH UHTEP(EHCOB CBA3H.

Jns ycnemrHoro u3y4yeHus JUCHUIUIMHBL «OCHOBBI MUKPOIPOIIECCOPHOM
TEXHUKW» Yy OOYYalomuXxcsi JODKHBI OBITh C(HOPMUPOBAHBI  CICAYIOIINE
npeaBapUTENbHBIE:

e OIIK-2 cnoco6HOCTh pemiaTh CTaHAAPTHBIE 3ajadyd MPOQPEeCcCHOHAIBHON
NESITEIBHOCTH Ha OCHOBe WHGOPMAlMOHHOW u  Oubinorpaduyeckoit
KyIbTypbl ~C  TIpPHUMEHEHHEM  HMH()OPMAIMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTMM M C YYE€TOM OCHOBHBIX TpeOoBaHUM HHPOPMALIMOHHON
0e30macHOCTH

e OIIK-3 cnocoGHOCTh HCIMOIB30BaTh COBPEMEHHbIE WH(MOPMAIIMOHHbBIE
TEXHOJIOTMH, TEXHUKY, MPUKIIAJAHbIE IPOTPaMMHbBIE CPEJCTBA MPU PEUICHUU
3a/1a4 MpoeCCUOHAIBHOU JIeITEIbHOCTH

e [IK-8 cnocoOHOCT  BBINOJHATH  pabOThl O  ABTOMATU3ALUU
TEXHOJIOTMUECKUX MPOLECCOB U MPOU3BOJICTB, UX OOECIECUECHUIO CPEACTBAMU
aBTOMATH3allMA U YIPABIEHUS, TOTOBHOCTHIO HCIIOJIb30BAaTh COBPEMEHHBIC
METO/Ibl U CPEJICTBAa ABTOMATHU3AIIH, KOHTPOJISI, TUAarHOCTUKHU, UCTIBITAHUH U
yIpaBJIeHUS MPOLECCAMHU, KU3HEHHBIM LIUKIIOM MPOIYKIIMHN U €€ KaYeCTBOM

e [IK-9 cnocobGHOCTh ompenensiTh HOMEHKIATypy MapaMeTpoB MPOIYKUHUHU U
TEXHOJOTMUECKHUX MPOLECCOB €€ M3rOTOBJICHUS, MOUIEKAIINX KOHTPOIIIO U
U3MEPEHHIO, YCTaHABIMBATh ONTHUMAJIbHBIE HOPMBI TOYHOCTH MPOIYKIIMH,
U3MEPEHU ¥ JOCTOBEPHOCTH KOHTPOJIA, pa3pabaTbiBaTh JOKAJIbHBIC
MOBEPOYHbIE CXEMbI U BBIMOJIHATH MPOBEPKY M OTJIAAKY CHCTEM U CPE/ICTB
aBTOMATH3AIMA TEXHOJOTHMUECKUX TPOIECCOB, KOHTPOJISA, JUArHOCTUKH,
UCTIBITAHUH, yIPaBICHUS MPOLECCAMU, KU3HEHHBIM IUKJIOM MPOIYKIIUU U
ee KauecTBOM, a TaKKe HUX PEMOHT M BbIOOp; OCBamMBaTh CpEACTBA

oOecreyeHus: aBTOMAaTU3AIMHU U YIIPaBICHUS



B  pesynbrare

V3y4ECHUS

JTAHHOU

TUCIUIIMHBL Y OOyYaroIIuXxcs

dbopmupyroTcs  crenayromnme obmenpodeccuonanbHble M MPOo(ecCHOHaNbHBIC

KOMIIETEHIIUU (3JIEMEHTHI KOMIIETEHITHH).

Koa u ¢popmysiupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIeTeHIHH
OCHOBBI ~ TIOCTPOCHHSI W MOJCITHPOBAHHUS

MHUKPOTIPOIIECCOPHBIX CHUCTEM; SI3BIKU, TIPUHIIUTIBI

3HaeT u KOHIICTIITUH IPOTPaMMHUPOBaHUS

OIIK-3 CriocobuocTh MHKPOKOHTPOJIJICPOB; OCHOBHBIC KOMITOHCHTBI U
UCIIOJIb30BaTh  COBPEMCHHBIE CTPYKTYPY LU(pPOBBIX CHCTEM.

UH(POPMAIIMOHHBIC

(opwmar PaGorath co  cpegamum  pa3paboTkum WU

TEXHOJIOTHH, TEXHUKY,
MIPOrPaMMHUPOBAHHUS MHUKPOIIPOIIECCOPHBIX
NPUKIAJHbIE  TPOTrpaMMHBIC | YMeeT )
CPOIICTRA TIDH DOIICHHH 3a/1a4 cucreM; [Ipou3BOAMTH  OTIAAKY MPOrPaMM,
P PH petl BBISIBJICHHE U UCTIPABIICHUE OIITHOOK.
npoeCCUuOHATBHON
NeSTeIbHOCTH CoOBpEeMEHHBIM TPOIPAMMHBIM H TEXHUYCCKHM
Braneer | PHCTPYMEHTApHEM NPOSKTHDOBAHHS, HACTPOHKY
U TPOrpaMMHUPOBAHMSI MHUKPOKOHTPOJUIEPOB U
MHUKPOIIPOIIECCOPHBIX CUCTEM.

IK-19 Cnoco6HOCTD OCHOBBI TIPOCKTHPOBAHHS IH(PPOBBIX CHUCTEM,
y4acTBOBaTh B paboTax 1o 3naer CXEMHBIX peajM3alliy, IPUHITUIIOB IIOCTPOCHUS U
MOJICTTUPOBAHUIO TTPOJTYKITUH, IOJTXOJTBI K MOJICTTUPOBAHUIO "
TEXHOJIOTHYECKHUX TMPOIIECCOB, MPOrPaMMHUPOBAHUIO.

IPOU3BOACTB,  CPEACTB 1 OGocHOBaTh  BBIOOp  TOrO  THJIK  HHOIO

CucTeM aBTOMaTu3alnu, Vaeep | POTPAMMHOTO  CPEACTBA  JUISL  IPOBE/ICHHS

KOHTPOJIA, AMArHOCTHKH, IPOEKTHPOBAHUS u MOJIETUPOBAHHUS

UCHbITAaHHM W yHPaBJICHHA MHKPOIPOIIECCOPHBIX CHCTEM.

nporeccamu, KU3HEHHBIM

HUKIOM TIPOAYKIIMU U €€

KaueCTBOM C HCIIOJIh30BAaHUEM

COBpPEMEHHBIX CpEeICTB

aBTOMAaTHU3MPOBAaHHOTO VHCTpyMEHTaMH  MOJICJIMPOBAHUS W aHAIM3a

HPOCKTUPOBAHUA, 1o MPOBBIX  CXEM;  METOJaMH  COMPSKCHUS

pa3paboTke Braneer o
MUKPOKOHTPOJLIEPOB c nepudepuiHbIMUA

AITOPUTMUYECKOTO u YCTPOHCTBAMH.

MpOrpaMMHOTO  OoOecTieueHus

CpeZCTB u CUCTEM

ABTOMATH3AIMH U YIIPABICHUS

nporeccaMmu

K-20 Croco6HOCTh OcHOBHBIE COBPEMEHHBIE TEXHUYECKHE CPEICTBA
IIPOBOJAUTL DKCHEPUMEHTEI IO IJI1 TIPOBEACHHA OSKCIICPUMCHTOB, IIpaBUJIa HX
3alaHHBIM METOJIUKAM C 3Haer HUCIIOJIBb30BaHUA U HaCTPOﬁKH.
06pa6OTKOﬁ U aHalIu3oM HuX Metonpl  CHATHUS XapakTEPUCTUK, H3MECPCHUS
pe3yIbTaTOB, COCTAaBJISATH napaMeTpoOB IJICKTPUUCCKUX HpI/I60pOB, c60pa u
OIIMCAaHUA BBIIIOJTHEHHBIX XpaHCHUS JaHHBIX.

MCCIIC/IOBaHUI a [InanupoBath JKCIEPUMEHT, IPOBOJAUTH
NOATrOTaBIMBATh MAaHHBIC I | VmeeT | u3MepeHHs, 0OpabaThiBaTh pe3yjibTaT COTJIACHO

pa3pabOTKH HAYYHBIX 0030pOB

3aJaHHBIX METOHUK.




U MyOJIMKaui [IpuMeHsTh TEXHUYECKHE CPEICTBA, B TOM YHUCIIE

peannzoBanHble Ha [IOBM nans npoBeaeHus
HKCIEPUMEHTA.

MCTOHHKOﬁ IJIAaHUPOBAHUA n IIPOBCACHUA
9KCIICPUMCHTA.

Bmaneer
OCHOBHBIMH METOJIaMH COOpa M aHaJiM3a JTaHHBIX
AIIEKTPOHHBIX MTPHOOPOB.

IK-30 CrocoOHOCTH Hasnauenne u cOCTaB TEXHUYECKUUA CPEACTB
y4acTBOBaTh B paborax Io uaet HACTPONKH 51 IKCILTyaTaIuu
MIPaKTUYECKOMY MHUKPOIIPOIIECCOPHBIX  Y3JI0OB M KOMIIOHCHTOB
TEXHHYECKOMY  OCHAIICHHIO IU(POBBIX CUCTEM.
pabovKMX MeCT, pazMENICHHIO OcCyIecTBIsATh no00p HEOOXOMMOT0
OCHOBHOT'O u | Ymeer

o0opymoBaHus AJis MPOBEACHUS padoT.
BCIIOMOTaTeIbLHOIO
000opyI0BaHU, CpEICTB
ABTOMATH3ALMH, YIIPABICHNUS, VYMmenuem OLIEHUBATH 1EJI€CO00Pa3HOCTh
KOHTPOJIS,  JMATHOCTHKA  H Brageer | mpuMeHEeHHsIT TOTO WJIM HWHOTO TEXHHYECKOTO
MCTIBITAHM, a TaKKe MO0 X CPEJICTBA JIJIS 33 JaHHBIX KOHKPETHBIX YCIIOBHMA.

BHCOPCHHUIO HA ITPOU3BOACTBC

I[J'ISI (bOpMI/IpOBaHI/IH BbBINICYKA3aHHBIX KOMHCTGHHI/Iﬁ B paMKaXxX IUCHUILIMHBI

«OcHOBBI MHKpOHpOHGCCOpHOﬁ TCXHUKW» IIPUMCHAIOTCA CICAYIOINUC MCTOIbI

aKTUBHOT'O/ HHTEPAKTUBHOTO OOYUYEHUS:

st hbopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMN B paMKax TUCIUTIIMHBI

«OCHOBBI MHKPOIPOIECCOPHOM TEXHUKW» MPUMEHSIOTCA CIEAYIOIMINE METOMIbI

aKTUBHOT'O/MHTEPAKTUBHOTO O0YUYEHUS:

«JIekuus-Bu3yann3amus,. [IpesenTanus c HCTI0JIb30BAHUEM
pPa3NMYHBIX  BCIIOMOTAaTENbHBIX  CPEACTB: NOCKH,  CIAuJoB,
BUJICOPOJIMKOB,  pabouyero  cTojla  KOMIbBIOTEpa,  PA3IUYHBIX
JEMOHCTPALIMOHHBIX MAaTepUajoB (MHUKPOCXEM, MHUKPOKOHTPOJUIEPOB,
JIBUTATEJIeH, CErMEHTHBIX MHAUKAaTOpoB, KK-aucmiees).
«MuHU-1EeKIMM»  WIA  «IEKOUA-IUAIor»,  3aKIIYarolluecs B
OOCYXXJIEeHUM H3y4yaeMOM TEeMbl WJIM BOMNpOcCa C ayauTopuerl Ha
JOCTYITHOM si3bIKe. [IpUHIUIT U3TT0KEHHS «OT OOIIET0 K YaCTHOMY.
[Tpunuun oO6paTHOM CBA3M B BUAE MPEIJIOKEHUS CTyIEHTaM
CaMOCTOSITEJILHO BBICKA3aThCs N0 NTOBOAY PACCMATPUBAEMON TEMBI WU

BOTIPOCY.



|. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOM YACTH KYPCA
Pa3znean |. BBeieHne B MUKPONPOLIECCOPHYIO TEXHUKY (5 yac.)

Tema 1.1 Ilpeamer u 3agaum kypca (1 yac.)

Mecto u posb gucuUIUIUHBL «OCHOBBI MHKPOIPOLIECCOPHOW TEXHUKH» B
o0nacTd aBTOMAaTH3allMM TEXHUYECKHX IMpoueccoB M cucreM. Cneunduka
u3ydaembplx  3agady. Mepapxus u  ypoBHM  aOCTpakuuu  HU3y4YEHUs
MHUKPOIPOLIECCOPHBIX cucTeM. CTaHIapTHass TEPMUHOJIOTHSI, OCHOBHBIE TTOHATHS U
ONPEICIICHHUS.

Tema 1.2 OcHoBbl HHPpPOBBIX cucteM (1 1ac.)

XapakTepUCTUKU U OCOOEHHOCTH LM(POBOrO CHUrHANIa, MPEUMYIIECTBA U
HEJOCTAaTKU B CPAaBHEHHHM C AaHAJIOTOBbIM CUTHaJIOM. OOO3HAauyeHHs, BHUJIIBI U
CHOCOObI  MOAKIIOUEHUS IUPPOBBIX yCTpoMCTB. [lO3UMLIMOHHBIE CHCTEMBI
cuucinenus. [lepeBon 4dncen U3 OAHOM CUCTEMBI CUMCICHHS B JIpYyryr0. OCHOBBI
TEOPUH NEPEKITIOYATENbHBIX (PYHKIUHA. AKCHOMBI, OCHOBHBIE 3aKOHBI aiareOpbl
agoruku. Kaprter Kapno. TaOmumbsl uctuHHOCTH. IlpHHUMIBI MHMHHUMH3ALMU
JIOTUYECKUX QYHKLIUU.

Tema 1.3 bazoBbie 31eMmeHTHI HUPPOBBIX cucteM (1 1ac.)

O0630p 0a30BBIX JIOTUYECKUX DJIEMEHTOB IUMPOBBIX cucTeM (0003HAYEHUS,
Ta0JMIa UCTUHHOCTH, OCOOEHHOCTH paboThl U npuMeHenus ). Inementsl 1, NN,
HE, uckmouaromee MJIN.

Tema 1.4 JiekTpuyeckasi 0CHOBA JIOrHYeCKHUX 3Jj1eMeHTOB (1 yac.)

Hcropust pa3BUTHS KOHCTPYKLHMH JIOTMYECKUX 3JIEMEHTOB OT KOHTaKTHBIX
cxeM no TTJI- m KMOII-noruku. 3nekrpuyeckue cxemsl W, WIJIMA, HE,
IIOCTPOCHHBIE  HAa  JAUOAHO-TPAH3UCTOPHOM M TPAH3UCTOPHOU  JIOTUKE
(XapaKkTEpUCTUKH U YPOBHH CUTHAJIOB, OCHOBHBIE IPEUMYIIIECTBA U HETOCTATKH).

Tema 1.5 XapakTepucTuku JJorudeckux 3jeMeHTos (1 yac.)

DNEeKTPUYECKHUE NapaMeTphbl, BPEMEHHbBIE XapaKTEPUCTUKU M BHUJIbI BBIXOJIOB
JOTHYECKUX MHUKpOcXeM. VIMITynbCHbIE MOMEXU U CIIOCOOBI UX ycTpaHeHUs. THIb
BBIXOJIOB MUKPOCXEM (C OTKPBITHIM M 3aKPBITHIM KOJUIEKTOPOM) U X MPUMEHEHUE.

CoenuHeHus JTOrMYECKUX MUKPOCXEM Pa3IMYHbIX TUIOB, HU(POBLIE Oydephl.



Paspnea Il. YcrpoiicrBa ungposoii daekTponuxku (9 1ac.)
Tema 2.1 KomOuHaniuoHHble ycTpoicTBA (2 4ac.)

OCHOBHBIE ~ BUJBI, o003HauyeHue, CTPYKTypa M OCOOEHHOCTH
KOMOUMHAIMOHHBIX YCTPOMCTB (MYJIBTUILIIEKCOPHI, JIEMYJIbTUILIIEKCOPHI,
mm@patopsl, AemudpaTopsl, KOMIApaTOp PaBEHCTBA W BEIMYUHBI, CyMMAaTOD).
Peanuzanuss KOMOMHAIMOHHBIX YCTPOMCTB Ha 0A30BBIX JIOTUYECKHUX 3JIEMEHTaX U
o0o3HaueHue obnactu mnpuMeHeHus. CTpPyKTypa CIOXKHBIX BbIYMCIUTEIbHBIX
y3710B (apu(PMETHKO-IOTHIECKOE YCTPOHCTBO).

Tema 2.2 I'eHepaTopbl CHTHAJIOB M NPUHIUNBI Moayasnuu (1 yac.)

Bunbl curnanoB u cnoco0bl X GOpMUPOBAHUS C IPUMEHEHUEM JIOTHYECKUX
KOMITOHEHTOB. PaccMOTpeHne OCHOBHBIX I'€HEpaTOPOB CUTHAJIOB (OJHOBHOpATOp,
MYJIBTUBUOPATOP, OJIOKHHT-TeHEepaTop). PasHOBUAHOCTH MOAYJISIMK CUTHAJIOB.
VYerpoiicTBa M CXE€Mbl  HMMITYJIBCHBIX  MOAYJSTOPOB  (IIMPOTHO-UMITYJIbCHAS
MOTYJISALIMS ).

Tema 2.3 InppoBbie aBTOMATHI (2 Yac.)

Teopuss u mnpuHIUN padoThl HUGPPOBBIX aBTOMAaTOB. BuIbl, CcXeMbl,
YCTPOMCTBO, peanu3alus Ha JIOTUYECKHX JJIEMEHTaX, O00O3HaueHWE TPUITEPOB
(ImwutTa, RS, JK, D, T, cHHXpOHHBIE, aCHHXPOHHBIE).

Tema 2.4 IlocsienoBaTeIbHOCTHBIE YyCTPOcTBA (2 yac.)

CxeMbl U TIpUMEpBI MPOECKTUPOBAHUSA IMOCIEAO0BATEILHOCTHBIX cXeM. Bumpl,
0003HaUeHUsT W MPUHUUIBI pabOTHl PETrUCTPOB (MapajijieNbHbIC, CIABUTOBBIE).
Bunpl, 0003HaueHUsT U MPUHIUIIBI pabOThl CUETIYMKOB (IBOMYHBIC, NECATUYHBIE,
JCITATEIHN ).

Tema 2.5 Ananoro-undposbie 1 HUPPO-aHAIOrOBbIE NMPeOdPA30OBATEH
(2 gac.)

[IpyHUMOBI  AUCKpETHU3AllMM W  KBAHTOBaHUS aHAJIOTOBOIO  CHUTHAaJjA.
VYerpoiicTBa npeoOpa3oBaHUsl CUTHAJIOB B AUCKPETHYIO (popMy. Buabl U npuHLum
paboThl 1M(ppo-aHAIOTOBBIX TTpeoOpa3zoBarTeseii (mapayyieIbHbINA, B3BEIIMBAIONIETO
tuna). CxemMbl M THUIBI  aHAJNOTOBO-IM(POBBIX  MpeoOpazoBatesiet

(moclie10BaTeNIbHOCTHBIE, MAPAIIIETIBHBIE).



Paznea I11. Muxkponpoueccop (4 uac.)
Tema 3.1 Ilamarsb (2 yac.)

CTpykTypa 3JIEMEHTApHOTO 3allOMHUHAIONIETO AJIEMEHTa, MaTPULbl MaMSITH,
OpraHu3alys W MPUHIMIBI YTCHUS W 3alUCH NaMITH. TUIbl MamsATd MO BHUIY
UCIIOJB30BaHus  (ONepaTUBHAs, IMIOCTOSIHHAS). OJEKTPUUECKHE CXEMbl U
0COOEHHOCTH OCHOBHBIX BHJIOB OIEPATUBHOMN MaMsITH (PErHUCTpOBas, CTaTHYECKasl,
nuHamuyeckas). [ToctostHuas namsts: ot [I3Y 1o nmporpaMMupyeMbIX JTOTHYECKUX
MaTpHuil.

Tema 3.2 [lenTpasibHOE MPOLIECCOPHOE YCTPOMCTBO (2 4ac.)

PaccMoTpeHre TOHSATHSL MPOIECCOPHBIX APXUTEKTYp M 0030p BHJIOB.
BBenenue B s3Ik acceMOniepa (BUI W CTPYKTypa KOMaH/A, pa3MeElIeHue
nporpaMmbel B TaMATH). Pa300p TMOHSATHUS MUKPOAPXUTEKTYPhl, OTIUYHE OT
apxuTeKkTypbl. 3yueHnne ymnpomeHHon cTtpykrypsl LITY, Bkirouarome cBA3U U

OCHOBHBIC Y3JIbl, U BXOJIAIINUEC 3JICMCHTHI. HpI/IMepBI OTAaIIOB BBIIIOJIHCHHSI KOMAaH/I.

Paznen IV. MukpoapxutekTypa MUKPOKOHTPOJJIEPAa U MHTETPUPOBAHHBIX B
Hero ycrpoiicts (10 gac.)

Tema 4.1 CTtpykTypa COBpeMEHHOI0 MUKPOKOHTpOoJLIepa (1 yac.)

O030p OCHOBHBIX CEMEMCTB COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB Pa3IMUHbIX
npousBoauTenieid. PaccmorpeHune oOHIMX CTPYKTYp, OCOOEHHOCTEH, OCHOBHBIX
[apaMeTPOB YHUBEPCAIBHBIX MUKPOKOHTPOJIEPOB.

Tema 4.2 OnepatuBHasi MaMsiThb U PerucTpbl MUKPOKOHTpPoJuiepa (1
qac.)

Ooee pacnpeneneHue IIPOCTPAHCTBA ONepaTUBHOU namMsITH
MUKpPOKOHTpoOJUlepa. Buiabl M Ha3Hauye€HUE OCHOBHBIX M CHEIHMAIU3UPOBAHHBIX
perucTpoB (001Iero Ha3HaueHUs, BBO/1a-BbIBO/A, CTATyCca, YKa3aTelsl CTeKa).

Tema 4.3 IlopTbl BBOAA-BbIBO/Ia U NPEPbIBAHUA MUKPOKOHTpPOJLIEpa (2
qac.)

N3ydyenne paboTbl ¢ TOpTaMH BBOJA-BhIBOJA (HA3HAYCHHE, CBS3aHHBIC

perucTpol,  crnocoObl  HacTpoilku).  OO30p  OCHOBHBIX  IpepbIBaHUMI



MUKpOKOHTpoyiepa: mo BHemHeMmy coObiTuio (INTX, INT, PCINTXX), mo
MEPEINOTHEHUIO cueTunKa, no okoHuanuto 3anucu B OCIIII3Y, no oxkoHuaHuio
npuemMa JaHHbIX.

Tema 4.4 CyeT4ynKH MUKPOKOHTPOJLJIepa (2 Jac.)

W3yyeHue BHUIIOB, OCHOBHBIX XapaKTEPUCTUK M (YHKIHOHATHHOM CXEMBbI
CUETUMKOB/TalilMEpPOB B COCTaBE MHUKPOKOHTposuiepa. Perucrtpel HacTpoukw,
pexUMBbI pabOThl cueTuukoB (0a30BbI, cOpoc mo coBmaaenuto, [IMM, UM c
TOYHOM (hazoii)

Tema 4.5 IlocTosiHHOE 3anIOMUHAIOLIEE YCTPOMCTBO MUKPOKOHTPOJLIEPA
(1 uac.)

Bunpl 1 HazHaueHWE MOCTOSHHOIO 3allOMHHAIOLIETO YCTPOMCTBA B COCTAaBE
MUKpPOKOHTpoJuiepa. M3ydeHuwe cmocoOOB 3amMcH, HACTPOMKH PETHCTPOB,
IIPUMEPOB UCIIOIb30BaHMUS.

Tema 4.6 AHasI0roBbI€ MOPTHI MUKPOKOHTPOJLIepa 1 vac.)

Ha3naueHne aHanoroBbIX BBIBOJIOB MHKPOKOHTPOJUIEPA. Y CTPOMCTBO,
XapaKTEepPUCTUKHU, (PYHKIIMOHAIbHAS CXeMa, pPEeXKUMbl pPabOTBI U HACTpOIKa
PErHCTPOB aHAJIOTOBOTO KOMIIApaTopa v aHaJIOrOBO-1U(POBOro Npeodpa3oBaTes.

Tema 4.7 IIpoToko0JibI 00MEHA TaHHBIX MUKPOKOHTPOJLIEpa (2 4ac.)

O030p BUIOB MPOTOKOJIOB MOCIIEAOBATEILHOIO MPUEMa U MEpPeIay JAaHHbIX

MUKpPOKOHTpoJuiepa. CrnocoObl HACTPOWMKH, PEXKHUMBI pabOTbl M TapameTpbl

npotokosioB UART, SPI, TWI.

Pazgen V. MukpokoHTpoJiiep u nepudepuiinbie ycrpoiictsa (8 uac.)

Tema 5.1 UnTepdeiichl CBSA3M MUKPOKOHTPOJLJIEPOB ¢ nepudepriiHbIMU
ycrpoicrBaMu (2 yac.)

Pazbop momsTuii m ompeneneHuil: mHTEpdeiic, mMpoTokon, dpeim (kaap),
naker, O0ait, okrer. Peanuszanus mpoTOKOJIOB MHUKPOKOHTPOJUIEPA B PA3TUYHBIX
uHTepdeicax (AMEKTpUUECKUE XapaKTepUCTUKU, ocobeHHoCcTH). CriocoObl oOMeHa
JAHHBIX MEXIY HECKOJbKUMHU YCTPOWCTBAMH, pealu3alsl CETH MOCPEICTBOM

OJIHO- U IBYX- U TPEX- MPOBOJHBIX HHTEP(PEIHCOB.



Tema 5.2 VnpapiieHue IMHAMHUYECKOW HHAMKALMEH M KJIABHATYPOM
MOCPeCTBOM MUKPOKOHTpPOJLIepa (2 yac.)

PaccMoTpeHre TNPUHLUIIOB  YIPaBICHUS JIWHAMMYECKOW HWHAMKALMEH.
HccnenoBanre  cXeM  MOAKIIOYEHUS W CHOCOOOB  MPOrpaMMHUPOBAHUS
MUKPOKOHTpOJUIEpAa Il YIpPaBICHUS CEMHCETMEHTHBIM W MaTPUYHBIM

WHUKAaTOPOM, MAaTPUYHON KJIABUATYPOH.

Tema 5.3 YcrpoiicTBa MHAMKALMM HA OCHOBE KUIKHX KPHUCTALIOB (2
yac.)

Bunpl, KOHCTPYKIIMSL W TOpUHOUN  pabOThl W yIpPaBIICHUS
KUJKOKPUCTAUIMYECKUM  JIUCIUIEEM  (CETMEHTHBIM, MaTpU4YHbBIA, IBETHOM,
CHUMBOJIbHBIN).

Tema 5.4 MHcnoab3oBaHue MHKPOKOHTPOJLIEpAa VIS YIPaBJICHUA
3JIEKTPOIIPUBOAOM (2 yac.)

CxemMbl M METOIBI YIPABICHHS DSIIEKTPOJIBUTATEISIMU PA3JIUYHBIX THIIOB
(MOCTOSIHHOTO ~ TOKa, TMEPEMEHHOr0 TOKa, BEHTWIBHOTO, HWHIYKTOPHOTO
(peakTBHOTO), mAroBoro). O030p JAaTYMKOB TIOJIOKEHHUS/Yria W OCOOCHHOCTH
o0paboTku HHGOPMAIIMA MHKPOKOHTpoJIepoM. KcciaenoBanue cxeM CHIIOBBIX
npeodpazoBaresneit (IpaiBepoB) U CIOCOOOB MOJKIIOYEHUS] K MUKPOKOHTPOJUIEPY.
W3yyenue CTPyKTypbl TMO3UIIMOHHOTO  (CJIENAINEro)  DIEKTPONPHUBOJA  C

MUKpPOIPOLIECCOPHBIM YIPABICHUEM.

1. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOM YACTH
KYPCA
JlaGopaTopHbie padoTsl (72 yac.)

JlabopaTtopnass 1. HcciaenoBanue JIOTHYeCKHX 3JJIeMEHTOB Ha 0a3e
mukpocxeMm cepun 40xx (3 gac.).

JlabopaTtopuass 2. MHccienoBanue KOMOMHALMOHHBIX YCTPOWMCTB.
MyJIbTHILIEKCOPBI M 1eMYJIbTHILIEKCOPBI. (3 4ac.).

JlabopaTtopnass 3. MHccienoBanue KOMOMHAUMOHHBIX YCTPOMCTB.
HIudparops! u nemmdparopsl (3 yac.).



Jlaboparopnass 4. MHcciaenopanue KOMOMHAIMOHHBIX YCTPOMCTB.
Komnaparop, cyMmmMaTop, BBIYUTATE/Ib, apH(PMETHKO-T0TrHYeCKOe YCTPOCTBO
(3 uac.).

JlabopaTopnas 5. Uccnenosanue tpurrepos IImurra, RS, JK, D. (3
qyac.).

JlaboparopHnas 6. UcciienoBanue perucrpos. (3 yac.).

JlabopatopHnas 7. UcciienoBanue c4eT4nkoB. (3 1ac.).

Jlabopatopnas 8. OagHokpucTaJbHBII MHKPOKOHTpPOJLIep AVR.
N3yyeHue perucTrpoB o01Iero Ha3HAYEHHs, PErMCTPa CTATYyCa, YCJIOBHBIX M
0e3yCJI0BHBIX nepexoaoB (3 yac.).

JlabopaTtopnass 9. OOHOKpHUCTAJIBHBIA MHKPOKOHTpoJ/uiep AVR.
M3y4eHune perucTpos U NOPTOB BBOAA BbIBOAA (3 yac.).

JladbopaTtopnass 10. OpgHokpucTadbHBIH MHKPOKOHTpOJLIep AVR.
N3yuenne oneparuBHoii mamsatu (SRAM) (3 gac.).

JlabopaTtopnas 11. OpgHokpucTadbHbIH MHKpPOKOHTpOJLIep AVR.
N3yuenne npepuiBanmii (Interrupts) (3 uac.).

JlabopaTtopuass 12. OpgHOKpHCTAIBHBIA MHKPOKOHTpoJLiep AVR.
H3yuyenne cueTunkon/Taiimepos (Counter/Timer) (3 uac.).
JlabopaTtopnass 13. OpgHokpucTANbHBIH MHKPOKOHTpOJLiep AVR.

N3yuenne nocrosinnoii namsitn (EEPROM) (3 gac.).

JlabopaTtopnass 14. OpgHokpucTadbHBIA MHKpPOKOHTpoJLIep AVR.
N3yuyenue ananoroso-unugposoro npeodpaszosaress (ALID) (3 gac.).

JlabopaTtopnass 15. OpgHokpucrajnbHbli MHKpPOKOHTpoOJLiep AVR.
H3yyeHne mocienoBaTeibHOr0 NPOTOKOJa mepexayd aaHHbix USART (3
qyac.).

JlabopaTopuass 16. OgHOKpPHUCTAJIBLHBIA MHMKPOKOHTpPoLiep AVR.
N3y4denue nociaenoBareabHOro nepudepuiinoro nurepgeiica SPI (3 gac.).

JlabopaTtopnass 17. OpgHokpucraabHbli MHKpPOKOHTpoJLiep AVR.
N3yuenue onHonpoBoaHoro unrepgeiica TWI (3 gac.).

JlabopaTtopnass 18. PaGora ¢ mnepudepuiiHbIMH yCTPOHCTBAMHU.
CraTnyeckuii ¥ THHAMHUYECKHH ceMUCEerMEeHTHbIH HHAUKATOP (4 yac.).

JlabopaTtopuas 19 PaGora ¢ mnepudepuilHbIMH yCTPOIiCTBAMMU.
CumBoubHblil ZKK-gucneit u MmaTpuyHas Kiasuarypa (4 gac.).

JlabopaTtopnass 20. PaGora ¢ mnepudepuiiHbIMU YCTPOWiCTBAMHU.
I'papuuecknii ’KK-qucniei m nocrosinnas namsats (EEPROM). (4 uac.).

JlabopaTtopnass 21. PaGora ¢ mnepudepuiiHbIMH YCTPOHCTBAMHU.
YnpasJ/ieHue ABUraresieM nmocTOTHHOro Toka ¢ nomomsio IIMAM. (4 gac.).

JlabopatopHnas 22. Padora ¢ nepudepuiinbiMu yerpoiicrsamu. lllarosbii
ABHUIraTe/Iib U CEpBONPUBOA. (5 yac.).



oOydJaromuxcst IO JUCHUIUIMHE

YYEBHO-METOJJUYECKOE OBECIIEYEHHUE

CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI

V4yeOHO-METOTUUECKOE

obecrieueHue

«OCHOBBI

npenacrasiieHo B [Ipunoxenun 1 u Bkirovaer B ceOs:

CaMOCTOSITCIIbHOM

MUKPOITPOIIECCOPHOM

paboThI

TCXHHUKHN»

IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

Ne Kontponupye Kozst u aTansr hopmupoBanus OLeHOYHbIE CPEICTBA-
o/m MbIE 3JIEMEHTOB KOMIIETEHIIUI HAUMEHOBaHHUE
paszaeinsl TEKYIIUH | IPOMEXYTOYHAS
/TeMBI KOHTpPOJIb arTecTanus
JUCIATUIUHBI

1 Paspen 1. TIK-19 | smaem: obuue cBeaeHus 00 OCHOBAX VO-1 IK3aAMEH
«BBenenue B MHUKPOIIPOLIECCOPHON TEXHUKH U €€ MECTO BOTIPOCHI: 1-76
MHKPOIIPOLECC B aBTOMaTHYECKUX CHCTEMaX;

OpHYIO KJIacCU(UKAIMIO U XapaKTEePUCTUKU
TEXHUKY» 0a30BbIX JIOTHYECKUX STIEMEHTOB,
COCTaBJIAIOUINX OCHOBY IIU(PPOBOH
Pasnen % JIEKTPOHUKH; TOAXOIBI K
«YCTPOH?'TBa MIPOCKTUPOBAHHIO ANEKTPHUECKUAX CXEM
1 poBoit U (POBOI 3JTEKTPOHHKH;
3JIEKTPOHUKI)
yMeem: TIPOU3BOAUTH BEIOOD I1P-6 -
AJIEKTPOHHBIX KOMIOHEHTOB COTJIACHO
3aJIaHHBIX TPEOOBAHUI; OCYIECTBIISITh
pacyer ¥ NOCTPOSHHUE JIOTHYECKUX CXEM;
HPOBOJIUTH MOJICIINPOBAHUE CXEM C
npumenenueM [19BM u
CTIEIHATN3NPOBAHHBIX IPOTPAMMHBIX
CPENCTB.
61a0eem: yMEHUEM, UCXO/IS U3 aHAIN3a I1P-6 -
KOHKPETHOTO 3aJaHus, (OpMyJIMpOBATH
TpeOOBaHUS U OJOUPATH HEOOXOIMMEIC
JJIEKTPOHHBIE KOMIIOHEHTHI.

2 Pasgen 3. OIIK- | 3naem: OCHOBBI M CTPYKTYPY YO-1, IK3aMeH
«Muxkpornpoiie 3 COBPEMECHHOT'O MHKPOTIPOLIECCOPA; BOIIPOCHL: 77-
ccop» Pa3HOBHHOCTH MUKPOAPXUTEKTYp U 118
Paszen 4. CHCTEMbI KOMaH]I; COCTaB U Ha3HauCHHE
«MHKPOApXHT y3JI0B MUKPOKOHTPOJLIEPA; SI3bIKU 1

Cpe/ICTBa POrPaMMHUPOBAHHSI
CKTypa MHKPOIIPOIIECCOPHON TEXHHKH.
MUKPOKOHTPOI
Jiepa n yMeem: BBITIOJHSATE IOCTPOEHUE U I1P-6 -
HHTCTPUPOBAH JIMarHOCTHKY HEHCIIPaBHOCTH
HBIX B HETO JIEKTPUUECKHUX CXEM IpeoOdpa3oBaTesei;
YCTPOUCTBY» BBINOJIHATH rpadueckoe NOCTPOSHHE
cxeM c npuMeHeHueM [I9BM u CATIP.
61a0eem: COBPEMEHHbBIM IIporpaMMHbIM 1 | [TP-6 -
TEXHHYECKUM HHCTPYMEHTapHEM
MIPOCKTUPOBAHMUSI, HACTPOHKH 1
MIPOTPaMMHPOBAHUS] MUKPOKOHTPOJIJIEPOB
1 MUKPOTIPOLIECCOPHBIX CHCTEM.
3 Pasznexn 5. TIK- 3Haem. OCHOBBI COTIPSKEHUS YO-1, IK3aMeH




«MUKpPOKOHT 20, MHKPOIIPOIIECCOPHBIX CHCTEM 1 Bompockl: 119-
omIep u [1K-30 nepudepuitHbIX YCTPOHCTB; OCHOBHBIC 144
HepH(bepHI?'IHLI COBPEMEHHBIE TEXHUYECKNE CPEACTBA UISL
TIPOBEACHUS SKCIIEPUMEHTOB, ITPpaBUJIa UX
UCIIOJIb30BAaHUA U HaCTpOﬁKH.

MeTo/ 1l CHATHS XapaKTePUCTHK,
HU3MEPEeHUS MapaMETPOB ANEKTPUUECKUX

pudopoB, cOOpa M XpaHEHHs JaHHBIX.

€ YCTpOKCTBaY

yMeem: TUIAHUPOBATh ¥ IPOBOJIUTH I1P-6 -
9KCIIEPUMEHTHI C 3EKTPOHHBIMH
CXEMaMH C HCIIOIb30BaHHEM
HU3MEpUTENbHBIX MPUOopoB; [IpuMeHsTh
TEXHHUYECKUE CPEIICTBA, B TOM YHCIC
peamuzoBannbie Ha [I9BM nns
[POBEACHNUSI DKCIIEPHMCHTA.

61adeemn: METOTUKOW TUTAHUPOBAHUS U T1P-6 -
MIPOBEACHUS SKCIIEPUMEHTA; OCHOBHBIMHU
MeToJaMu cOopa 1 aHaIN3a TaHHBIX
AJIEKTPOHHBIX MPUOOPOB; CIIOCOOHOCTHIO
pa3paboTKH M IPOrpaMMHPOBAHU
MHUKPOIIPOIIECCOPHBIX CXEM;
TECTUPOBAHUIN HA MaKeTe C MPUMEHEHUEM
HU3MEPUTENBHBIX YCTPOICTB.

TunoBele KOHTPOJIBHBIE 3a/1AHMS], METOJUYECKHAE MATEPUAIbI, OIPEIEIAIOIINE
OpoUeAypbl OLICHWBAHMS 3HAHWM, yMEHMM M HABBIKOB M (WJIM) OIbITa
NEeATEIbHOCTH, a TaKXe KPUTEPUHM W TOKAa3aTeld, HEOOXOIUMBIE IJisi OLICHKH
3HaHUW, YMEHHWM, HaBBIKOB U XapaKTepU3yIoUlue JTanbl (OPMUPOBAHUS
KOMIIETEHLIMA B TPOLECCE OCBOCHHMS  00pa3oBaTEeIbHOM  MPOrpaMMBbl,

npeacrasiieHsl B [Ipunoxennn 2.

V. CHUCOK YYEBHOM JIMUTEPATYPbHI U TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI
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4. [MapamoB, = A.B.  OCHOBbl = MHUKpPOIPOLIECCOPHOW  TEXHHKHU.
[DnekTpoHHBIN pecypc] — OnekTpoH. gadn. — M. : TYCVYP, 2008. — 240 c. —
Pesxxum noctyna: http://e.lanbook.com/book/5448

S. EBcturnee, A.H. OcHoBbl 1H(pPOBON 3J€KTpOHUKU: MeTox.
YKa3aHUs Il COMOCTOSITENIBHOIO W3Y4YEHHUS IUCLHUIUIMHBI " DJEKTPOTEXHUKA U

n

OCHOBBI JJICKTPOHUKHM " JJIsl CTYJIEHTOB BCEX CHEHUAIBHOCTEU. [DIEKTPOHHBIN
pecypc] / A.H. EBcturnees, T.I'. Ky3pmuna, A.B. HoBorenbHOBa. — DJEKTPOH.
man. — CII6. : HUY HUTMO, 1991. — 42 c¢. — Pexum pgocryna:

http://e.lanbook.com/book/43748

6. PacropryeB, A.H. OcHoBbl 1H(}poBOH d>IEKTPOHUKU: Yy4eOHOE
nocobue ans cryaentroB YI'C 080000, 140000, 150000, 190000, 200000, 220000,
230000, 240000, 250000, 280000. [21aeKTpOHHBIN pecypc] — DJIEKTPOH. JaH. —
CIte. : CIIerJiry, 2013. — 52 ¢ — Pexum pgocryna:
http://e.lanbook.com/book/45326

7. bypkos, A.T. Dnextponuka u npeoOpazoBarenbHas TeXHUKA. Tom 1:
DJIEKTPOHMKA. [DNEKTPOHHBIN pecypc] — DnekTpoH. gaH. — M. : YMII KT,
2015. — 480 ¢. — Pexum gocryma: http://e.lanbook.com/book/79994 — 3aru. ¢

DKpaHa.

8. [Tepudepuitnbie YCTPOMCTBA: UHTEPPEHCHI, CXEMOTEXHUKA,
nporpammupoBanue [DnexkTpoHHbId pecypc| / ABaeeB B.A. - M. : JIMK TIlpecc,
2009. - http://www.studentlibrary.ru/book/ISBN9785940745051.html

Q. LabVIEW: mnpakTukyM 1O 3JEKTPOHHKE U MHUKPOMPOLECCOPHON

TEeXHHUKE [DIEKTpOHHBIN pecypce] : YueOHoe mocobue ays By3oB / barospun B.K.,


http://www.studentlibrary.ru/book/ISBN5732505164.html
http://www.studentlibrary.ru/book/ISBN9785703840504.html
http://e.lanbook.com/book/5448
http://e.lanbook.com/book/43748
http://e.lanbook.com/book/45326
http://e.lanbook.com/book/79994
http://www.studentlibrary.ru/book/ISBN9785940745051.html

becconoB A.C., Momkun B.B. - M. : JIMK [IIpecc, 2005. -
http://www.studentlibrary.ru/book/ISBN5940742041.html

10. CaMoy4uTenb IO MHKPOIPOIIECCOPHOU TEXHUKE [ DIIEKTPOHHBIH
pecypc] / A. B. benos. - 2-e u3a, nepepab. u gom. - CII06. : Hayka u Texauka, 2007.
- http://www.studentlibrary.ru/book/ISBN9785943871900.html

11. baiikep, b. Uto HyxHO 3HaTh MUGPOBOMY HMHKEHEPY 00 aHAIOrOBOM
AIEKTPOHUKE. [DNEKTPOHHBIN pecypc| — InektpoH. aaH. — M. : Jlomdka-XXI,

2010. — 360 c. — Pexum moctyma: http://e.lanbook.com/book/40976

12. ABneeB, B.A. Ilepudepuitnpie  ycTpoiicTBa:  MHTEpQEICHI,
CXEMOTEXHHUKA, MPOTPAMMHUPOBAHUE. [DIIEKTPOHHBIN pecypc] — DIEKTPOH. IaH.
— M. : JMK IIpecc, 2009. — 848 <c¢. — Pexum pgoctyna:

http://e.lanbook.com/book/1087

13. JlaGopaTopHBIi TPAKTUKYM IO KypcaM "DIeKTpoHuKa", DIEKTPOHHUKA
U MUKporpolieccopHas TexHuka. Y.1 [Dnextponnsiit pecypc] : Yueb. nmocobue /
J.B. byrenko, C.B. bensixos, P.III. 3arunyminn, b.JI. Co3unos, A.C. UepHUKOB,
I'.C. YUepkacona; noa pen. P.II. 3aruaynnuna. - M. : U3narensctBo MI'TY um. H.
3. baymana, 201 1. - http://www.studentlibrary.ru/book/bauman_0445.html

JlonoJHUTeIbHAS JIUTEPATypa

1. Marga, 1O.C. Mukpokontpoiuiepsl cepur 8051: mnpakTuueckuit
noAXOoJ. [ DneKTpoHHbIN pecypc] — DnektpoH. gaH. — M. : JIMK IIpecc, 2010. —
228 ¢. — Pexum noctyma: http://e.lanbook.com/book/871

2. TaBepube, K. PIC-mukpokontposuiepsl. IlpakTthika mHOpuUMEHEHUSI.
[OnexTpoHHBIN pecypc| — OnekrpoH. nad. — M. : JIMK Ilpecc, 2010. — 272 c.
— Pexxum noctyna: http://e.lanbook.com/book/862

3. 32-0UTHBIE MUKPOITPOIIECCOPHI U MUKPOKOHTPOJUIEPHI SuperH
[DnexTponHbIi pecype] / FOxkuxo ®@ynzucara; nep. ¢ samn. Knuonckoro A.b - M. :
JIMK  Tlpecc, 2016. - (Cepus "MupoBas ANEKTPOHUKA"). -
http://www.studentlibrary.ru/book/ISBN9785941202065.html



http://www.studentlibrary.ru/book/ISBN5940742041.html
http://www.studentlibrary.ru/book/ISBN9785943871900.html
http://e.lanbook.com/book/40976
http://e.lanbook.com/book/1087
http://www.studentlibrary.ru/book/bauman_0445.html
http://e.lanbook.com/book/871
http://e.lanbook.com/book/862
http://www.studentlibrary.ru/book/ISBN9785941202065.html

4. Amnanorosbie HHTEP(PECH MUKPOKOHTPOJIIIEPOB [DJIEKTpOHHBII
pecypc] / bomn Crwapr P. - M. : JIMK IIpecc, 2016. - (Cepus
"IIporpammupyembie cucTeMbl"). -

http://www.studentlibrary.ru/book/ISBN9785941201426.html

5. Muxkpomnpornieccopet AVR. B pannomoOuTeNbcKkol — TIPaKTHUKE
[OnexTponHslii pecypc]| / bemoB A. B. - CII6. : Hayka u texnmka, 2007. -
http://www.studentlibrary.ru/book/ISBN9785943873652.html

6. Camoyuutenb pa3paboTuMKa YCTPOHUCTB HAa MHUKPOKOHTpPOJUIEpax

AVR [Onektponnsiii pecypc| / A.B. benos. - CII6. : Hayka u texnuka, 2008. -
http://www.studentlibrary.ru/book/ISBN9785943873638.html

1. CyaMauy, ECHK&I{SY MI/IKpOKOMHBI-OTepHLIG CUCTCMbI YIIPABJICHHA.

IlepBoe 3HAKOMCTBO [DnekTpoHHBIH pecypc] / Ilep. ¢ am.; mox pex. Ecudymu
Amomus. - 2-e wu3a., crep. - M. : JMK IIpecc, 2008. -
http://www.studentlibrary.ru/book/ISBN9785941202140.html

8. Kuraes, FO.B. JlaboparopHasi ycTaHOBKa Ha OCHOBE BHPTYaJlbHBIX
npudopoB u USB wuntepdeiica. Yuebnoe nmocobue. [DneKTpoHHBIN pecypc| —
Onektpod. aaH. — CII6. : HUY UTMO, 2012. — 75 c¢. — Pexum npocryna:
http://e.lanbook.com/book/40870

Q. "Pa3paboTka ycTpoiicTB Ha MHKpokoHTposuiepax AVR: maraem ot
"yaiinuka" no mpodu" [DnexTponHsii pecypc| / A.B. benos. - CII6. : Hayka u
texnuka, 2013." - http://www.studentlibrary.ru/book/ISBN9785943878251.html

Ilepedyensb pecypcoB MH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH
«AHTepHeT»
1. Cailtr  «Mup  MHUKPOKOHTPOJUIEPOB» - 11  HAYMHAIOIIHUX

POTPaMMHUCTOB MUKPOKOHTpoJUIepoB. http://microkontroller.ru

2. Caiit «IlopTtan mporpaMMHUCTOB», COOpaHbl MPUMEPHI YCTPOUCTB U

CXeM Ha MUKPOKOHTpoJutepax. http://chipmk.ru

3. Caiit «IlasumeHUKY, IPUMEPBI cXeM, iporpamm http://cxem.net

4. Caiit pagunomobutens http://radiokot.ru

5. Caiit paguomoouTens http://easyelectronics.ru



http://www.studentlibrary.ru/book/ISBN9785941201426.html
http://www.studentlibrary.ru/book/ISBN9785943873652.html
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6. CMHM  "Caitt  IlasnpHuK"  MOCBSAILEH  PagUuO3JIEKTPOHUKE.

http://cxem.net

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTIHH
H IPOrPaMMHOI0 odecredeHust

1. [Mlporpammuas  cpema  Aasd  OPOCKTHPOBAHMS,  aHAIWM3a |
MoOJeIUpoBaHus 3aeKTpoHHBIX cxeM National Instrument Circuit Design Suite

Multisim v.14 (wm ElectronicWorkbench v5.12). http://www.ni.com/multisim/

2. ['paduueckas cpena myist pa3pabOTKH MPOrPaMMHOIO OOECTIeUEHUs
TUTST MHUKPOKOHTPOJLICPOB AVR Algorithm Builder.

http://www.algrom.net/russian.html

3. ['paduueckass cpega mporpaMMUPOBAHUST ~ MUKPOKOHTPOJUIEPOB

Flowcode (Matrix). http://www.matrixtsl.com/flowcode/

VI.METOANYECKHUE YKA3AHUSA 1O OCBOEHUIO JTUCHUTIJIMHBI

PexoMeHaanuM 10 U3y4YeHHIO pa3/iesioB Kypca

JUIsL yCHEIMHOro OCBOEHHUS IHUCLUMIUIMHBI PEKOMEHJYETCS HCIOJIb30BATh
MaTepHualbl, yKa3aHHbIE B OCHOBHOM MEPEYHE JTUTEPATYPHI, a TAKKE PECYPCHI CETH
«MHTEpHET». 3a KaXKIbIM Pa3/AeiiOM 3aKpEIUIEH JEMOHCTPALMOHHBIN MaTepuai B
BUJIE CJIaliJIOB, HA KOTOPBIX B TE3UCHOI (popMe IPeICTaBICHbI OTBETHI Ha BOIIPOCHI
10 pacCMaTpPUBAEMON TEMATHUKE.

Huxe H310KEHbl peKOMEHAAIMU 10 M3YYEHHIO Pa3[esioB MPOrpamMMbl CO
CCBUIKAMH Ha PEKOMEH]TyeMbl€ HCTOYHUKHU:

o Jlna paznenoB I u Il («BBemeHne B MUKpPONPOLECCOPHYIO TEXHUKY» U
«YcrpoiicTBa U(PpOBOI PIESKTPOHUKNY» ) UCTOUHUKH OCHOBHOM JINTEPATYPhI
[3,5,6,7] pecypcel MuTepheT [4,5,6], 1abopaTtopHsblil mpakTrkym [13].

o Jlnsa paznena Il («Mwukpomnpoiieccop») UCTOYHUKH OCHOBHOW JUTEpaTyphl

[1,2,4] pecypcet UaTepHET [1,2], mpakTrdaeckue mocoowus [9].


http://cxem.net/
http://www.ni.com/multisim/
http://www.algrom.net/russian.html
http://www.matrixtsl.com/flowcode/

o Jlna pasgena IV («MukpoapxurekTypa  MHKpPOKOHTpOJUIEpa U
WHTETPUPOBAHHBIX B HErO YCTPOMCTB») UCTOYHUKU OCHOBHOW JIMTEPATYPhI
[1], nomonumrensHOM muTepatypsl [5,6], pecypcel Hurepmer [1,2],
npakTHYecKue mocoowms [9].

o Jlna pazmena V («MHUKpOKOHTpoiiep U mepudepHuilHble YCTPOHUCTBAY)
HWCTOYHMKH OCHOBHOHM JsmTepatypsl [8,12] pecypcei UWurtepner [1,2,6],
npakTudeckue nmocoous [9,13].

CamocrosiTenbHass padoTa BKJIIOYAIOT pacyeT W IOCTPOEHUE CXEM C
NpUMEHEHHEM TporpaMMHoro npoaykra Multisim v.14 (umu ElectronicWorkbench
v5.12) u ucnosnb3zoBanueM Metoaudeckux pekomenaanuii (Ipunoxenue Nel).

B kadectBe 1oOCOOMS K  BBIIIOJIHEHHIO 3aJaHUM  PEKOMEHAYeTCs
UCTOIB30BaTh  JJa0OpaTopHbId  mpakTukym [13] w®  Martepuanbl  caiiTa

http://www.ni.com/multisim/.

KpI/ITepI/ISIMI/I OLICHKH OOBIYHBIX 3a1a4 ABJIACTCA IIPABUJIBHOCTDL PC3YJIbTATOB

U pabOThI CXEMBI.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CIUIIJIMHBI

JIist  BeIMONHEHUsT Ja0OpaTOpHBIX paboT, a TakkKe [JIs OpraHU3aAIHH
CaMOCTOATENbHON paboThl CTyJEHTaM JOCTYIHO Cleaytouiee J1iabopaTopHoe
o0opylOBaHHME U  CHEUUAIU3UPOBAaHHbIE  KAaOMHETHI,  COOTBETCTBYIOLIME
JIEUCTBYIONTUM CAaHUTAPHBIM U MMPOTHBOMOXAPHBIM HOPMaM, a TaKKe TPEOOBaHUSIM

TEXHUKH 0€30IMaCHOCTH:

HaumeHoBaHue

000py10BaAHHBIX

MOMEILIECHUH ¥ MOMeLIeHU IlepeyeHb 0OCHOBHOIO 000PY/10BAHMS

JJISE CAMOCTOAATEJIbHOM
padoThI

Mono6soxk HP ProOmne 400 All-in-One 19,5 (1600x900), Core
13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty (25 mir.)

JIa6oparopust CAITP
ayn. E 423, na 25 yenosek,
obmiei mromaasio 50 M2

JIa6oparopust CAITP 3IEKTPOHHBIMU KOMIIOHEHTaMH: MUKPOKOHTPOJLIEPAMH,
ayn. E 423 3JIEMCHTAMU;
Jlaboparopus L 210 MOJICJISIMH 3JIEKTPOABUTATEIICH,



http://www.ni.com/multisim/

JlabopaTtopus A-101a
(yn.IlymxkuHckas)

y4eOHBIMU YHUBEPCAIbHBIMU CTCHIaMU o
MHUKPOIIPOLIECCOPHOMN TEXHUKE;

KOMILIEKTaMH 3JIEKTPOM3MEPUTEIbHBIX IPUOOPOB, aHAJIOIOBBIX
U IUQPPOBBIX: AaMIIEPMETPbI, BOJIBTMETPBI, MYJIbTUMETPHI,
OMMETPBI U 1Ip.;

AJIEKTPOM3MEPUTENIbHBIMU YCTAHOBKAMU: OCIMIIIOrpadamu;
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MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPALIMNU

denepanbHOE rOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 00Pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHAS HIKOJIA

«COI''TACOBAHO» «YTBEPXIAIO»

PyxoBonutens OI1 3aBenyromuii kadeapoit
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IInan-rpa¢guk BHINOJHEHUSA CAMOCTOSATEIbHOM Pa00ThI 0 JUCHUIIMHE

Ne HJara/cpoxun | Bua camocrositesibHOI IIpumepHsbie | ®opMa KOHTPOJIS
BBINOJIHEHHSI | PA0OTHI HOPMBI
n/n BpeMeHH Ha
BbITIOJIHEHH €

1 25.02.17 3apanme 1. Mccnenopanne 1 gac. CobecenoBanne
JIOTHYCCKHUX JJICMCHTOB

2 11.03.17 3ananme 2. Mccnegopanne 1 gac. CobecenoBanne
MYJIBTHIIIIEKCOPA
3anmanue 3. McciaenoBanue

3 25.03.17 mudparopa U 1 ygac. CobecenoBanue
neudparopa

4 08.04.17 3ananme 4. Vccaenosanme 1 gac. CobecenoBanne
BBIYHMCJIIMTCIIbHBIX Y3JI0B
3aganue 5. MccinenoBanue

5 22.04.17 TPUITEPOB U YCTPOUCTB 1 yac. CobecenoBanue
Ha UX OCHOBC

6 06.05.17 3ananue 6. Mccnesosanne 1 yac. CobecenoBanue
PETHCTPOB

7 20.05.17 3amanne 7. Hccnenosanne 1 yac. CobecenoBanue
CUETUYUKOB
3amanue 8.

8 10.06.17 MukpoapXuTekTypa 2 4ac. CobecenoBanue
mporieccopa

Hroro: 9 yac.




Memoouueckue ykazanus K peuieHuio NPAKmMu4ecKux 3a0ay

no Oucuunﬂune «OcHosbl Mukponpoueccopnoﬁ mexnHuKku»

3anaﬂne 1. I/ICCJIeIlOBaHI/Ie JIOTHYECKHUX 3JICMCHTOB

BapuanTsl 3ananuit

l.out=a®b-c+d

8.0ut=a@(5+m)

15.out=ab+cHd

2.out =(a-b) D (c+d)

9.0ut=(5+ﬁ)€93

16.0ut=5+b-c€93

3.0ut=(a+5-c)€Ba

10.0ut=a-369c+d

17.out =(@+b)Dc-d

4.0ut=aEB(E+E)-d

1l.out =(a+b)Dc-d

18.out=(a-b+c)Pd

S.out=a®b+c-d

12.out=(a-b+c)®d

19.0ut=a-b€BE+H

6.0ut=5+b-c693

13.0ut=a-b+c€9a

20.out=(a+b-¢)Dd

Joout=a@b+c-d

14.out=a+EEBE-d

21.0ut=a€BE-c+H

out=a-c+a-b-c

1. ,Z[JISI 3aJaHHOT'0 BBIPAXXCHUA COCTaBUTh
Ta6J'II/II_Iy HCTUHHOCTHU
Ne |a b c d out MpuoputeT
1 0 0 0 0 ? | (Bbicuuit)
2 Q 0 0 1 ? 11 (Bbicokuin)
3 |10 0 1 0 ?
1 (CpepHwif)
16 |1 1 1 1 ?
1V (Huzkwid)
V (Huzwwuin)

MpropuUTET BLINOIHEHWUS TOTUYECKUX OrepaLyit

(ecnu HeT cko60K)

Onepauus O603HaueHue
HE NOT -,
n AND s
wunu, OR, v, +
Wckn. 1n XOR ®
EC/IN TO IMP =
OKBUBAEHT EQU ~

HOCTb

2. C ucnonb30BaHUEM JIOTMYECKHX AJIEMEHTOB cOOpaTh CXEMY, COOTBETCTBYIOILIYIO 3aJaHHOMY
BBIPaXEHHIO (M TabJIMIe HCTUHHOCTH)

" NI Hckmrouaromee NJIN
TD- D T
out=a-b out=a+b»b out=a®Pb>b
N-HE NJIN-HE Hcxkmrouaromee NJIN - HE
T+ I+ T
out =a-b out=a+b»> out=a®Pb




3. B nporpamme EWB moctponTts 1 poBepuTh paboTy KaXKI0H CXEMBI

J41 NN Hckinouaromee MJIN
et *Ner L4
(A 1Al (A
»— »— »—
[E] [E] 1] D
- -— .
out=a-b out=a+b>b out=a®b
HE Uckimmrouaromee MJIN - HE
+Yee +4er
Vi
1Al [A]
0 ? ? j) f)
{>= 1Bl [B]
4 4
out =a out=a@®b out=a@b
ﬁ:le:ﬂl;ni‘z::::he:::lysi5 Window Help E Logic Gates ﬁ
D) | el | = A~ 7 ala EIEEEEIEIE pAEdES
EEGEIEEkE B ZEEL P 5 5
ﬁ:le::i:nisc:zil:h?:gl}rsis Window Help & S ﬂ
AEEE] <[l 7 afa] | O|D|® polac(ec|so] = #| |
5| [ )] NEIEIELIE @] 210l01¢| B¢l okE
E Electronics Workbench
File Edit Circuit Analysis Window Help ﬁlndlcatnrs
== A F 7 7 & alm
B —\%\%If\@\@lél il B L\M\g

Ta6J'IPII.[eI>i HCTUHHOCTHU

4. TTocTpouTh cxemy Ui 3a/1aHHOTO BBIPAXKEHUS, IPOBEPUTH €€ pabOTy U CPAaBHUTH PE3YJIbTATHI C
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" D-
HE | - =
Y :D—:

2MJ‘IM-HE:D— -

Ncknrovatowee U

1o-0T

Ncknrovatowee UITN-HE

1o I

S

5. CobOpath cxeMy, pealu3yIONIyo TO K€ BEIpaKEHUE, TOJIBKO Ha ocHOBE 3nemeHToB UJIN-HE, U-

HE, UckmouaromeeJIM-HE

N-HE

E Logic Gates

D |2 | D+ 2| D | B

HOR | HOT | XOR

NAND Gates x|

4011 [Quad 2-ln HAMD]

4012 (Dual 4-1n WakD] Cancel
4023 [T 3 WakD] 4
4068 (8-n NakD]

AND | OR
E .| S| | 4093 [Quad 2-In HAND (S chmit]]
7400 1Quad 2-n MAMD] J
R Y [«] [=] [r=] [] [o] [=] [®]
=l I8 Vil —
2101 I7 &
e 04 —1— S
2 I3 03 (L
I E D &
WER Iz GND)
4011 L 2] ] e Lsd el 2]
NJIN-HE
MOR Gates x|
ELngic Gates
oo | 2| O 2 | 2> Dud 4-mHOR) =
AND | OR | WAN HOR BHOT | XOR | XHOR F ig%gg[ﬁr\l}%g?m
I | P ] PR | 2 | 7402 [Quad 2In NOR]
7425 (Dual 4-ln NOR w/Strobel j




L0 VDD [1+] [] [re] [n] [ro] [ [¢]
— #Vdd
16 Ble 55 Ikt
— 02 04 - 5
> [3 03 25
ok EE R
vss IS = |

Uckmouaromee UJIN - HE

XNOR Gates x|
ELngic Gates ﬂ
pEEe]
4077 [Quad Z-In XNOR]
U2 | D 2| D E*‘D 1 ﬁ‘%‘ 74266 [Quad 2-n ¥NOR (LS-0C)] Cace]
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3anganmue 2. UcciaenoBanue MyJIbTHILIEKCOPA

MyJbTHILIEKCOPBI H 1eMYJIbTHILIEKCOPBI.

My abTHILIEKCOPOM Ha3bIBaeTC KOMOWHAIIMOHHOE JIOTHYECKOE YCTPOMCTBO, MPEIHA3HAYEHHOE IS
yIpaBisieMo repeiayy JaHHbIX OT HECKOJIbKUX UCTOUHHUKOB HH(OPMALIMU B OJIMH BBIXOJIHOM KaHaJI.
TunoBoe mnpuMeHeHHe MYJbTHILIEKCOpPAa — 3TO Teperaya HMHGOPMAIMM OT HECKOJIBKHX
pa3HECEHHBIX B MPOCTPAHCTBE HCTOUHUKOB (Jamuukos) UH(pOopMaluy Ha BXOJ OJHOTO PHUEMHHUKA.

3ananue 1. CobpaTh cxeMy BOCbMUKAaHAJIbHOTO MYJIBTUIIIIEKCOPA U TIPOBEPUTD €€ paboTy

‘ HCpCKJ'IIO‘-IaTGJ'II/I JaHHBIX ‘ MYHLTI/IHJ'ICKCOp ‘ HepeKnquaTeJm azapeca




+vdd
(8]
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[7] Wvdd
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(6] [A]
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] 3 lps o=
+ = ‘i 1pg ¢ e
e oh
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*—— e DU
5
(3l N
P
*~— MUXEr
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L jE—
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» J Multiplexers ﬂ
e
[r] K =
z 4 g1 CTE C |
|1z3.| — | FF 74150 [1-0f-16 Data Sel/MUX) _EEﬂ
o | | 74151 [1-0f-8 Data Sel/MLX)
74153 (Dual 401 Data Sel/MLX)
74157 (Quad 2401 Data Sel/MUX] hd
A[B[C] Y [ W
; D7 14 0[o| 0] Do | Do
3 e A 1 DO...D7 — BXoab!l JaHHBIX olo| 1| D1 E
4 BE E 12 A, B, C —Bxozsl anpeca o|t[ o] b2 D2
= S L G’ — pa3pemaroniuii BXox 0| 1] 1] D3| D3
£l vy L (MHBEpCHBIIT) i g 2 B‘S‘r D4
Iim w2 Y — BBIXOJ MYJIbTHUILIEKCOPA TT1T o oe 3_2
L= . .
] W — MHBEpCHBIH BBIXOJ i1 or [ 55
MLxer

3aganue 2. Mcnonp30BaHUe reHepaTopa CIoB ISl UCCIETOBAHUS MYJIbTUILIEKCOpa

3amenuts nepekiatouarenu A, B, C remeparopom cioB. 3amoiHUATh TaOMUIy COTJIACHO PUCYHKY U

E Instruments
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[minlele)
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[T1

3aIyCTUThH MOIIArOBOE MOICTHPOBAHUE HAKATUEM KHOIIKH Step.




Word Generator ﬁ
3 o
oo onouguo oo o M g —Address
BEEa | -
aEaE1 :I Edt  [0000 Cyele|
SSS% Current (0012 Burst |
L o7 e Initial (0000 ET
E e p Sgsg Final |02ET Breakpoint |
iaDp5 B2 . cgog | Pattam..._|
4 1z SSSE —Trigger
= —
5 Eg E i 208 ENEN Eeteral | EE |
5 De v GE G — Fraquency Dot
- rY =
 E M e e e
BE1G
2 B@11 asci .|
Da BE12
pp— aalgj Binary [0000000000000000 ]
MLxEr @@ D&

3ananue 3. Ha ocHoBe cXxeMbl MOCTPOUTH §-MM pa3psAHbIA IpeoOpa3oBareib HapaieIbHOTO
JIBOMYHOTO KOJIa B TIOCJICIOBATEIILHBIH.
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E Instruments ﬂ
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OO0

{ainfele]

DDDDDDDL&I&I&IDDOOO
i

i
OO00O0000000O0000

— Clock Trigger

Reset | | T2-T1 Set... Set...

External (&  Cualifier (& Qualifier (s

Clocks per division
ST T P EN =

JlonOTHUTE CXeMY JTOTHYECKUM aHAIU3aTOPOM

BHecTtu B TeHepaTope CIoB CIIeTyIONTIe BeIxozs! TeHepaTopa ciioB 1-3 MOJKIFOYNTE KO BXOAaM
W3MEHEHUS A, B, C mynpTHuIUIIEKCOpA.
Beixos 4 noaximounTh K Bxoay G’.




E Word Generator &
| Addresz | o000 oK |3
BABES & L = = 0 = SO 0 = = =}
AERS :I Edit [o002 Cycle|
SSSE Current (0000 Burst |
BEaE1 i 1
T Initial (o000 Ex D7
aEas Final |02E7 Breakpoirt | 2 DE, & 14
aaad
AEGES : Pattem... 3 DS B 13
aaas | [CE ¢ fpg |
R [ENEN Edemal | EE | & s |3 (bt
apas — Fraquency & 10
= = | Data D= Y
|‘| H |HHE H ready (% 7 D1 W 9
ASCH .. oyl
j Binary [0000000000000110 ]
ML
CHEHEHEHENCHENEY

Kaxngprii TakT Ha BBIXOJ OyneT mepenaBaThCsl BXOM, COOTBeTCTBYyromwmil ampecy ABC, takum
o0pa3oM, peanu3syst Mocae10BaTeIbHYIO Iepeady AaHHBIX. Pa3psaHOCTh MyJIbTUIIIIEKCOPA paBHA 8-
MU OMTaM, WM OJHOMY OaifTy. Mexay rnepenaBaeMbpIMHU OaiiTaMH BKIIIOYAeTCsl — nay3a B 3 TakTa, B
TE€YEHUH KOTOPOM Ha BBIXOJE MYJBTUIUIEKCOpPA YCTaHABIMBACTCS HU3KUHM JIOTUUECKUN YPOBEHb

& Logic Analyzer ﬂ
| o000 0O [ ~F ~
00O OO0O0D o000 . — e T n

1 | N
Epe M ]
21 D5 B * o
4 D4 C iz Fy P
5 ]:]3 Gn’ 11 . @ — : : I I — I I I I I
Epe v R S]] S
I w2 ol =1 L O OO
g 1 0 ol L O U
ML — o T R
o|—n
=3 P 4 |"|
o|—n
gl =
2 =1 St 1 [ 23500 me [0000] | g Clocks per division n
A Tz ~ Clock Trigger
Resat || T2TH Set... Set...
External (% Oualifier (& Qualifier (&




3amanne 4. C MOMONIBIO MIECTHAAIATHKAHAILHOTO MYJBTHUILUIEKCOpPA CO37aTh KOMOWHAITMOHHOE

& Digital

Multiplexers

x|

Genenc 1-of-2 ML

74150 [1-of-16 Data Sel/MUK]

] -0l-o 3 el Mo
74153 [Dual 4-to-1 D ata Sel/MIUx]
TA57 (Quad 2-to-1 Data Sel/MUX

Cancel

L E7 WCC
S EE&  ES
2 5 E9
B4 ElD
= 1 E3 El
£ B2 E12
L 1El E13
= B0 E14
— 4 F EIS
Ly &
L GND  C
7450

| a4

=

| 28
21

£

—
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—
4

—
[ea]

—
n

—
™

—
[i%]

VCC - nurta"ue

EO...E15 — Bxoabl JaHHBIX

A, B, C, D — Bxoxp! aapeca

G’ — pa3pemaromiuii BXo,1 (HHBEPCHBIH )
W — BBIXO/1 MYJIBTHILIEKCOpPA

YCTpOﬁCTBO, pCAIM3YIOIICE 3a/IaHHOC JIOTHYCCKOC BBIPAKCHUC.

BapuanTsl 3a1anuit

l.out=a®b-c+d

8.out=a@®(b+c-d)

15.out=a-b+chd

2.out =(a-b) D (c+d)

9.0ut = (@ +5¢) ®d

16.0ut=E+b-cEBH

3.0ut=<a+5-c)€93

10.0ut=a-EEBc+d

17.out = (E+b)@ﬁ

4out=a®(b+¢)-d

1l.out =(a+b)®Dc-d

18.out=(a-b+c)dd

12.0ut=(a-b+c)€9a

19.0ut=a-b695+a

S.out=a®b+c-d

13.0ut=a-b+c€BH

20.0ut=(a+l3-c‘)®a

14.0ut=a+EEBE-d

21.0ut=a®5-c+a

3ananme 3. Uccaenoanue mmudparopa u nemudparopa

JMemugparop mnpeoOpa3yeT BXOJHON JBOUYHBIA KOJ B HOMEpP BBIXOJHOTO CHTHala
(memmudpupyer kom), a mm¢ppaTop mnpeodpa3yeT HOMEpP BXOJHOTO CHTHAJA B BBIXOJIHOU

JBOUYHBIN KOJ (IM(pyeT HOMEpP BXOAHOIO CUTHAJIA).

3ananmue 1. Cobpats cxemy ¢ 3-X pa3psaHbIM IenudpaTopoM U TPOBEpUTH €€ padboTy




BxomHo¥ 1BOMYHEBINA KO

Pazpemarommii Bxo

JemmdpaTop

& Digital
3| o

+dd

[C] 0’ 1z
*— +y'dd 1+ bl
1 ¢ e |10
[E] 5] z E % 3
»— I o] B 4.' =]
4 'Iu_'||| 5.’ ?’

[ . 6 bt

L . — T

demux
Dec/Demux

HS

e LI-T0-0 2 Cancel
MUY § DEC | ENC | +—x<| 123..| — || FF Genenc 3-+t0-8 Dec
] 4028 [1-of-10 Diec)
¢ I} ¢ ¢ | 4511(BCD to Seven-Segment latch/Dec)
4514 1-of-16 Dec/DEMUX w/lnout Latches] ﬂ
0° b2
17 b1t
1 E.l' En’ 1':' , ,
E 1l 32 0’...7° — BBIXOJIBI AemIH(paTopa
= 1B 42 A, B, C —BxoxsI anpeca
4 7 . .
& g: . G’ — pa3permaroiuii BXoJ| (MHBEPCHBIN)
?n’ 5
dermidx

3aganue 2. [loctpouth 8-MU KaHaJbHBIM JEMYJBTUIUIEKCOP HAa OCHOBE 3-X pa3psIHOTO

nemudparopa.

[ =
12— y

B Paspemarommii Bxox G pemmdparopa UCTIonb3yeTcst B KadecTBe

2 | g k2 BX0/1a AEMYJIbTUIIEKCOPA, K HEMY MOJKJIIOUAETCSI TEHENATOP

= | B 4% umnyibcoB. Bxonet ABC ciyxar cenekropaMu BBIXOTHOM

THzE0% —3— 4 3 e~ JIMHUH, TO €CTh 33Jal0T ajipec Bbixoaa 0-7, Ha KOTOPBIN I0JKEH

%: Z OBITh MEpeIaH BXOJHOM CHIHAIL.

e




3ananue 3. K Beixoay nemmdpaTopa MOAKIIOUUTE 3-X pa3psaHbIA mUA(paTop U MpOBEPUTH
ero pabory

—

£ ? Fo -E—@
3 |5 pplas El - Bxon pa3perienus,
415 g2 O GS - BBIXOJ MpU3HAKA TPUXOJIA
4 Azt {>= P M060r0 BXOJHOTO CHIHAA
7 2 :,_:‘:‘é a | {>= Oy EO - BbIxoa nepeHoca, s
= 00BbeTMHEHNS HECKOIBKUX
— 4I>G—O wuQpaTopos.
& Digital x| S e [

E= k]
£
E= k]

3| [ e v
12.. — FF Bereric e Cancel

hUX § DEC § ENC | +—x+

R | | | | - 4028 1 0110 Dec)
4511[BCD to Seven-Seqment latch/Dec]
4514 1-of-16 Dec/DEMLE w/lnout Latches) j

I Dec/Di X
E Digital X s x|
: -
rol|Jie}| o (] )
‘ sat | dkz K of o K Seament Diec Cancel

EREIC 210-0 Lec
4028 [1-of-10 Dec)
4511[BCD to Seven-Segment latch/Dec)
4514 [1-0f-16 Dec/DEMUX w/lnout Latches] j

miuAl | DEC JEHC | +=x=| 125 | —= | FF
Y | VN | | | | |

E Indicators ﬂ

e o] [El =iy =)
| [ |
[ oooo 0o |3
1 D Olﬁ 15
Fy = D [:IB 14
4 A DD 12
. d 5 BI: I:IE 11
== E4LT  oF PR
L4 REI' 0G 2
H] REO 2
o bodd?

3ananue 4. Cobpats cxemy ¢ AemmppaTopoM JJIsi CEMUCETMEHTHOTO WHINKATOPA




3ananue 4. UcciienoBanne BbIYMCJINTEIbHBIX Y3JI0B

Hoaycymmarop (1 pa3sp.)

ITosnbii cymmatop (1 pasp.)

N

=

S B

) o—

Komnaparop paBencrtna (4 pa3sp.)

KOMnapaTop Bean4unbl (1 paszp.)

S

D

A<B
A>B
cDOpMy.]'IL»I JUIA TPpEXpa3pAaHOTO KoMIiaparopa
F == F FF ‘:F 0=

F>=Fz>+F2=F:>+F2=F1=Fo>,
F<=F=+F>

BerunrTareas (1 pasp.)

ﬁd I: OUT-

ApupMEeTHKO-T0rH4ecKOoe YCTPOHCTBO




Jeunm¢pparop 3-t0-8 Bydep (1 pasp.) Nupukarop

[:l'l 12
1.' i1

1 E.r E.' 1] s ¥

2 C 3.' 9 ' | &

3 B 4.' 2 j|

4 ',.11 5.' 7 B
6.' & LI
?.' ]

e ML
0’...7" — BBIXOHBI Iemmudparopa A —Bxon, Y — BBIX0] Pacnonoxenue
A, B, C —BxoasI agpeca B — Bximrouenue mipu 1, pa3psioB:

G’ — pazpemraronuii BXoJ1 (HHBEPCHBII)

oTkitoueHue mpi 0.

MJIaJIINe — CIpaBa,

CTapainue — CJICBA.

Ilepexinroyaresb Koaa BXOAHBIX yHcel | Paspemarommii HNuaukarops! ¢guiaros
u komauJj (3 pasp.) BXO/JI
+\dd j

C — mepenoc

Z — HyneBOU pe3ynbTar

N — oTpuLaTenbHBINA pe3yabTaT

V — nepenoaHeHne pa3psaHon

L CETKH
BapuanTsl 3a1aHui

Ne Onepanus/xkos

BapuaHTa 001 010 100 111 Paar
1 NOT A A AND B A+B A== C,Z
2 A<B A+B A XOR B NOT B C,V
3 NOT A AORB A-B A>B C,Z
4 A AND B A-B A== NOT B C,V
5 A+B NOT B AORB A== C,Z
6 A XOR B NOT A A<B A+B C,V
7 A-B A== A AND B NOT B C,Z
8 AORB A>B NOT A A-B C,V
9 NOT A A XOR B A+B A<B C,Z
10 A+B A AND B A== NOT B C,V
11 A>B A-B NOT A AORB C,Z
12 A XOR B A<B NOT B A-B C,V
13 A== NOT A A+B A AND B CZ
14 NOT B A+B AORB A>B C,V
15 A<B NOT B A-B A XOR B CZ




16 NOT A A-B A AND B A== C,V
17 AORB A>B A+B NOT B CZ
18 NOT A A XORB A<B A+B C,V

3ananme S. UccaenoBanue TPUITEPOB M YCTPOMCTB HA HX OCHOBE

3aganue 1. [locTpouTs cxembl aiist Kaxxaoro ciaydas. [IpoBeputh u cpaBHUTH pabOTy COCEAHUX CXEM,
3aIOJTHUTH TAOJUIlY UCTUHHOCTH.

HccnenoBanne RS-tpurrepa Hccnenoanue JK-tpurrepa
—[TRH | LY reH | R
K 3 Q 1%
— —* R a - — K
—R| |al— . T P
Wccnenosanue D-tpurrepa Wccnenosanue T-tpurrepa
Q
Q Q T Ql—
Q- ACH
T —{o|T|a J[Tfe <
= LI CL
Sla . —p 5 =
PacrnionoxeHue 3neMeHTOB B IpOrpamMmme.
RS-tpurrep JK-Tpurrep D-tpurrep
& Digital X| & Digital x|
= = = & Digital x|
su e oi ! ! Ei vif | E | g
MUY | DEC | ENC | +-x+| 123..| — | FF MUY | DEC | EMC | +—x<) 123..| — | FF =
—1R O -1 arF -0 0O
s o Tk ot + ot
Kuaonku mist D-u T-
Kuonku st RS-tpurrepa Kuonku qst JK-tpurrepa S—
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3aganue 2. [locTpouTs TpexpaspsaHblil peructp ucnonb3ys D-tpurrepsl. [IpoBepuThs paboTy cXeMBI.

DO
o— D 1- C}-—Eggj
E>CL
My et
E>CL
D2
o DITIQ ———EEZE
c > CL
Mpw «1» £- 3aNKUCE

K BbIXOJaM perucrpa moKI0YUTh
nemudpaTop sl CEMUCETMEHTHOTO
MHMKATOPA M CaM WHIUKATOP

I L (T B (SN I [ o

s

14
12
12
11
0
9
2

I O
C OF
E oc
A oD
EI" CE
LT OF
REI" 0OG

REO

hed?

I

3ananme 3. [TocTpouTh Tpexpa3psaHbIi cHETYUK HCIIONB3Ysl T-Tpurrepbl. [IpoBepuTh paboTy CXEMBI.
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M1

T

Q

QO

[

Q1

Tl

Q2

T

Q

]




3ananme 6. UccienoBanue perucTpon

OCHOBHOE Ha3HAYCHHE PErHCTPOB — XpPaHEHHE M MPEoOpa3OBaHHE MHOTOPA3PSIHBIX IBOMYHBIX
YHCcel.

OauHOYHBIA TpUITEP MOXKET 3allOMUHATh (PErMCTPUPOBATH) OAMH pa3psa  (OUT) IBOMYHOMN
uHpopmanuu. Takoil Tpurrep MoOKHO CUUTATh OJAHOPA3PSAHBIM PETUCTPOM.

Bce peructpsl B 3aBUCUMOCTH OT (DYHKIIMOHAJIBHBIX CBOWCTB MOJIpa3esisaioTcs Ha ABE KATETOPUU —
HAKONUTENbHbIE (PETUCTPBl MaMATH, XpaHEHWs) W cABUraroumue. B cBowo ouepenb, cABUTANOIINE
PETUCTPBI JENIATCA 10 CII0co0y BBOJIa M BbIBOJIa MH(OPMALIUK Ha MapalijielibHbIE, MTOCIeI0BaTeIbHbIC
¥ KOMOMHHpPOBaHHBIE (HapallieNbHO-TIOCIEI0BATENbHBIE U IIOCIEA0BAaTEIbHO-IApAIJICIbHBIE), TI0
HAIpPAaBIICHUIO Nlepeaun (cABUra) HHGpoOpMaIMi — Ha OJIHOHAIPABIECHHbIC U PEBEPCUBHBIE.

3aganue 1. MccrnenoBars paboTy 4-X pa3psaHOTO MapajieIbHOIO PETUCTPa ¢ TPOUHBIM COCTOSTHHEM.
UMC (unTerpansuas Mmukpocxema) 74173 (K155UP15).

Omucanue UMC 74173
Flel 2] B[¥F) olg| B/Ov] =
" -, -, - w w w -, - -
741 Series x|
- Accept
& Digital ICs X 74165 [ParalleHoad 8-bit Shit Fieg] A
BN Corrww PP T S D 74166 PorallsHoad S i Shift Fea) Cancel
N P I | P | PO . 3 [4-bit D-type Feq w
174 [Hex U-iype FF [Cr
FA175 [Duad D-tvoe FF 1l ﬂ
; i W CC % 1D...4D — BX0apI JaHHBIX
M CLE —— _
: |10 I [ 1Q...4Q — BBIXOJIbI TAHHBIX
s | on op L M, N — pazpermienue 3anucu (ripu Jior. 0)
5 | an 3 L G2’, G1” — cocrostHue BBIX00B (Tpu JIoT. O — BBIXOJ, IIPH
& | 40 4D | jor. 1 - Tpetbe cocTosinue Z)
N T T e L N CLK — BX0Jl TAaKTOBOT'O UMITYJIbCA (3aIHCh)
= GND Gl 2 CLR — Bxox copoca (Reset)
VCC — nutanne 1 GND — «3eMiis»
T4173
ITepexmrouarenu
[Tepexmrouarenu TaHHBIX WMHaukamnus BEIXOI0B
yIpaBIeHUs




|+
g

B Q)
¢ .
O
G e
Q
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LM woo & R
2 N CLR =
e 1n
; oo 2D 12
tR oAb | o
Lol Rl
E L GND Gl 2

CeMHuCcerMeHTHBIN HHAUKATOP C BCTPOCHHBIM ICCTHAANATCPUYHBIM ,I[GH_II/I(l)paTOpOM

Elndlcatnrs

m| e |E(@)o/= I|l _

Pacnonoxenue pa3psaos:
MJIaIINE — CIpaBa,
CTapuIie — CJieBa.

3ananme 2. VMccnenoBatrs pabory 4-X pa3psgHOrO YHUBEpPCAIBHOTO caBUroBoro perucrpa. UMC
74195 (K155UP12).

Onucanne UMC 74195
SH/LD’ — pexum pabotsl (Jior. 0 — peskuM mapaienbHOR
A R ol B SaHI/I’CI/I, Jor. 1 — cABUTOBBIN peXUM)
2 || Qf |5 J, K’ — BXozbI U1 1OCIe10BaTeNbHOTO BBOJA JAHHBIX
—2 K QR H&— J umeeT BbICOKUI aKTUBHBIN ypoBeHb, Bxoa K — Hu3kuii (pu
i Qe FE— o0veanHeHnu nomyyaetcs D-Bxon
: E D f QA, QB, QC, QD - BeixobI JaHHBIX. B pexxume casura
C GD* p——
2l oK o cMentatores B Hanpasiiennu oT QA k QB, QC, a 3arem k QD
s s CLK — BX0Jl TAaKTOBOTO UMITYJIbCa (CIIBUT/3ATIHCH)
GND SHALD p——
A, B, C, D — BX0bI JTaHHBIX ISl TAPAIIIEIBHOTO PeKUMa
74195 CLR’ — Bxox copoca (Reset)

VCC — iuranue u GND — «3eMisa»




3aganue 7. UcciaeaoBanue C4eTYNKOB

CueTunKOM Ha3bIBalOT YCTPOWCTBO, CUTHANIBI HA BBIXO/I€ KOTOPOIO OTOOPaKaroT YUCIIO UMITYJIBCOB,
MOCTYMUBIINX HA CYETHBIN BXOI.
[Tudpossie cueTUNKN KIACCUPULUPYIOTCSA MO CIEAYIOIIUM apaMeTpam
e KOdpHUIMEHT cyeTa — IBOMYHBbIC (OMHAPHBIC); ABOMYHO-ICCATUYHBIE (ICKaIHBIC) WIH C
JpPYTMM  OCHOBAaHMEM CY€Ta; C IPOU3BOJIBHBIM  IIOCTOSIHHBIM U  II€PEMEHHBIM
(mporpaMMHpyeMbIM) KO3(PPUIIUSHTOM CUETA;
e HalpaBJIEHHE CYETa — CYMMHUPYIOIINE, BEIUNTAIOLINE U PEBEPCHUBHBIE;
e crnoco0 opraHu3aluy BHYTPEHHUX CBS3€d — C MOCJEI0BATENIbHBIM, MapauIeIbHbIM WU C
KOMOMHHMPOBaHHBIM IIEPEHOCOM, KOJIBLIEBBIE.

Knaccugukanmonnsle TPU3HAKA HE3aBHCHMBI W MOTYT BCTpPEUYaTbCs B PAa3HBIX COYETAHUSX:
HalpuMep, CyMMHUPYIOIIME CYETYMKH ObIBAIOT KaK C MOCJIEA0BATEIbHbIM, TaK U C MapasliebHbIM
NIEPEHOCOM, OHU MOTYT UMETh IBOMYHBIN, IECATHYHBIN 1 HHOU K03 (pUIIMeHThI cuera.

[Tpumep nBonMYHOrO YeThipexpaspsiiHoro cuetunka: MIMC 7493.

JecsATHYHBIE CYETUMKN OPTaHU3YIOTCS W3 YETHIPEXPa3psSaHbIX JBOMYHBIX CYETUUKOB. M30BITOUHBIC
IIECTh COCTOSIHUM MCKITFOYAIOTCSl BBEICHHEM JIONOJIHUTENBHBIX cBsizeil. [Ipumep: 74160 (K1551E9)

B cymmupyromeM cueT4MkKe KaXAblii BXOAHOW HUMIYJIbC YBEIUYHMBACT HA EOUHHIY YHCIIO,
3alMCaHHOE B CYETYHK, NP STOM IEPEHOC MH(POPMALMU W3 OAHOTO pas3psia B Ipyroiu, Ooiee
CTaplINii, UMEeT MECTO, KOTJa MPOUCXOAUT CMeHa cocTosiHuA 1 Ha 0.

BeruuTaromuii cueTdunk AeHCTBYeT 0OpaTHBIM 00pa3oM: IBOMYHOE YHCIIO, XPaHSIIeecs B CUETUHKE,
C KaXJbIM MOCTYMAIOIIKUM MMITYJIbCOM YMEHbIIAaeTcd Ha eAuHuIy. [lepenonHeHne BBIYUTAIOIIETO
CYETYMKA IPOUCXOJUT IOCJIE IOCTHKEHUS UM HYJIEBOro cocrosiHus. IlepeHoc u3 mutaguiero
paspsizia B CTapILIMi 3/1eCh UMEET MECTO IIPU CMEHE COCTOSTHUS Miaiero paspsaaa ¢ 0 Ha 1.

PeBepcuBHBIN CcUYETUMK MOXKET paboTaTh B KAdyeCTBE CYMMHUPYIOIIETO W BBIUMTAIOIIETO. JTH
CUCTYMKH HMMEIOT JOMOJHUTEIbHBIE BXOABI ISl 3a/laHusl HampaBieHHs cuera. PexxuM paboThl
OTIpEIEeTISICTCS YIPABIISIIONTUMHU CUTHAIAMH Ha 3Tux Bxonax. [Ipumep: 74169 (K1551UE17).

CueTuuku-1enuTeny, opopMiIeHHbBIE KaK CaMOCTOSITENIbHBIE U3/IENINs, UMEIOTCS B COCTaBE MHOTUX
cepuil MukpocxeM. HoMeHKIaTypy cueTUYMKOB OTJIMYaeT OoJblIoe pazHooOpazue. MHorue U3 HUX
007aal0T  yHMBEpPCAJIbHBIMU CBOWCTBAMHU U TO3BOJSIOT  YHOPaBIATh KOA((ULIHUEHTOM U
HaIlpaBJICHUEM CY€Ta, BBOJAUTH O Hadaja LIMKJIAa UCXOAHOE YHUCIIO, IMPEKPALATh CYET 110 KOMaH/IE,
HapalluBaTh YUCIIO pa3psoB U T.1. [Ipumep: cueTdank-aenutens Ha 12 - 7492,

3ananmue 1. VccnenoBats ABon4HbBIN 4-X pa3psaabii cuetank. UMC 7493,

Onucagne UMC 7493

R — ArMA

T ¥

1% olz) Blov| =)
- w w w w




&% Digital

U | DEC

[ st |1

Counters

x|

4040 [12-stage Binary Counter)
7469 [Cual 4-bit Binary Counter)
7490 [Decade Counter)

4972 [Mivide BT el

; .
Counter]

17433 [4-bit Bi

ﬂ Cancel

L CKB Cka H2—
S RO1 MG HE—
2 RO2 G4
NG @D
= W OC GND
S NC QB
LINC Qe
74593

QA, QB, QC, QD — BbixoHBIEC pa3psiIbl CUSTIHKA

CKA, CKB — cuyernsbie Bxoasl. Bxog CKA —
nepexirogaeT Toiabpko oaua out QA, Bxox CKB —
nepekitouaet outel QB, QC, QD. [ToaTomy miist paboThHI B
MOJTHOM 4-X pa3psAHOM Koje, Bbixo QA 3aMbIkaeTcs Ha
Bxoa CKB, cueTHbie nMmysIbchl mokiodaroTcs k CKA.

RO1, RO2 — Bxoab! cOpoca cuerdnka (cOpoc

00a Bxoja)
VCC — riuranue u GND — «3eMirsa»

OCYHICCTBJIACTCA ITPU O,I[HOBpGMCHHOﬁ moaayc Jior. 1 Ha

K BXOJaM M BbIXOJaM HOAKIKOYUTE COOTBCTCTBYIOIIUC 3JICMCHTDBI

HepeKJ’II-O‘-IaTCJ'IL cucTa u

I/IHI[I/IKaIII/ISI BBIXO/J10B

copoca
+\dd
[C] o Pacnonoxxenun
€ pa3psiioB:
MUTa IIIHAE —
E Indicators ﬂ CIIpaBa,
[F] cTaplIue —
(&l @‘@‘&1| cresa.

[TpoBepuTh paboOTy CUETUHKA.

3ananme 2. MccrenoBaTh paboTy A€CATHUHOTO cyeT4YMKa ¢ npeaycranoBkoit. UMC 74160.

Onucanne UMC 74160
QA, QB, QC, QD — BeixoHBIC pa3psabl CUCTIHKA
R P T CLK — cuerHBbIii BXO
2 Lok ROD S CLR’ — BxoJx cOpoca cueTunka
=1 Y 0 |14 A, B, C, D — BxoJsI IpelycTaHOBKH
B QF HE— LOAD’ — Bxox mapauienbHO# 3arpy3ku (Jior. 0 — pexum
= QC HE— napaiesnbHoM 3amucu co BxonoB A, B, C, D, nor. 1 — pexxum
j D G L—i cuera)
o ENP ENTJ 5 ENP, ENT — pa3pemenue cueta (;1or.1 — pazpemuieto. jor.0 —
GND  LOAD p—— 3aTIPEIIEHO)
THED RCO —curnan okoH4aHus cyeTa

VCC — nmuranne u GND — «3eMirsan




HOCTpOI/ITB " NOAKITHOYUTE COOTBETCTBYIOMIUEC DJICMEHTEI K CUHCTUYUKY.

HepeKmoaneJm HepeKJ‘IIO‘IaTeJ'II/I HOI[KJ'IIO‘ICHI/IG HHAWKAIIUU K
Hpel[yCTaHOBKI/I U HHOUKauA ynpaBneHI/m BbBIXOJaM
e
#her
—’—"/i
—ip— * Ve
> I L4 oLr v HE
° *~——— EbCLK  ROO 5—
- 2 1A Gy i
4 B QB 12
f — = ¢ o
i D
pP—
-— Fi 10
. 2 ] e ENT

GND  LOAD 2
. | . E | T4te0 ‘

HpOBepI/ITb pa60Ty CUCTYHKA B PCIKUME CUCTA U B PCIKUME IIPCAYCTAHOBKHU.

3aganue 3. MccnenoBaTh paboTy peBepCHUBHOTO cYeTynKa ¢ npeaycraHoBkoit. UMC 74169.

Omnucanne UMC 74169
. “ QA, QB, QC, QD — BbixoHBIE pa3psabl CUCTIHKA
n DAY UCC; = CLK — cuerHBIil BXOJ
S CLK RCO SV A, B, C, D — BX0JbI IIpe1yCTaHOBKH
4 g S% [ = LOAD’ — Bxoz napajienbHoi 3arpy3ku (jaor. 0 —
5 | o pPEeXUM MapauienbHoit 3amucu co Bxoaos A, B, C, D,
£l o)) . jor. 1 — pexxuMm cuera)
T J EMNFT OENT B2 ENP’, ENT’ — pa3spemienue cuera (Jior.0 — pa3perieHo.
21 GND  LOAD 2 nor. 1 — 3ampereno)
24169 RCO0’ — curnan okoHYaHHUA cUeTa
VCC — nuranue u GND — «3eMirs»

Cobpath cxemy U MPOBEPUTH pabOTy CUETUYHKA B PEXKHME CYMMHUPOBAHUS U PEKUME BHIYUTAHUS.

3aganue 4. VccnenoBare pabory cueruuka-genurens Ha 12. UMC 7492. Iloctpouts cxemy u
pOBEPUTH €€ paboTy.
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e 7452 gre—

3aganue 5. Ha ocHOoBe cxembl JBoMuYHOro 4-paspsiaHoro cueruuka UMC 7493 u cranmapTHBIX
nornueckux 3nementoB (M, WM, HE) mocTtpouth cueTyuk AenuTens Ha 3agaHHOE 4mciio. Jlis
IIPOBEPKU JEIUTEINSI CII0JIb30BATh FTEHEPATOP CJIOB U JIOTUYECKUI aHATIM3aTop:

BapuanTsl 3ananus

1 2 3 4 5 6 7 8 9 10
JelHa | JeIHA | AedHaA | AeaHa | el Ha Ziel Ha JIeI Ha Ziel Ha Ziel1 Ha JIeI Ha
5 6 7 9 10 11 12 13 14 15
11 12 13 14 15 16 17 18 19 20
JelHa | JeIHA | AedHaA | AeaHa | el Ha Ziel Ha JIeI Ha Ziel Ha Il Ha JIeI Ha
5 6 7 9 10 11 12 13 14 15

3aganue 6. Ha ocHoBe cxembl gBonuHOro 12-paspsanoro cuerunka UMC 4040 nocTpouTh cueTunk
JIeTUTeNb Ha 3aJaHHOE YHCJIO.

Bap
+h'dd HnaH
TbI
3471
L o1t wDD & +vdd aHu
2105 o1 2 q
21 04 09 (2 o
06 07 (L2 L
= 03 05 HE
e = MR L
! Cpe L —
B wss o0 2 j
| 4040 @ I I
1 2 3 4 5 6 7 8 9 10
€I Ha JCJI Ha J€JI Ha JCJI Ha €I Ha JCJI Ha JCJI Ha J€JI Ha J€JI Ha J€JI Ha
50 100 75 80 90 95 60 70 85 150
11 12 13 14 15 16 17 18 19 20
€I Ha JCJI Ha J€JI Ha JCJI Ha €I Ha JCJI Ha JCJI Ha J€JI Ha J€JI Ha J€JI Ha
120 200 220 190 180 130 140 170 210 250

3amanue 7. Mcnonb3ys necatuynbie cueTyuku 74160 mocTponTh CEKYHIOMEP EMKOCTHIO 110 9:59.




3ananune 8. MukpoapxuTeKkTypa nmpoueccopa

1. I/ICHOHLSY}I JJICMCHTBI Imponeccopa (pPIC 1), IMOCTPOUTD CXEMY
BBIYUCIIUTCIIBHOTO Y3JId, BBIITOJIHAIOIMIYIO KOMaHYy COTJIACHO BapHaHTa.

2. TlpuBectu CTPYKTYpy KOMaH/IbI C YKa3aHUEM JTUHBI.

3. HOCTpOI/ITB auarpaMMy KOHCYHOI'O aBTOMATa € YKAa3aHHUCM COCTOSIHUM
nporieccopa (MoJydeHUE/IeKOIUPOBAHNE/BBITIOTHEHNE) W 3HAYCHUS BCEX
MIEPEMEHHBIX (BBIBOJIOB JICMEHTOB).

Bapuanr | Komanna | Pazmep onepanna (6ut) | Pasmep onepanumn (6uT)
1 LOAD #N 3 6
2 ADD #N 4 7
3 EQUAL #N 3 8
4 SUB N 4 6
S) STORE N 3 7
6 SUB #N 4 8
7 ADD N 3 6
8 EQUAL N 4 7
9 JUMP N 3 8
10 ADD #N 4 6
11 SUB #N 3 7
12 LOAD #N 4 8
13 ADD #N 3 6
14 SUB N 4 7
15 EQUAL #N 3 8
-
3Tanbl BbINOJIHEHUA KOMaHAbl
— nonyq®euue/ .Cl.emu@dmauun/
Bbl6OpKa packoaupoBaHue
KOMaHAbl KOMaHAbl
(Fetch) (Decode)
dnemeHTbI Npoueccopa
SIS R, Moo ome
— a| RAM | p = K T RG Tooleie N —— A| SUM | s =
Ndwo 64 X L -8 Z _—'\L
— — EN —
:Z\f 1024 I Al
Ynpasnsioliee
CueTumk Axkymynsitop (A) N mn N YCTPOWCTBO
. komaHg (CK) \ th . oG Doth —’\T pio| MUX |pol=— _ | control L
—po| RG |pof= " || —Di1 —1 unit [—
_a CLK — A
g

Pucynok. 1




MNepeyeHb KOMaHA

MHeMOHMKa KOMaHAbI

OnucaHue

LOAD #N 3arpyauTb 3HaueHWe onepaHaa B akkyMynsTop (pernctp)
LOAD N 3arpyauThb 3HaueHne 3 namsTi no agpecy N B akkyMynsTop (perucTp)
STORE N CoXpaHUTb 3Ha4YEHMe M3 aKkyMynsiTopa B NamsThb o agpecy N
ADD #N CroxuTb uncrio N ¢ YNCHIOM B aKkyMynSTOpe U 3anu1caTh pesynbTaT B akkyMynsTop
SUB #N OTHsTL uMcrio N OT YMcra B akkyMynsTOPe M 3anncaTh pesynbTaT B akkyMynsTop
EQUAL #N CpaBHUTL 4Mcio N € YMCTIOM B akKyMynsTope
ADD N CroXWTb YMCTIOB B NamsTM Mo aapecy N C YMCTIOM B akkyMynsTope W 3anncaTb pesynbTat B
aKKyMynsTop
SUB N OTHATL YMCIIO B NaMATH Mo azpecy N OT Yncna B akKyMynsTOpe U 3anncaTh pesynbTaT B akkyMynsTop
EQUAL N CpaBHUTL YMCTIO B NaMATH No appecy N ¢ YMCIIOM B akKyMynsTope
JUMP N 3anucaTh B NPOrPaMMHbIN CYETUMK 3HaueHne N, NepeBog NporpaMMBb K CTPoke ¢ aapecom N
HALT OCTaHOBMTb BbINOMHEHNE MPOrPaMMbI

CTpYKTypa KOMaHAbl

Onepauums Bua

[OnviHa (pa3pAagHOCTb) KOMaHAbI

PucyHok. 2




[Ipunoxenue 2

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUMCKOI ®EJEPALIN
denepanbpHOE roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEHKICHUE
BBICIIIETO 00Pa30BaHMs

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

NHKEHEPHAS IIKOJIA

®OH/I OHEHOYHbBIX CPEJICTB
«OCHOBBI MHKPOTIPOIIECCOPHOI TEXHUKIY

Hanpasienue noarorosku 15.03.04 «<ABToOMaTH3anus TEXHOJOTHYECKHX MPOLECCOB H
NPOU3BOACTBY

npoduib - «ABTOMAaTU3aLNS TEXHOJIOTHUYECKHUX MPOIIECCOB U MPOU3BOCTB (B
MaIIMHOCTPOEHUN )»

(I)opMa MOATrOTOBKH OYHadA

BaaauBocTok
2015



Hacnmopt ®OC

Koa u popmynupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIETEHIHH
OCHOBBI ~ IIOCTPOEHUS M MOJEIMPOBAHUS
MHKPOIIPOIIECCOPHBIX CHCTEM; S3bIKH, TPUHIIAIII
3Haet u KOHIEIIIMN IpOrpaMMHUPOBAHHUS
OIIK-3 Cnocobrocts MHKPOKOHTPOJIJIEPOB; OCHOBHBIE KOMITOHEHTHI H
UCIIOJIb30BaTh ~ COBPEMEHHBIE CTPYKTYpPY LIH(POBBIX CHCTEM.
UH(OPMAIMOHHBIE
TC)?I){OI;)IOFEH XK PaGorate co  cpemamMu  pa3pabOTKH |
’ Yy POrpaMMHPOBAHUSI MHKPOIIPOIIECCOPHBIX
NpHUKIAIHBEIE  HPOrpaMMHBIE | YMeeT )
CPEICTRA MDH DeLICHHH 38184 cucreM; I[IpoM3BOAWTHL OTJIAAKY POrpaMm,
p pHt pet BBISIBJICHHE W MCIIPABJIEHUE OIINOOK.
po(heCCHOHATBHON
NeSTEBHOCTH COBpEMEHHBIM TIPOrPAMMHBIM M TEXHHYECKUM
Brancer | MHCTPYMEHTAPHEM NPOCKTHPOBAHIL, HACTPOHIL
U [POrpaMMHUPOBAHHS MHKPOKOHTPOJUIEPOB |
MHKPOIPOIECCOPHBIX CHCTEM.
IK-19 Cnoco6HOCTD OCHOBBI TIPOCKTHPOBAHHS IH(PPOBBIX CHUCTEM,
actBoBaTb B paborax IO CXEMHBIX pean3alliu, IPUHIUIIOB TOCTPOCHHUS
0 3HaeT ’
MOJIEIMPOBAHMIO TPOIAYKIINH, HOIXO/IbI K MOJIEIUPOBAHHIO u
TEXHOJIOTHYECKUX IPOIECCOB, [POrpaMMHUPOBAHUIO.
IIPOU3BOJCTB,  CPCIACTB  H O6ocHOBaT,  BBHIOOD  TOr0O  THUIM  HHOTO
CucTeM aBTOMaTH3alu, Vaeer | MPOTPAMMHOIO  CPEACTBA  JUIA  NPOBE/ICHHS
KOHTPOJIA, AMArHOCTHKH, IPOEKTHPOBAHUSI n MOJIEIUPOBAHHSI
MCHBITAHUA M YIIPABJICHHS MHKPOTPOIECCOPHBIX CHCTEM.
poIeccam, KHU3HEHHBIM
[MKJIOM TPOAYKIMH H €€
Ka4eCTBOM C HCIIOJIb30BAHUEM
COBPEMEHHBIX CpencTB
aBTOMAaTHU3MPOBAHHOTO VHCTpyMeHTaMH MOJIEIUPOBAHUS W  aHAIM3a
HPOCKTUPOBAHHA, 1o UPOBBIX  CXEM;  METOJAMH  COTPSDKCHUSI
pa3paboTke Braneer i
MHKPOKOHTPOJIJIEPOB c nepuepUHHBIME
AITOPUTMHYECKOTO u YCTPOIHCTBAMIL.
MporpaMMHOTO  oOecreueHus
CpencTB u CHCTEM
aBTOMATHU3AIMU ¥ YIIPABJIECHHS
poreccamMmu
OCHOBHBIE COBpPEMEHHBIE TEXHHYECKHE CPEACTBA
JUIS TIPOBEJNECHUS DKCIEPHMEHTOB, IPaBUIIA HMX
K-20 CrocobHOCTH 3naer UCIIOJIb30BaHUS U HACTPOUKH.
IIPOBOAUTE JIKCIICPHMEHTEL II0 Metonpl CHATHS XAPAaKTEPUCTHK, HW3MEPEHHUs
3a7laHHRIM — MCTOIMKaM € napaMeTpoB 3JIEKTPUUECKUX NMPUOOPOB, cOopa U
00paboTKON W aHAIM30M HX XpaHEHHs JAHHbIX.
€3yJILTaTOB COCTaBIIATh
pesy ’ [TnaHupoBaTh 9KCIIEPUMEHT, HPOBOJIUTH
OIMCAHUS BBIIIOJIHEHHBIX
. U3MepEHust, 00padaThIBaTh PE3YJILTAT COrIACHO
WCCIIeI0BaHMI u
3a/IaHHBIX METO/IHK.
HOArOTABINBATL JaHHbBIE Ul | YMEeT
A3DAGOTKH HAVAIEX O630POB [IprMeHSTh TEeXHHYECKUE CPECTBA, B TOM YHCIIC
pasp o e P peanu3oBanHbie Ha [IOBM nns mpoBenenus
1 myOuKarui
9KCIICPHMEHTA.
Bnaneer | Metonukoii  TNJIAHUPOBAHUST W MPOBEACHUS




IKCTIEPUMEHTA.

OCHOBHBIMU METOAaMH cOOpa U aHaIM3a JaHHBIX
AIIEKTPOHHBIX MPUOOPOB.

IIK-30 Cnoco6HOCTH
y4acTBOBaTh B paboTax 1o
NPaKTUIECKOMY
TEXHHYECKOMY  OCHAIICHHIO
pabouux MecCT, pa3MEIICHHIO
OCHOBHOTO u
BCIIOMOTATEIILHOTO
000opyI0BaHU, CpEIICTB
aBTOMATH3allMH, YIPaBICHHS,
KOHTPOJISl, JHAarHOCTHKH U

HCHBITaHI/Iﬁ, a TaxKKC II0 HX
BHCOPCHHUIO HA TPOU3BOACTBC

Ha3znauenme M cocTaB TeXHUYECKUM CpEaAcCTB

3naer HaCTPOUKHU u JKCILTyaTaluu
MHUKPOIIPOIIECCOPHBIX  Y3JIOB M KOMIIOHCHTOB
U(PPOBBIX CUCTEM.

Veer OcCy1ecTBISITh moabop HEO00XOAUMOT0
o0opymoBaHus AJis TPOBEICHUS padoT.
YmMmeHuem OLIEHHUBATh 11e71eCO00Pa3HOCTh

Brnazgeer | mpuMeHEeHHsI TOTO WM WHOTO TEXHUYECKOTO

CpeacTBa Il 3alaHHBIX KOHKPETHBIX YCHOBPII;'I.

Ne Kontponupye Kopap! 1 atansl popmupoBanus OneHoyHbIE CpeCTBa-
/1 MBbIE 3JIEMEHTOB KOMITETCHITUH HAaNMEHOBAHUE
paszaensl TEKYLIUH | OpOMEXYTOUYHAS
/TeMBI KOHTPOJIb arrecTanus
JUCIATUTUHBI

1 Paznen 1. TIK-19 | 3naem: oOmue cBeneHNs 00 OCHOBAX YO-1 IK3aAMEH
«BBenenve B MHUKPOIIPOIIECCOPHON TEXHUKH U €€ MECTO BOIpOCHI: 1-76
MUKPOIIPOLIECC B @BTOMATHYECKUX CHCTEMaX;

OpHYIO KIaCCU(PUKAIMIO U XapaKTEPUCTUKU
0a30BBIX JIOTHUECKUX 3JIEMECHTOB,
TEXHUKY» .
COCTaBJIAIOUINX OCHOBY H(POBOIt
Passien % DJIEKTPOHUKH; IIOAXOAbI K
<<YCTpOH€TBa NPOCKTHPOBAHUIO IJICKTPUUCCKUX CXEM
1 poBoi 1U(POBOIA IITEKTPOHHKH;
3JIEKTPOHUKI)
yMeem: TIPOU3BOAUTH BEIOOD I1P-6 -
JJEKTPOHHBIX KOMIOHEHTOB COTJIACHO
3aJ[aHHBIX TPEOOBAHMIA; OCYIIECTBIISITh
pacyer ¥ NOCTPOEHUE JIOTHIECKUX CXEM;
NPOBOJUTH MOJICTUPOBAHUE CXEM C
npumereHuem [1I9BM u
CHENHATU3UPOBAHHBIX [TPOTPAMMHBIX
CPEJICTB.
g1adeem.: YMCHHEM, UCXO/s U3 aHAIH3a T1P-6 -
KOHKPETHOTO 3a7aHus, GopMyIMpoBaTh
TpeOOBaHUS U MOJOUPATH HEOOXOIMMEIC
AJIEKTPOHHBIC KOMIIOHCHTHI.

2 Pasnen 3. OIIK- | 3Haem: OCHOBBI U CTPYKTYPY YO-1, IK3aMeH
«MHKponpoue 3 COBPEMCHHOI'0O MHUKpOIpoHeccopa, BOHpOCBI: 17-
ccopy Pa3HOBHIHOCTH MUKPOAPXHUTEKTYP H 118
Paznen 4. CHCTEMBI KOMaHJI; COCTaB ¥ Ha3HAYCHUE
«MHKPOApXHT Y3JI0B MHKPOKOHTPOJUIEPA; SI3BIKA U

CpeICTBa MPOrPaMMHUPOBAHHUS
CKTypa MHUKPOIIPOLIECCOPHOM TEXHUKHU.
MUKPOKOHTPOJI
lIepa u YMeem. BBIOIHATh OCTPOEHHE U I1P-6 -
WHTCIrpUPOBAH JIMarHOCTHKY HEUCIIPABHOCTH
HBIX B HCTO IJICKTPUUYECKUX CXEeM Tpeodpa3oBaTelnei;
YCTPOUCTBY» BBINOJHATH rpadueckoe NOCTPOCHHE
cxeM ¢ npuMmenenuem [1OBM u CAIIP.




61a0eem: COBPEMEHHBIM IIPOIPaMMHBIM U
TEXHHYECKUM HHCTPYMEHTapHEM
MIPOEKTUPOBAHHUSI, HACTPOHKH 1
IIPOTPaMMHPOBAHUS MUKPOKOHTPOJIIIEPOB
1 MUKPOIIPOIIECCOPHBIX CHCTEM.

[1P-6

Pa3nen 5.
«MHKPOKOHTpP
oJuiep 1
riepudepUHHBI
€ yCTpOCTBay

20,
I1K-30

3Haem: OCHOBBI CONPSDKEHUS
MHKPOIIPOIIECCOPHBIX CHCTEM U
niepruepUHHBIX YCTPOHCTB; OCHOBHBIE
COBpPEMEHHbBIE TEXHUUECKUE CPENICTBA IS
MIPOBEACHUS SKCIIEPUMEHTOB, paBHila UX
HCIIONB30BaHUs U HACTPOIKHU.

MeToab! CHATHS XapaKTePUCTHK,
HU3MEPEHUs MapaMeTpoB IEKTPUIECKUX
pudopoB, cOOpa M XpaHEHHs JaHHBIX.

YO-1,

IK3aMeH
Bompocsl: 119-
144

yMeem: TUIAHUPOBATH U TPOBOJIUTH
SKCIEPUMEHTHI C TIEKTPOHHBIMH
CXEMaMH C UCIOJIb30BAHUEM
HM3MEPHUTENBHBIX TPHOopoB; [IpuMeHsATh
TEXHUYECKUE CPENICTBA, B TOM YHCIIC
peanuzoBansbie Ha [I9BM s
MIPOBEACHUS SKCIICPUMEHTA.

[1P-6

6nadeem: METOMKOM TITAHUPOBAHUS 1
MPOBCACHUA SKCIICPUMEHTA; OCHOBHBIMU
MeTOo]aMu cOOpa M aHAJIN3a TaHHbBIX
3JIEKTPOHHBIX MPUOOPOB; CIIOCOOHOCTHIO
pa3paboTKU M IPOrpaMMHUPOBAHUS
MHKPOTIPOIIECCOPHBIX CXEM;
TECTUPOBAHMI Ha MAaKETe C MPUMEHEHUEM
HU3MEPUTENBHBIX YCTPOUCTB.

[1P-6

HIkayna oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI

Kox u ¢popmysinposka Srtanbl (GOPMUPOBAHUS KpHUTepHH noKa3zaTeJau 0aJLIBI
KOMIIETEH MU KOMIIETEH MU
3HaHue CnocoOHOCTh
XapaKTepUCTH a30uparbes B
OCHOBBI U CTPYKTYPY P P p p .
K, KOMITOHEHTHOM
COBPEMEHHOT'O
npefHa3HayeH | 0Oase,
MHKPOITPOIIECCOpa;
3HaeT g u 0COOEHHOCTAX
MPUHIUIIEI .
(TIOpOTOBHI OCHOBHOI SI3BIKOB 61-75
N MOCTPOCHHS,
il YPOBEHB) HOMEHKJIATYD | MPOrpPaMMHPOB
HA3HAYCHUS Y3JIOB U
OIIK-3 BI aHMS U Cpefax
KOMIIOHEHTHBIX
CrocoGHOCTh yacTeil MHKpOTIpOTieC | pa3paboTKu
HCITOJIE30BAaTh COPHBIX MHKPOKOHTPOJT
COBPEMCHHBIC YCTPOKCTB JICPOB
UH(POpPMAIUOHHbBIC YMenue
dop CnocoOHOCTh
TEXHOJIOTHH,  TEXHHKY, BEINOIHATE HCII0Ib30BaTh AGOTATE C
MPUKJIaHbIE HaITHCAaHHE U COBpPEMCHHBIC p
HU3MEPUTEIBHBI
MPOTpaMMHEIE CpPEJICTBA | yMeeT OTIAJIKy MPOTpamM, cperncTBa
MU npudopamu,
IpH  pemieHuW  3aaad | (IPOABHHY | BEIIBICHHUC U pa3paboTku u AHATIBHDOBATE 76-85
poeCCHOHATBHOM TBIH) UCIIpaBJICHUE MIPOTPaMMHPO o3 anfT
JIEATEILHOCTH OmuOOK B paMKax BaHUS pesy. ’
3aaHUs MHKPOKOHTpO | DoBiATh
' P p OIINOKH.
JUIEPOB
VYmMmenuem Brnanenwne CnocoOHOCTh
CaMOCTOSTEILHO Pa3InIHBIMH MIPUMEHSTh
BIIAJIEET
(Bbicoxuii) MIPOBOIUTH cpeicTBaMu M | cnenuanu3upos | 86-100
MTOCTPOCHHE MPOrPaMMHO- | aHHBIC
JJIEKTPUYCCKHMX CXCM, | alllapaTHBIMH | CPEIACTBa




OCYILIECTBIIATh KOMILUIEKCAMH | MPOrPaMMHPOB
MPOTrpaMMUPOBAHUE pa3paboTku aHus U
MHUKPOKOHTpPOJUIEpA C | MpOrpaMMHOr | pa3paboTKu
HCIIOJIb30BaHHEM 0 MUKPOIIPOIIECC
cpen pa3paboTKH obecriedeHnsT | OPHBIX
MHKpOIPOLIEC | YCTPOMCTB
COOpB
OCHOBBI TEOPHH CriocoO6HOCTB
IU(PPOBBIX CUCTEM, OpPUCHTHPOBATH
KOMIIOHCHTOM 0a3bl 3HaHue CiB
JIOTHYECKOM OCHOBHOM XapaKTePUCTHK
ANIEKTPOHUKH, HOMCHKJIATYp | ax
MK-19 CnocobHOCTB
6 sHaeT ANEKTPUICCKYIO Bl IOTHYCCKUX | 3JEKTPUUCCKUX
4acTBOBaTh B paboTax
y P (MoporoBs! OCHOBY JIOTUYECKHX 9JIEKTPOHHBIX | 3JEMCHTOB 61-75
o MOJICTUPOBAHHIO . -
o Jemp M pOBeHb) 3JIEMEHTOB, UCTOPHIO | KOMIOHEHTOB | LU(pOBOi
I KUK .
POAYKILHH, yp pas3BUTHUS U 00JACTH | IPUMEHSIEMOW | JIOTHKH, U
TEXHOJIOTUYECKHUX .
MPUMEHEHHUS B YCTPOMCTBaX | MPOBOJHUTH
MPOLIECCOB
pou ’ JJIEKTPOHHBIX aBTOMATH3alK | BBIOOP
TPOM3BOJCTB, CPE/CTB CTPOKCTB B u COrJIACHO
yerp
CHCTEM aBTOMATHU3AIINH, CHCTEMAX SQIAHHBIX
KOHTPOIIA, AHATHOCTHIH, aBTOMAaTU3AlUHU YCJIOBUH
UCTIBITAaHUU u Y vonme
TIpaBJICHUA
yrp AHanu3upoBaTh U MIPOBOJMTD
MpolIeccamMu, CnocoOHOCTh
MIPOBOTUTH no00p
KI3HCHHBIM IIUKJIOM paboTtath co
MOCTPOCHHE JIOTHYECKUX
MIPOAYKITUH u ee | ymeer CpeICTBaMu
JIOTHYECKUX AIEKTPOHHBIX
Ka4eCTBOM ¢ | (mponBuHy aBTOpU3UpOBaH | 76-85
9 UPPOBHIX CXEM, KOMITIOHEHTOB,
HCIOIb30BaHHEM TBIH) . HOTO pacyera u
BBITIOJHATH 0a30BBI | HCIOJNB30BAThH
COBPEMEHHBIX  CPEIICTB MPOCKTUPOBAHH
pacder B mpejenax CIIPABOYHYIO
ABTOMATH3UPOBAHHOTO METOTHKH J— s
MPOEKTUPOBAHHS, o o
pa3paboTke Vreront
AITOPUTMHUYECKOTO u
HpOFII))aMMHOI‘O MPOU3BOTUTH Brnanenue CriocoOGHOCTh
O6eCHe‘IeHI/I$[ CPEACTB 1 CaMOCTOSTEIbHBIN COBPEMEHHBIM MMPUMEHATH
CcHCTEM  ABTOMATH3ALIH BBIOOp KOMIIOHEHTOB | U CIIELIMAIIN3UPOB
U YIIpaBIIeHHs BIAZICET I_II/Iq)pOBbIX CXEM, TEXHOJIOTUSAMU AHHBIC
npoteccam (Bbicoxuii) MOHUMATh TIPUHIHIT U CPEeICTBAMH | CPEICTBA 86-100
pa6OTI)I, IIPOBOAUTH aHaJIn3a "u MOAECJIMPOBAaHU
MPOSKTUPOBAHUE MOJICIIUPOBAH | 5 M aHAJIN3a
CXEM Ha JIOTUYECKUX | s HU(POBBIX | HU(PPOBBIX
KOMITOHEHTAX JIF000# | cucrem cxem
CIIOHOCTH
CrocoOHOCTH
3HaHue BBITIOJIHSATh
OCHOBHBIE TIOJXOIBI
0a30BbIX 9KCIICPUMCHTBI
3HaeT U METOJIOJIOTHIO
MMOJIXOI0B K 10 33JaHHBIM
(TIOpPOTOBHI | TIAHWPOBAHUS U 61-75
IK-20 Cnoco0HoCTh i ypoBeHb) | mposeeHus MIPOBEACHUIO METOAUKaM 0€e3
IIPOBOJUTH SKMIIEPUMEHT | TIIyOOKOTO
9KCIICPUMEHTA
9KCIICPUMECHTBI 1o OB aHam3a
3aJaHHBIM METOIHMKAM C pe3yJIbTaTOB
00paboTKON M aHATN30M TonGupats YMmenue
Hux pPE3YIBTATOB, 060 HpOBaHI/Ie u MPUMEHATH
COCTaBJIATH  OIHCaHUI py COBpPEMCHHBIC
MPOTPaMMHOE CrocoOHOCTh
BEITTOJTHCHHBIX ymeer cpericTBa
N oOecrieueHHE IS aHAITM3UPOBATh
HCCIIeTIOBAaHUM U | (IpoJaBUHY HpoBeeHus aHaau3a u 3VIIbTATHL I 76-85
MIOJITOTABITUBATh JTAHHBIC | THIH) P cbopa pesy
JKCIIEPUMEHTOB C JIeNIaTh BBIBOJIBI
ULt pa3paboTku D CKTDHYCCKIMIL IKCICPUMEHTA
HAy4YHBIX  0030pOB U l'IpI/I6(f)paMI/I JBHBIX
nyOnukanuit JIAHHBIX
Metomamu Bnanenue CriocobHOCTB
BJIajieeT TUIAHUPOBAHUS, 3HAHHUSAMH MPOBOAUTD 86-100
(BBICOKHMIT) | cOOpa MaHHBIX OIICHKH U JKCIIEPUMEHTHI
IKCTIEPUMEHTOB C CIIOCOOHOCTH C IPUMEHEHHEM




IyOOKUM aHajlM30M | 10 aHaliu3a MPOJABUHYTHIX
pe3yIBTaTOB pe3yIbpTaToB CpencTB
SKCIEPUMEHTO | U3MEPCHHS,
B TIPOBOIUTH
MPUMEHEHUEM | aHAIIN3
BEIYUCIIUTENs | PE3yJbTAaTOB B
HBIX Cpell. CHETIHATH3APOB
aHHBIX
HAYYHBIX
nporpammax
OCHOBBI U YMeHue CrniocoOHOCTh
KOMITOHEHTBI BEIOMpATh pas3ouparbcs B
3HaeT MHKPOIIPOLIECCOPHBIX | COTJIACHO KOMITOHEHTHOH
(TIOpOroBBI | cHCTEM, 3aJTaHHIO Oaze, ymeHUe 61-75
it ypoBeHp) | mHTep(delicoB cBsi3n, | TpeOyeMyro TIOJIF30BATHCS
MK-30 CmocobHOCTB UCTIOJIHUTENBHBIX HOMEHKJIATYp | CIIPaBOYHOM
y4acTBOBaTh B paboTax YCTPOHUCTB Y YCTPOHUCTB JUTEPATYpOH
o MIPAKTUIECKOMY Ymenne Crioco6HOCTB
[IpoBomuts mogd0p
TEXHAIECKOMY TPeGVeMEIX WCTOJNB30BaTh | OPHEHTHPOBATH
OCHAIICHUIO  pabodmx peby COBPEMCHHBIC | CS B
KOMITOHCHTOB
MecT, pa3MeIeHHIO cperncTBa MIPOTOKOJIAX
yMeeT MHKPOIIPOLIECCOPHBIX
OCHOBHOT'O u MaKeTUPOBaHH | Mepeaadu
(npoxBUHY | cucTeM U 76-85
BCIIOMOraTeJbHOT'O o AU JaHHBIX,
TBI) OpraHu3anuy CBA3U
000pyI0BaHUs, CPEICTB pa3paboTku crocobax
JUIA BBIITOJTHCHUA
ABTOMATH3aLIUH, MHKPOIIPOLIEC | CONPSDKEHUS
[IPOrpaMMBI B paMKax
yIripaBJICHUsA, KOHTPOJIA, 3aaHKs COPHBIX MUKPOIIPOLECC
JMAarHOCTHKH u CHCTEM. OPHBIX CHCTEM.
HCIBITAHUN, a TakXe IO YMenue
WX  BHEJOPCHUIO  Ha CriocoOHOCTBIO TIPOBOANTH
. Crioco6HOCTB
TIPOU3BOJICTBE CaMOCTOSTEIbHOM MOHHUTOPHHT
BJIaJeeT a3paboTKA U COBPEMEHHBIX 0boduars,
.. | P®P P aHanu3upoBath, | 86-100
(BBICOKWMIA) | TIPOTPaMMHUPOBAHUS CPEICTB
TCHEPHPOBATh
MHUKPOTIPOIIECCOPHBIX | Pa3pabOTKH U e
CXEM, MPpUMCHATH UX
Ha NPaKTHKE

MeToauueckune PEKOMEHIAIUH, OIIPECACIAIONINE MTPOLHCAYPHLI OLICHUBAHUA

peE3yabTaToB OCBOCHHUA TUCIHUIIJIMHBI

OueHouHble cpeacTBA ISl MPOMEKYTOUYHOM ATTeCTANNH

[IpomexyTouHass arrTecTauus CTYAEHTOB IO JAUCHUIUIMHE «OCHOBBI
MHUKPOIIPOLIECCOPHON TEXHUKHW» IPOBOAUTCA B COOTBETCTBUU C JIOKAJbHBIMU
HOpMaTUBHBIMU akTamu JIBDVY u sBnsiercs 00s13aTeabHOM.

Bung npomexyTouHOM —arrectanii  — 3K3aMEH, MNPEAYCMOTPEH IO
JucuuIuiiHe « OCHOBBI MUKPOITPOLIECCOPHOM TEXHUKW», B BUJIE YCTHOI'O OIpOCa B
(dbopMe OTBETOB Ha BOIMPOCHI IK3aMEHALIMOHHBIX OWJIETOB (JIMOO TECTUPOBAHUA).
OK3aMEHAIMOHHBIM OMJIET COCTOUT U3 JIBYX BOIIPOCOB.

JInst  BBICTABJIEHUs OLIEHKM Ha DJK3aMeHe M0 AUCHUIUIMHE «OCHOBBI

MUKPOIPOLIECCOPHOU TEXHUKIUY MTPUMEHSIOTCS CIETYIONINE KPUTEPUHU:



o O1eHKa «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIM OTBET OTpa)KaeT
riy0OKOe U CHUCTEeMaTHYecKoe 3HaHue Bcero Marepuana. [Ipm oTBeTe Ha BOIpOC
UMEET MECTO CBOOOJHOE BIAJCHHUE KOHIICTITYaJbHO-TIOHATHIHHBIM aImapaToM,
JIOTUYECKH KOPPEKTHOE M YOS IUTEIbHOE U3JI0KEHHE.

o O1eHKa «XOPOIIO» BBHICTABISETCS CTYACHTY MPH TBEPIOM 3HAHUH
MaTepuaia, JOTHIeCKH KOPPEKTHOM, HO HE BCEr/ia TOYHOM M apTyMEHTHPOBAHHOM
U3JI0’)KEHUH OTBETA.

o OreHKa «y/AOBJIETBOPUTEIbHO» BBICTABISIETCS CTYIACHTY, €CIIM OH
BJIa/IEET 3HAHUSIMH OCHOBHBIX pazlesioB 0e3 IiyOOKOTO OCBOEHHUS M IPOpadOTKH
matepuana. Ilpu oTBeTe MOryT MMETb MECTO HETOYHOCTU (DOPMYIHPOBOK U
HapYIICHUS JJOTHYECKON TIOCTIET0BATEIHbHOCTH B U3JI0KEHUN MaTepurara.

o O1eHKa «HeyI0BJETBOPUTEJIbHO» BbBICTABISIETCA CTYICHTY, €CIH
UMEIOTCS  CIEAYIOLIME HEJOCTaTKM OTBETa: IIyTaHHOCTb B TOHATUSAX U
TEPMHUHOJIOTHH, TIOBEPXHOCTHOE M JIOTHYECKH HE BBICTPOCHHOE H3JI0KECHHE,

HC3HAHHNC OCHOBHBIX Pa3acyiOB MaTcpuralia, CylcCTBCHHLIC OIITNOKH.

Hepetteub munoeslx IK3AMEHAUUOHHbBIX 60NPOCOB

1. OcobenHocti ¥ OTIMYUA [UPPOBOTO OT AaHAJIOTOBOTO  CHUTHAJA.
HNudopmanmonHas eMKOCTh HU(POBOro ¥ aHAJIOTOBOT'O CUTHAIA.

2. CrocoOsl BKIItOUeHUs IU(POBBIX ycTpoicTB. [IpenMyiiecTBa U HETOCTATKH
U(POBOM STEKTPOHUKHU.

3. Xapaktepuctuku IudpoBoro  curHanma.  OOGo3HaueHUsT  HUPPOBBIX

MHUKPOCXEM.

HNuBepTop (0003HaYeHHE, TPUHLIUIT ACHCTBUSL, TAOINIIa HCTUHHOCTH).

Onement U (0603HaYeHUE, MPUHIIUT JESHCTBUS, Ta0IUIIa HCTUHHOCTH).

Onement UJIN (0603HaUYeHME, MPUHITUTT ACHUCTBUS, TAOJINIIa UICTUHHOCTH).

Onement U-HE (06o3HaueHue, npuHLIUI JEHCTBUS, TaOIUIa HCTUHHOCTH).

N oA

Onement WJIM-HE (o6o3HaueHue, MNpUHIUN  JEUCTBUSA, Tabiauiia

WUCTUHHOCTH).

9. Dnement Uckmouatomee-NJIN (o603HaueHue, MpUHITUN ACHUCTBUS, TaOIUIIA
HUCTUHHOCTH).

10.Peanu3anust pa3penieHus/3anpeneHus JOTHIECKUX CUTHAIIOB.

11.Peanu3anusi CMEMIMBAHUS JJOTUYECKUX CUTHAJIOB.



12.Peanu3anmsi yrpaBiasieMOTo HHBEPTOPA.

13.2nekTpuyeckas cxema rneMeHTa M (KOHTakTHast U MO HAs ).

14.Onextpuyeckas cxema snemenTa MJIM (koHTakTHas U 1UOAHAS).

15.2nekrpuyeckas cxema anementa HE (TpansucropHas).

16.Onextpuueckas cxema snementa WJIM-HE, moctpoennas Ha auomHo-
TPAH3UCTOPHOU JIOTHKE.

17.Onextpuyeckas cxema osnemeHta WM-HE, mnocTtpoeHHas Ha JIUOAHO-
TPAH3UCTOPHOU JIOTHKE.

18.Onextpuyeckas cxema anemeHTta M-HE, mocTtpoeHHas Ha TpaH3UCTOPHO-
TPaH3UCTOPHOMU JIOTHKE.

19.0nextpuueckas cxema osnementa WJIM-HE, noctpoennas wa KMOII
JIOTHKE.

20.OcHoBHbIe BubI JOTHKH. [IpenmymiectBa u Hegoctatku T TJI-moruku.

21.0OcHoBHBIC BUIBI TOTUKH. [IpenmytiecTtBa u Henoctatkun KMOII-norukw.

22.YpOBHHU BXOJIHOTO M BBIXOJHOTO HampspKeHUs jorudeckux sneMeHnToB (TTJI
u KMOII).

23.25eKTpUYECKUE MapaMeTPhl JIOTHYECKUX MUKPOCXEM.

24.BpeMeHHbBIEC XapaKTEPUCTUKU JTOTHYECKUX MUKPOCXEM (BUJIBI 3aJCPIKEK).

25.[TpuHIMITBI MUHUMH3AINH TUTHYeCKUX QyHKmi (kapTel KapHo).

26.VIMmyIbCHBIC TIOMEXH, CIIOCOOBI YCTPAHCHHMS.

27.Turbl BBIXOAOB JIOTHYECKHUX AJIEMEHTOB.

28.Crioco0bl COeTMHEHUS BBIXO/I0B JIOTHUECKHUX 3JIEMEHTOB Pa3HbIX THIIOB.

29.Cxema C OTKPBITHIM U 3aKPBITHIM KOJUIEKTOPOM (IIPUHITUTI, OTIUYHE).

30.[IpuMeHeHne CXeM C OTKPBITHIM KOJIJIEKTOPOM.

31.IIpunIun «MoHTaXHOTO-M».

32.1ludpossie 6ydeps! (mpuHLIU PAOOTHI, BUBI, CIOCOOBI TOAKIIOYCHUS).

33.0co0eHHOCTH KOMOMHAIIMOHHBIX YCTPONCTB.

34 Myneturiekcopel  (O0o03HaueHue, TabaWila UCTUHHOCTH, MPUHIUI
JEeUCTBUS, BUJIBI).

35.Peanuzarust MynbTUIIEKCOPA HA JIOTHYECKHUX AJIEMEHTAX.

36.Ucnonp3oBaHne ~ MYJbTUIDIEKCOpA B KauyeCTBE  YHHUBEPCAIBHOTO
KOMOWHAITMOHHOTO YCTPOMCTBA (CXeMa).

37.CniocoOnl kKogupoBaHus curHaiga. CXembl pear3aiiy MociIe0BaTeILHOTO
KOJMPOBAHMS.

38.MynbTHUIUIEKCOp  Kak  mIpeoOpaszoBaTelb  NapauIeIbHOTO  Koja B
ocCJieJOBaTEIbLHBIN.

39.lemynprumiekcopsl  (O0o03HaUeHWE, TaOnWIla WMCTUHHOCTH, TPUHIIAI
NEUCTBUSA).

40.1lIudppatop (OOo3HaueHWe, TaOIMIA WCTUHHOCTH, TPHUHIUI EWCTBHS,



Ha3HAYEHUE).

41.lemmudpatop (OOo3HaueHue, TabOIMIlAa WCTUHHOCTH, MPUHIUI JIEUCTBUS,
Ha3HAYCHUE).

42.Peanuzanus gemmdparopa Ha JOTHYECKUX JIEeMEHTaXx.

43.TIpumenenne nemmmdpaTopa B Ka4eCTBE CEIEKTOPa KOIOB.

44 TloakmodeHne nHAUKAuK (7-MU CETMEHTHOMN ) K AemH(paTopy.

45. AHanoroBbli U MUPPOBOI KoMIapaTop (0003HaYEHHE, TPUHIIUI ACHCTBUS,
Ha3HAYCHUE).

46.Kommaparop paBeHCTBa (Ha3HAUYCHHE, CXEMA).

47.KoMmaparop BeJIMYMHbI (Ha3HAYCHHUE, CXeMa).

48.AnanoroBeii U UQPpPoBON cymmarop (0O603HaueHHE, MPUHIUI JCUCTBUS,
Ha3HAYECHUE).

49.0OnHOpa3pAIHBIA U TTOTyCyMMaTOp (OTINYHE).

50.Cxema Tpexpa3psgHOro cymmaTopa.

51.Apu¢pmernko-nornueckue  ycrpoiictBa  (OOo3HaueHue, Ha3HAYCHHE,
MPU3HAKH).

52.Bunasl curaaios.

53.[Ipunnumn paboTel MyJIbTUBUOpATOPA HA TUCKPETHBIX KOMIIOHEHTAX

S54.IlpuHuun paboThl KIyIIEro MyJbTUBHOpaTtopa (omHOBHOpaTopa) Ha
JOTUYECKUX KOMIOHEHTaX

55.Tpurrep IIIMuTTa Ha JOTMYECKUX DJIEMEHTaX (CxeMa, MPUHLMUI JIEUCTBUS,
ycTpoicTBa Ha Tpurrepe lIMutra)

56.RS-Tpurrep (mpuHUUN pabOTHI, MOCTPOCHHUE HA JIOTHYECKUX IJIEMEHTaX,
Ta0JIHIa HCTUHHOCTH)

57.JK-tpurrep (mpunuun paboTel, mocTpoeHue Ha RS-Tpurrepe, Tabniuia
UCTUHHOCTH)

58.11puntmn paboThl CHHXPOHHBIX TPUTTEPOB

59.D-tpurrep (mpunuun padoThl, TabJWIla UCTUHHOCTH, ycTpoiicTBa Ha D-
TPUITEPE)

60.T-Tpurrep (mpuHImN padOTHI, TAaOJHUIIA WCTUHHOCTH, YCTpOWCTBa Ha -
TpUITEPE)

61.Peructpsl (Ha3HaUYeHUE, BUJIBI, 0003HAYCHHE ,[IPUMEHEHHUC)

62.1TapamiensHblil peructp (MPUHIUT ACHUCTBUS, TIPUMEHEHHE )

63.CaBuroBblii peructp (IPUHIMUN JOEHCTBUS, NPUMEHEHHUE ,peanu3anus Ha
TpUITEpax)

64./1Bonunsiii cueTunk (OO03HaUECHHE, TPUHIUI paOOTHI)

65.CueTunK-eanTeNnhb (mpuHIMO ~ paboTHI, peanu3anus  JCIUTEI
MPOU3BOJILHON YaCTOTHI)

66.Buapl cueTunkoB (0003HAYCHUS, HA3HAYCHUE)



67.IIpuHnum qUCKpeTU3aIii BpEMEHN U KBAHTOBAHUS CUTHAJIA

68.Hudpo-ananorossiii npeodpazosarens (LIAIT) (O6o3HaueHue, BUIbI)

69.11apamnensupiii 1IAIl B3BemmBaroIero TUMa Ha OCHOBE ONEPAIMOHHOTO
ycuiauTens (cxema, IpUHITUIT paboThI)

70.YcrpoiictBa Ha ocHOBe L[AII

71. AnanmoroBo-1udpoBoii npeodpazoBarens (AL (O6o3HaueHUe, BUIHI)

72.1TocnenoBarenbubiii ALl mocnegoBaTenbHOTO cYeTa (Cxema, MPUHITUI
pabdoThI)

73.IlocnenoBarenbHbiil AL mopa3psaHoro KoaupoBaHus (IPUHITUIT PaOOTHI)

74 Ilapamnensubiii AL (cxema, mpuHITUIT pabOTHI)

75.Cxema mupoTHO-UMIyJbcHOTO Moayistopa (IIIMM) Ha ananoroBbix
KOMIIOHEHTaX

76.Cxema mHMPOTHO-UMITyJIbCHOTO Monynsaropa (IIMM) nHa uudpoBbix
KOMIIOHEHTaX

77.Matpuua namMsitu (CTpyKTypa, BUAbI).

78.Buapl namatu (0003HaYEHUS, TUTIBI, IPUMEPHI)

79.CBepxObICTpast MaMsTh (CXEMBbI, MPUHIIUIIBI, TPUMEHEHHE )

80.CtpyKkTypa sMeMKH TaMsITH.

81./lunamMuueckas ~ ONepaTUBHAs MMaMsiITh (CTPOCHHWE  SIYCHKH,  BHUJIBI,
IPUMEHEHUE).

82.CraTudeckast oriepaTuBHAs MaMsATh (CTPOSHUE TUCHKH, TPUMEHEHUE).

83.CpaBHeHue  TUIOB  OMNEpAaTUBHON  mamMATH.  PeructpoBeiii  (aiin
(o0o3HaUYeHUE, CTPYKTYpa, HA3HAUCHHUE).

84.ITocTossHHOE ~ 3allOMUHAIONIEE  YCTPOMCTBO  (CTPYKTypa  STUCHKH,
OpraHu3alysi, IPUHITUIT 3aIHUCH).

85.ITepenporpammupyemoe 113V (cTpykTypa suerku, opraHu3aius, MPUHITUT
3aMUCH-CTUPAHU).

86.Buapl mporpaMMUpyeMbIX JIOTHYECKUX MaTpull (BUIbI, Ha3HAuYCHHE,
OTJINYHE).

87.IlonaTue apXuTeKTyphl (BUABI ApPXUTEKTYD).

88.43b1k accemOepa (BUl KOMaH]).

89.CtpykTypa KOMaHbI, pa3MEIICHUE TIPOTPAMMBI B TTAMSITH.

90.ITonsATHE MUKPOAPXUTEKTYPHI, OTIIMUNE OT APXUTEKTYPHI.

91.Vnpomennas ctpykrypa LIITY (0OCHOBHBIE y3IIbI, CBSI3H).

92.DTanbl BEINOJHEHUST KOMAaH/IbI.

93.DOnemenTsl, Bxoadiue B cTpykrypy LITY.

94.0Opranuzanus cBa3eil BHyTpeHHHX y3510B LIITY.

95.CoBpemennbIii MukpokoHTposuiep Ha npumepe MK AVR Atmel (ctpykrypa,
YCTPOMCTBA B COCTaBE).



96.0OcHOBHBIE TapaMETPbl MUKPOKOHTPOJIIEPA, OTIINYHE CEMENCTB.
97.Pacnpenenenue npocTpaHcTBa onepaTuBHOM naMatu (SRAM).
98.Peructpsl 00111eT0 Ha3HAYEHUS.

99.Peructpsl 1 MOPTHI BBOJIa-BbIBO/Ia (HAUMEHOBAHHS, HA3HAYCHUE).

100. Peructp craryca (Ha3HaueHUE OUTOB, UCIIOJIB30BAHUE).

101. VYka3zarenb cTeka (Ha3HaYeHUE, TPUMEP UCIIOIb30BaAHUS).

102. [IpepriBanus (Bce BU/IbI, HA3HAUYCHUE, TIPUHIUIT PAOOTHI).

103. [IpepbiBanus no BHemHemy BoznercTBuio INTO, INT1 (nHaznaueHue

PErucTpOB, IPUHITUIT PAOOTHI).

104. [IpepoiBanus no BHemHeMy Bo3aeiicTBuio PCINTO0..23 (nHaznaueHue
PEruCTpPOB, IPUHIIUI PAOOTHI).

105. [IpepriBaHUs 10 MEPETOTHEHUIO CUETUUKA (HA3HAYEHUE PETUCTPOB,
OPUHIUI pabOThI).

106. OCII3Y (EEPROM) (mpumep HCHONB30BaHUS, XapaKTEPUCTHKH,
PETrUCTpPHI).

107. CueTynku/TaiMepbl ~ MHUKPOKOHTpoJUiepa  (BUABI,  Ha3HauYCHUE,
UCIIOJIb3yEeMbI€ BXOJIbI U BBIXO/bI, PETUCTPHI HACTPOUKH ).

108. CueTtunk/TaliMep 0 MUKPOKOHTPOJIIEPA (nosicHenue
(YHKIHMOHAJIBHOU CXEMBI).

109. ba3oBblii pexxuM cueTynka/TaiMepa MUKPOKOHTPOJIIEpa.

110. Pexxum cpaBHeHus o coBnaaeHuro cuerunka MK,

111. Pexxum IIINUM cuetunka MK.

112. Pexxum LIIVM c¢ tounoi dazoit cuerunka MK.

113. Peructpel MNpOTOKOJNOB MEpefayd JaHHbIX (BHIbI, HAMMEHOBAHMS,
Ha3HAYCHUE, HACTPOUKH PEIKUMOB).

114. [Tporokon UART (nmpuniun paGoTsl, HA3HaAYE€HNUE PETUCTPOB).

115. [MIpotoxon SPlI  (ctpykTypa, mpuHIMI pabOTHl, Ha3HAYCHHUE
PErUCTpPOB).

116. [TpoToxon TWI (mpuniun paboTsl, Ha3HAYEHUE PETUCTPOB).

117. AHaJIOroBbI  KOoMmapatop (YCTpOWCTBO, Ha3HAYCHHE, PEKUMBI

paboThl, PYHKITMOHATIbHASI CXEMa, PETUCTPHI).

118. AHanoroBo-1uppoBoi npeoOpa3oBaTeNb (cTpyKTypa,
XapaKTePUCTHKHU, OCOOEHHOCTH, MPUHLUI MpeoOpa3oBaHusl, PETHUCTPHI).

1109. Cucrema yIpaBJIEHUS JUHAMHYECKAM CEMHCETMEHTHBIM
WHIUKATOPOM (CXema MOJKIIOUEHHUS, IPUHIUI PaOOTHI).

120. Cucrema  ympaBiieHHss ~ MaTPUYHBIM  HMHJIUKaTOpoM  (cxema
MOAKIIOUECHUS, TPUHIUIT Pa0OThI).

121. Cucrema  ynpaBieHMss ~ MaTpUYHOM  KjaBuUartypod  (cxema
MOJIKJIFOUEHUS], IPUHIIUIT PabOThI).



122. Kunkokpuctamuyeckuid  aucried  (pa3HOBUIHOCTH, OCHOBHBIE
KOHCTPYKTUBHBIE 3JIEMEHTBI, IPUHIIUI YIIPABICHUS).

123. Cermentnbiit XKK-aucruieit (KOHCTpYKIUS, TPUHIUI YIIPABICHUS).

124. MatpuuHblii JUHAMHUYECKUM JAWCIUICH (BUI SIYCHKHU, MPUHITUI
YIPABJICHHUS).

125. MatpuuHnblii  cTaTUYeCKUW JOUCIUIeW  (BUJ — SYEWKW, TMPUHIUI
YIPABJICHHUS).

126. [[Betnoi XK-nucnnei (Bua NUKces, MPUHLNI YIPABICHHUS ).

127. CumBonbHbIi XKK-qucmieit (0coOeHHOCTH, CTPYKTYPA).

128. WNurtepdeiic, mnporokon, ¢peiim (kaap), maker, OalT, OKTET
(ompeneneHre TEPMUHOB U X OTIIUYHE).

129. OCHOBHBIE TPOTOKOJIBI  TMOCJIEIOBATENFHOM Tepenayn  JaHHbBIX
MHKPOKOHTPOJIIEPA Atmel (mpuHLHUIT peanuzanuu, OTJINYHS,
IPEUMYILECTBA, HEJOCTATKH).

130. [Iporokon UART (xapakTepUCTHKH, HA3HAYEHUE, BU]I IEPETABAEMOTO
KaJipa/oKTeTa).

131. Unrepdeticel, peanusyromue mnpotokonl UART (HaumeHoBaHuA,
OTIINYUS, DIIEKTPUUECKUE XaPAKTEPUCTUKU, TPUMEHEHHE).

132. [Tporokon SPl (xapakTepuCTHUKH, CHOCOOBI TOIKITIOUYCHUSI, PEKUMBI
paboThl, BHYyTPEHHE YCTPOMCTBO).

133. [Tporokon TWI (xapakTepuCTHKH, TPUHIMI pabOThl, OOMEH JaHHBIX
MEXy HECKOJBKUMHU yCTPOUCTBAMU).

134. Knaccudukanus 371eKTpUYeCcKuX IBUraTeseH, BUAbl, 0COOEHHOCTH.

135. Mertozs! ynpaBiaeHuUs: IBUTATENEM ITOCTOSSHHOTO TOKA C IPUMEHEHUEM
MUKPOKOHTpPOJIIEpa (CXEMbI, PEKUMBI).

136. Mertozp! yrpaBieHUs: JBUTaTelIeM NEPEMEHHOIO TOKA C TPUMEHEHUEM
MUKPOKOHTpPOJUIEpa (CXEMbI, PEKUMBI).

137. KoHCTpyKIIMsi BEHTWJIBHOTO DJICKTPOABUTATENS W TMPUHUHUII €r0
yIpaBJeHus ¢ MpUMEHEHHEM MUKPOKOHTpoJuiepa (o01mast cxema).

138. KoHcTpykiuss peakTUBHOTO DJEKTPOJABHUTATENIsT W TPHHIMI  €r0
YIPABJICHHS C MPUMEHEHHEM MUKPOKOHTpoJIepa (001masi cxema).

139. KoHcTpykiuss ¥ BUIBI IIATOBOTO DSJEKTPOJABHUTATENs, M OCHOBHBIE
PEKUMBI €T0 YIIpaBJICHUSI.

140. Pexxnmbl yripaBiIeHHS IIArOBBIM JIBUTATEIIEM.

141. Buasl 1 0COOEHHOCTH MO3WUIIMOHHOTO (CIEAIIET0) IJIEKTPONPUBOJA
(oOmras cTpyKTypa).

142. Bubl 7aTYMKOB MOJ0KEHUS/YTIIa 110 TPUHITUITY JEHCTBHUS.

143. Buael 1aT4MKOB MOJOXKEHHUS/YIia MO CHOCO0Yy MpenCTaBICHUS

uHbOpMaInu.



144, HpaiiBeppl,  CWJIOBble  mpeoOpa3oBaTtenu  JUisl  yNpaBICHUS
3JIEKTPOJIBUraTeNIEM (CXEMBbl, Ha3HAUEHHE, YIIPABICHUE).

OneHo4vHbIe cpeacrea aAJist TeKy]_lIeﬁ arrecranmumn

Texymass  arrecranmst  CTYAEHTOB IO  AucIMIUIMHE  «OCHOBBI
MUKpPOIIPOLIECCOPHO TEXHUKW» MPOBOAMUTCS B COOTBETCTBUU C JIOKAJIbHBIMU
HOpMaTUBHBIMU akTamu JIBDVY u sBnsiercs 00s13aTeabHOM.

Texymass arrecranuss 1o aucuuiimHe «OCHOBBI MHKPOIPOLIECCOPHOM
TEXHUKW» MPOBOJAUTCA B (POpME KOHTPOJBHBIX MEPOIPUATUH (coOecenoBaHus,
pelIeHUs 3a/1a4 CaMOCTOSTENIbHOW pabOThl, BBIMOIHEHUS U 3aIIUThI Ja00PaTOPHBIX
paboT) MO OLIEHMBAHUIO (PAKTUYECKUX PE3YNbTATOB OOYYEHHsI CTYJEHTOB U
OCYLIECTBIISIETCS BEAYIUM ITPENOIaBATEIIEM.

OObeKTaMM OILIEHUBAHMSI BHICTYTIAOT:

- yueOHas JUCUUIUIMHA (AaKTUBHOCTh HA 3aHATHSX, CBOEBPEMEHHOCTH
BBIIIOJIHEHUS 3aaHUM, IIOCEIIAaeMOCTh BCEX BHJOB 3aHATUU IO aTTECTYEeMOM
JTUCUUIUINHE);

- CTENIEHb YCBOEHUS TEOPETUYECKUX 3HAHMI;

- YPOBEHb OBJIAJICHUS IPAKTUYECKUMH YMEHUSMH U HaBBIKAMU IO BCEM
BUJIaM y4eOHOI paboThI;

- pe3yJIbTaThl CAMOCTOSATEIIBHOM PaOOTHI.
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