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1. HEJIU U 3AJJAUYN JTUCHUITIMHBI
1.1. Heaun AucuMmIMHbI
[lenb npenogaBaHus JUCHUILUIUHBI — U3YYEHHUE METOJIOB CHHTE3a LU POBBIX
YCTPOMCTB W METOAOB MPOECKTUPOBAHUS MHKPOIPOILIECCOPHBIX YCTPOMCTB;
dhopMHpOBaHHE TIPAKTUUYECKUX HABBIKOB MPOEKTUPOBAHUSA ITU(PPOBBIX U
MHKPOIPOIECCOPHBIX CUCTEM.

1.2. 3aga4yu ocBOEHM S JUCUUILIHHBI

JIns TOCTHKEHUS TEIN CTaBsATCS 3a/1a49M:

1.2.1. O3HaKoMJICGHHE C OOIIMMH KOHIICHIIMSIMH, MaTEMaTHYECKUM 0a3ucoM
MOCTPOCHUSI IU(PPOBBIX CUCTEM KOMOMHAIMOHHOTO U MOCJIEA0BATEILHOCTHOIO
TUTIOB W OCBOCHHE METOJIOB MHHHUMH3AIUM CJIOKHBIX JIOTHYECKHX CXEM C
ncnoiap3oBanueM kapt Kapno.

1.2.2. OcBoeHME METOAOB MPOCKTUPOBAHUSA CUHXPOHHBIX U ACMHXPOHHBIX
CYETUYMKOB JIJIs1 BOCIIPOU3BECHUS YUCIOBBIX MOCIIEI0BATEIIbHOCTEM.

1.2.3. IlonydyeHue  MPAKTUYECKHX  HABBIKOB MIPOEKTUPOBAHUSA
MHUKPOTIPOIECCOPHBIX CUCTEM.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII

HNucrumumaa  «CXeMOTeXHUKA MHQPPOBBIX  JJIEKTPOHHBIX  YCTPOUCTBY»
OTHOCHUTCS K TUCIMIUIMHAM 9acTH, POPMHUPYEMOHN yIaCTHHKAMU 00pa30BaTEIbHBIX
oTHoleHui 6yoka b.1 yueGHoro mnaxa.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE
[Tpomecc nzydeHus: TUCIUTUTAHBI « CXEMOTEXHHKA MU(PPOBBIX SJIEKTPOHHBIX
YCTPOWCTBY» HANpaBiIeH Ha (OPMUPOBAHUE CIICTYIONTUX KOMITCTCHITHI:
[IK-1 - Cnoocoben k 00paboTke pe3yNbTaTOB HU3MEPEHUN ¢
WCITOJIb30BAHUEM CPEJICTB BBIYHCIUTEIHLHON TEXHUKH, OCHOB MAaTEMaTHYECKOTO
o0ecrnieueHus: ¥ MporpaMMHUPOBaHUSI.

Kon Pe3yabTaThl 00yueHHs, XapaKTepU3ywIimne
KOMIIETEHITUN c(hopMUPOBAHHOCTH KOMIIETEHIIUH
ITK-1 3HATh OCHOBHBIE TMPUHIMMBI  Ppa3pabOTKu  IUGPOBBIX

YCTPOWMCTB, POJb W  MECTO TakKMX YyCTPOMCTB B
PaIlMOTEXHUYECKUX CUCTEMAaxX U KOMIUIEKCaX;

YyMeThb CTaBUThH U PELIATh CXEMOTEXHUUECKUE 3a0a4H,
CBSI3aHHBIE C BBIOOPOM LU(PPOBBIX CXEM PATUOTEXHUUECKUX
YCTPOMUCTB U CUCTEM;

BJIAIeTh MAaTEMaTUYECKUM arapaToM aireOpbl JOTUKU AJIs
pEIlIeHUs 3a]1a4 MPOSKTUPOBAHUS CIIOKHBIX HU(PPOBBIX
YCTPOMCTB U METOJIAMH UX PEAIM3ALMHU C TIOMOLIBIO
COBPEMEHHBIX NMPOI'PAMMHBIX AKETOB.




4. ObBEM JUCHUIIJIMHBI

O0mast  TpyJOEeMKOCTb
AIIEKTPOHHBIX YCTPOICTB» COCTABIAET 4 3.€.

TUCIUATUINHBI

«CxeMOTEXHUKA

Pacnpez[eﬂeHI/Ie TPYAOCMKOCTHU JUCIHUIIJIMHBI 110 BUAaM 3aHATUMN

OuHasi popma 00yueHHs

Buasl yueO6HOM paboThI Bcero vacos CGMZCTPH
AyIuTOpHBIE 3aHATHS (BCEro) 90 90
B ToMm uncie:

Jlexuuu 36 36
ITpakTnueckue 3ausarus (113) 18 18
Jlabopatopusbie padoTsl (JIP) 36 36
CamocrosiTesibHast paboTa 54 54
KypcoBasi padora + +
Yackl Ha KOHTPOJIb 36 36
Buibl mpoMeKyTOUYHOM aTTECTAIUU - DK3aMEH + +
OO6m1ast TpPy10€MKOCTh

aKaJEMHYECKHE YacChl 180 180
3.€. 4 4

UG POBBIX




5. COJJIEP’KAHUE JUCHUILIUHBI (MOY.JIST)
5.1 Conepmaﬂne pa3acjioB AUCHHUIIJINHBI /| pPacrpeacjaicHmue
TPYAOEMKOCTH IO BUAAM 3aHATHH
o4Has popma o0yyeHust

Ne |HaumenoBanue Jlexn [paxk | JIa6. CPC Bcero,

o/ TeMBL Coneprxanue pasjena sam. | san. qac

I |Iludpossie [Mudpobie cuCTeMbl. Y IPaBISIONIHE 3 1.5 3 5 12.5

CHCTEMBI U cucremsl. [Ipumep 1udpoBoii cuctemMbl
IIPEACTABICHUE

ynpasieHus. Jloruueckue CUrHaibl 1
uHpopMauu

¢yukiun. [TonoxurensHas u
oTpUIaTeNbHas JIOTHKa. JJocTOMHCTBA U
HEJOCTAaTKH aHAJIOTOBBIX U ITU(PPOBHIX
yCTPOMCTB. AHAIOTOBBIE U IU(PPOBBIC
curHaiabl. OCHOBHBIE TapaMeETPhI

1 poBoro curnana .OCHOBHBIC THUITBI
1U(POBBIX YCTPONCTB: KOMOUHAITMOHHBIE
Y TIOCTIEIOBATEIFHOCTHBIE YCTPOUCTBA.

MareMaTHuecKkoe OnucaHue
udpoBbIX yeTpoicTB. [IpeacraBnenue
uHpopManuu B IU(POBHIX YCTPOICTBAX,
OCHOBHBIE OTIepaIiH: JUCKPETH3AIHS,
KBaHTOBAaHHUE, KOJUPOBAHUE.
[IpencraBnenue yncen B UPPOBBIX
cucremMax. J[BoMuHbIE YKCIA.
[TpeoOpazoBanue yucesn.
[lecTHaaarepuyHble 1 BOCbMEPHUYHBIC
yrcia. ApudMeTHuecKue onepanuu Haj
JIBOWYHBIMH yrciaamu. CioxeHue.
OTpunarenbHble Yicia U BEIYUTAHUE.
JIBOUYHO-JIECITUYHOE TPE/ICTABICHUE
necaTU4HbIX uncen. [IpeacraBinenue
an(haBUTHO-IIM(PPOBHIX CUMBOJIOB.
[Tpumep tuppoBOii TOrMYECKON CXEMBI.

2 | Jloruueckue OcHoBHbBIE cBeficHHS H3 anreOpsi|3 1.5 3 5 12.5
OCHOBBI JIOTUKH. Jlornueckue CUTHAIIBIL.
Hﬂ(bpovBHX Jlornueckas cxema, NPHHAMAIOMIAS U
YCTpOHCTB BBLAIOIAsA CUTHAJEL. [Ipocroe
BhICKa3bIBaHHE. CII0JKHOE BHICKA3bIBAaHHE.
Jlornueckas Gpynkius. PyHKINUU OAHOHN U
IBYX TIEpEMEHHBIX. AnreOpamyeckue
onepanuu HaJ JIBY3HAUHBIMU

NEPpCMCHHBIMHU.




OCHOBHBIE JIOTHYECKUE ONIEPALIUU U UX
peannzanus. Jlormdeckoe oOTpuULaHMUE;
yCIIOBHOE Tpadudeckoe 00O3HAUCHUE
jornueckoro odneMmenra HE, TtaGmumna
HUCTUHHOCTU U €r0 CXEMHas peajn3alius.
Jlornueckoe CII0KEHHUE; YCIIOBHOE
rpaduueckoe 0003HAUEHUE JIOTUYECKOTO
snementa MJIW, Tabauiia KCTUHHOCTU H
ero cxemHas peanusanus. Jlormueckoe
YMHOXXEHHE; YCIOBHOE rpaduieckoe
0003HaYeHHE JIOTHUECKOro siaemeHTta MU,
Ta0Inlla WCTHHHOCTH M €ro CXEMHas
peanu3anusi. Onwucanue paboThI
norudeckux osnemenTtoB HE WM U ¢
IIOMOUIBIO BPEMEHHBIX JUarpaMm.
Iloustne Oasmca: mgOrHYECKUH Oasuc,
MHUHHAMAaIbLHBIN 0asuc. Onepanust
eddepa.  ycmoBHoe  rpaduyeckoe
0003HaYeHHE JIOrMyeckoro snemeHra U-
HE, Tabnuia HCTUHHOCTH U €ro CXeMHas
peanu3anus. Onepanus «Crtpenka
[MTupcay, YCIIOBHOE rpagudeckoe
00O3HaYeHHE JIOTHYECKOTO  3JEMEHTa
WJIN-HE, Ttabauna HUCTUHHOCTH M €ro
CXEMHasi pealu3anus. YHUBEPCaIbHBIN
xapakrep jgornyeckux sieMmenTos U-HE u
WJIN-HE u peamu3anuss Ha UX OCHOBE
mornueckux  omepaumi  HE,W WJIN.
Oneparust «UCKIIIOYAIOIIEe NI
(ctporass  nu3btoHKIMsA).  Omnepauus
«uckirovaromee  WJIM ¢ uHBepcuen.

Bydep.

OCHOBHBIE ~ COOTHOIIECHHUSI OYyJIEeBOM
anreOps! . [IpuHIUI TBOWCTBEHHOCTH.

ToxaecTBa U UX MPUMEHEHUE (AKCHOMBI
anreOpsI JIOTUKHU JUTSt OJTHOM
nepemeHnHon ). I [pumenenue

COOTHOLIEHHUI: HEUCIOJIb3yEMBIE BXOIbI
seHTwien UM, WJIM. Yersipe OCHOBHBIX
3aKOHa anreOpbl JIOTUKHU:
MEePEMECTUTENbHBIM  (KOMMYTAaTUBHBIN),
COYeTaTEIbHbIN (accolMaTUBHBIN),
pacTipeneuTenbHbI (TUCTPUOYTHUBHBII)




u obmeit naBepcun (popmynsl 1e Mop-
raHa wid 3aKkoHbl HHBepcuu).llpaBuio
CKJICMBaHMS  (MCKIIIOYEHHs), MPaBUIIO
MIOTJIOIEHUSL.

@DopMmel pecTaBIeHUs PyHKIUH
anreOps! noruku (PAJI):cnoBecHoe,
TabIM9YHOE, anredbpandeckoe
(coBepilIeHHAs! AU3BIOHKTUBHAS
HOpMalibHast popma, coBepIIeHHAs
KOHBIOKTHBHAs HopMalibHas popma), B
BU/JIE TOCJIEI0BATEIILHOCTH JECATUYHBIX
dp. MuUHTEpM, MaKCTEPM.
[Ipeobpa3oBanre 1 MUHUMHU3ALUSA
norudeckux BoipaxeHuil. Kaptel Kapno
(nnarpamMmsbl Beitua) s AByx, Tpéx u
4eThIPEX MepeMeHHbIX. OCHOBHBIE TaIbI
MuHuUMHU3anuu. [Ipumep MUHUMHK3aLMK
JoruyecKuX QyHKIMNA. MUHUMHU3AIHS
HE IIOJIHOCTBIO OIPEACIIEHHBIX
JIOTHYECKUX (YHKIUN

Kom6unanmmoH-
HEBIE
yCTpOMCTBA

KoaupoBanue nngpoBoit napopmanuu u
HanOonee  pacmpoCTpaHEHHBIE  KOJBI.
ITopsnox [IPOBEICHUS CHUHTE3a
KOMOWHAIIMOHHBIX ycTpoiicTB. [Ipumep
CHHTE3a KOJoIpeoOpa3oBaTes 4ucia U3
IIPSIMOTO HATypaJbHOrO Koja «8-4-2-1» B
koI «4-1-2-1».

KononpeoOpa3zoBarenu: mugpparopsl U
nemndpartopsl.  demmudparop. Cuntes
JMHEWHOTO TOJHOTO Aemudparopa Ha 2
BxoJa U 4 Beixona. Ilpumep npumeneHus
JMHEHHOTO nemudparopa: cxema
npocreimero  monynst  O3Y..Ilpumep
CHHTE3a HEMOJHOro Jemudparopa Ha
BXOJIHBIE YHCJIAa B JIBOMYHOM KOJ€ B
3alaHHOM dJIeMeHTHOM Oaszuce Ha UMC
cepunt 155/SN74. O6nactu npuMeHEHHS
neundpartopos. ludparoper. IIpumep
CHHTe3a MHudpaTopa BBICOKOTO YPOBHS
4x2 ¢ WCHOJB30BAHUEM JIOTUYECKHX

3JIEMEHTOB N-HE. IIpumeHeHue
mmdpaTopos.

MyIbTUILIEKCOPBI. YTO.
OyHKIIMOHATbHAS cxeMa. Cunres
MyJbTUIUIEKCOpa  4-1. Peanuzanus

Joruyeckux  (yHKIMA HAa  OCHOBE
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MYJIBTHUILIEKCOPA. ITpumep
UCIIOJIB30BaHUs  MYJIBTHUILIEKCOpA Ul
peanu3alMM  JIOTUYECKOH  (yHKIMH

YETBIPEX  MEPEMEHHBIX ,  3aJaHHOU
TabmuIei HCTUHHOCTH.
JleMyJIbTUILIEKCOPBI. Cxema
NEMYJIbTUILIEKCOPA, YCIIOBHOE
o0o3HayeHue , TaOJIUIAa HCTHHHOCTH.

IIpumep  cucTteMbl  MYJIBTHIUIEKCHOMN
nepeaadyy JaHHBIX.

Cymmatopsl. [Tonycymmarop. [Tonnbri
OJIHOPa3psAHBIN CyMMarop.
Apudmernueckuit CyMMartop
MHOTropa3psaHbIX yncel. Vcnonb30Banne
CyMMAaTopa B MHTErPaJbHOM HCIIOJIHEHUN
TUISL BBITIOJTHEHUS pa3IMYHbIX
apu(METHYECKUX OIepauil. Mepsbl
MOBBIIIEHUS OBICTPOACUCTBHSL.

CxeMbl ~ CpaBHEHHUS U KOHTPOJIA
(xoMmapaTopsl). IIpumep CUHTE3a
U(ppPOBOro KOMIIapaTopa.

[Tocnenosare
JIBHOCTHBIC
yCTpOMCTBA

Tpurrepsr. Knaccupukarus
TpUITeEpOB.RS-TpUrrepel ¢ NpsMbIMU H
MHBEPCHBIMU BXOJIaMH.. Tabmuer
IIEPEXO/I0B U UX COOTBETCTBUE KapTaM
Kapno. Cunre3 tpurrepos. Jlornueckue
ypaBHeHus: RS-tpurrepa.

IIpumenenne RS-tpurrepa B cxemax
3a0MThl  OT Jpe0e3ra MEXaHWYEeCKHX
KOHTAaKTOB.

CHUHXpOHHBIN RS-tpurrep.

JIByXCTyIll€eHYaTbIe TPUITEPHI.

D-tpurrepst. Tpurrepst c
JUHAaMUYECKUM yrpasiieHueM. T-tpurrep.
OpHocTyneHYaThlii  CHUHXpOHHBIA — D-
TPUITEP CO CTATUYECKUM YIIPABICHUEM.
[Tpobnema reHepanuu B
OJHOCTYIICHYaTOM  CHHXpPOHHOM  D-
Tpurrepe. D-Tpurrep ¢ auHaMuU4EeCKUM
YIIPABJIICHUEM.

12
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JK-tpurrep. Acunxponssiii JK-tpurrep.
Tabnuua nepexoJoB M aHAIUTHYECKOE
Boipakenue g JK-tpurrepa. Cunres
OJHOCTYIIEHYaTOro CUHXpoHHOro JK-
tpurrepa. JK-tpurrepel, TakTUpyeMmble
¢pontom.  DynkumonupoBanue  JK-
tpurrepoB K155TB1 (7472), K555TB9
(74112).

Peructpel. O6muue cBenenus. Cxemsl
IIPOCTEUIINX PETUCTPOB.

CuéTunku. OcCHOBHEIE
XapaKTePUCTUKHU CYETUHKA.
Knaccudukanus cuérunkoB. MeTtoauka

CUHTE3a CUHXPOHHBIX CYETUYHKOB.
IlocnenoBarenbHOCTD CHUHTE3a
CUHXPOHHBIX CYETUHKOB. ITpumep

CUHTE3a CHUHXPOHHOTO CYMMHPYIOIIETO
JBOMYHOTO CUETYHMKA, padOTaIolIEro B
KoJe 5-4-2-1. MeTonuka cuUHTE3a
ACHUHXPOHHBIX  cu€ruukoB.  lIpumep
CHUHTE3a ACUHXPOHHOIO CYMMHPYIOIIETO
JBOMYHOTO CUETYHMKA, padOTaIolEro B
koje 5-4-2-1.

[IpaBuiia oopmienus CXEM
U(GPOBBIX YCTPOHUCTB. TpuU OCHOBHBIX
TUMA CXEM : MPUHLUIKAIBHAA CXEeMa,
CTpYKTypHasi cxema, (yHKIHOHAIbHAS

cxema. VYcnoBHbie rpaduueckue
oboznauenns  (YI'O) U(PPOBBIX
MHUKpPOCXEM. AHIJIOSI3bIUHbIE OyKBEHHO-
1upoBbIe 0003HAYCHUS
(YHKIIMOHATIBHOTO Ha3HAYCHUS
MHTETPAJIbHBIX MHUKPOCXEM,

ucnons3dyembie B YI'O. OrteuectBeHHas
crcTeMa YCIIOBHBIX OYKBEHHO-ITU(PPOBBIX
obo3HaueHnit  mukpocxem. IIpaBuna
KOJMPOBKH  HMMIIOPTHBIX ~ MHKPOCXEM.
Pa3HOBHIHOCTH KOPITYCOB MUKPOCXEM.

Hudpossie 3allOMUHAIONINE
ycrpoiictea  (3Y).  Knaccudukanus
MHKPOCXEM  TaMSTH. OcHOBHBIE
xapakrepuctuku  3Y.  OmnepaTuBHbIE
3anoMuHarone  ycrpoiictea  (O3VY):




CTaTHYECKUE u JUHAMHUYECKHE.
ITocTostHHBIE 3aIIOMUHAIOLINE
ycrpoiictBa (II3VY): mporpammupyemsie
Mackoil Ha ocHoBe auoaoB u MOII
TPaH3UCTOPOB ,CTpyKTypHasa cxema I13Y;
II3Y opHOKpaTHO mporpamMmHupyemble
II0JIb30BATENEM;  PENpPOrpaMMHUpPyEMbIE
I13Y.  IIporpamMMupyeMble JJOTHUECKUE

MaTpULBIL.

Amnanoro-1ugpoBsie mpeodpa3oBaTeu
(ALII).CtpykTypHas cxema, Ha3Ha4eHHUE,
OCHOBHBIE IIapaMeTpsl, Tulbl. IIponeccsl
TUCKPETU3ALINH, KBaHTOBaHUs U
KOAUpOBaHUs curHaia. [IpuHnunuansHas
cxema AT npsimoro mpeoOpa3oBaHusi.

[Mudpo-ananorossie mpeoOpa3oBaTeIn
(LTAII). CrpykTypHas cxema,
Ha3Ha4Y€HHUE, OCHOBHBIE ITapaMETPHI,
tunsl LLAIL [TpuHnunuansHas cxema
IIAII c BECOBBIMU PE3UCTOPAMH.

OO6mrue
HpI/IHI_[I/IHBI
MOCTPOCHHUSI
MUKPOIIPOIIECC
OpHBIX CUCTEM

MuxkpornpoueccopHas cucreMa
(MIIC). DnexkTpoHHass  cUCTeMa C
(OKECTKOI»  JIOTUKOH.  DJIEKTpOHHAas

CUCTEMA C NPOrPaMMHUPYEMOM JIOTHKOM.
CocTaB MMKpPOIPOLIECCOPHOW CHUCTEMBI.
OyHKIUU rporeccopa. IIpumep
CTPYKTYPBl MPOCTEMIIETO MpOLIECCOpa.
Knaccuueckass M IIMHHAsg CTPYKTYpBI
cBszeil. Tpu THma BBIXOJOB HU(PPOBBIX
MHUKPOCXEM.

Tunuunas ctpykrypa MIIC u e€ ornuune
OT TPaTUIMOHHON LU(PPOBONH CHUCTEMBI.
@yHKIMH OCHOBHBIX ycTpoiicts MIIC:
mporeccopa, MaMsITH, YCTPONCTB BBOJA-
BbiBosia. IlImuer MIIC. Pabota MIIC npu
BBIITOJIHEHUH IIPOTPAMMBI.

Tunsr  apxurektyp MIIC. Tumnsl
apxurextyp MIIC: apxurektypa c oouieit
IIMHOM  JaHHBIX ©  KomaHx (¢oH-
HEWMOBCKas), apXUTEKTYpa c
pa3aesIbHBIMU IIMHAMH JAHHBIX U KOMaH/
(rapBapjckas). Tunsl MIIC:
MUKPOKOHTPOJUIEPHI, KOHTPOJLIEPBI,
MHUKPOIIPOLIECCOPHI, KOMITBIOTEPHI..

Apxutektypa OJHOKPHUCTAIIBHOTO
BocbMupaspsiiHoro MII. OcHOBHBIE y3IIbI

MII (ux coctaB U Ha3HA4YCHUE):

3
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ONEPAaLlMOHHBIN y3€ll, y3€Jl BHYTPEHHEU
[IaMsTH, y3€Jl yIIPaBICHHUS.

QYHKINOHAIBHOE HA3HAYCHUE BBIBOIOB
BocbMHUpaspsaHoro MII.

OcnoBel  |[IporpammupoBanue MIIC Ha s13bike 1 0.5 7.5
[IPOTpaMMUPOB| Accembuiepa. AnaBuT sI3bIKa
aHIS Ha SI3BIKC | A ccembGrepa. CTpyKTypa HporpaMMBbl U
AccembOnepa
¢dopmar oneparopa s3pika Accembiepa.
Komanzanast crpoka. JIupeKTHUBBI.
dopmathl JaHHBIX U KOMaH]]
onHokpucransHoro MIIL. Ilpencrasnenue
JTAHHBIX ¥ KOMaHJI.
Cucrema I'pynma KOMaH/ HEPECHUIKH| D 2.5 17.5
KOMaHA uapopmanuu: MOV, MVI, LXI,
BOCBMUPASPAN | yomanp! 3arpy3Ku PETUCTPOBBIX TIap.
Horo MII

I'pynmna apupMeTH4eckux U JOTUYECKHX
KOMaHJ BOCBMUPA3pAIHOrO MITI:
KOMaH/IbI HaJ COZIEPKUMBIM
AKKyMYJIITOPAa M PETUCTPOB, KOMaHIBI
OlepalMii C pPETrUCTPOBBIMM IIapamy,
KOMaH/bI onepauun c
HEIOCPEICTBEHHBIM OJTHOOAUTHBIM
OIIEpaHI0M, KOMAH/Ibl OIlepalluil U CABUTA

aKKyMYJISITOpA.

I'pymnma KOMaH[ nepenayu
yIpaBleHUs: BocbMupaspsgHoro MIL
Komanner mnepexona (JMP), Bwi3oBa
noanporpamMbl  (CALL), Bo3Bpata B
ucxoanyrwo nporpammy (RET), BbI3oBa
NOANPOTrpaMMbl 1O (PUKCHPOBAHHBIM
aapecam (RST n).

['pynna xomaHj ympaBi€HHS CTEKOM,
BBOJOM-BBIBOJOM, cocTosHueM  MII.
Komanzs! ynpasnenus crekoMm. Komans
BBoza (IN), BeiBoga (OUT), mpepbiBanus
(DI, EI), u octanoBku (HLT).

Brmonuenne 3-x OaliTHOW KOMaHIBI B
onHokpucranpHoM  MIIL.  Jlmarpammel
nepexooB. BpemenHas quarpaMma




Maremarnueckue MPOrpaMMBl.
Brinonnenue apu(pMeTHIECKUX
oreparui HaJ  MHOTOpPAa3psIHBIMU
gucaamu. [lpumep  cioxenus — 3-x

OaliTHBIX YUCEL.

Opranuzanuss BpEMEHHBIX 3aJEPKEK
IporpaMMHBIM criocobom. CTpyKTypHas
cxema

NUKINYCCKOI'O ajropurma.

IIpumep [IPOrPaMMBbI BPEMEHHOU

3aACPIKKHU HA 1000¢e 3aIaHHOC BpCMH.

IIpuMep Ha HCIOIB30BAHME BPEMEHHOMN

3aACPIKKU npu BKIIFOUCHHUU n

BBIKJIIOUEHUU CBETOJIMOIHOTO
WHJIMKATOpa , COEAMHEHHOTO C BBIXOIHBIM

IIOPTOM (HamucaTh IPOrpaMMy Ha  SI3bIKE

AcceMmbiepa).
8 | Opranusanus |[IporpamMMmupyemslii mapajyieabHbIH 5 6
BBOZa-BbIBOAA |ypTepdeiic (I1TIN): crpykrypa ITITN
B SI3BIKC KP580BB55, monkimroueHye K IMHaM
AcceMbaepa. |MIT, peskumbl paGoTH,
POrpaMMHUPOBAHUE TTOPTOB .
9 |Bocemupaspsn [CTpykTypa COBPEMEHHBIX 1.5 3 7 12.5
HBIC BOCBMUPA3PAIHBIX MHUKPOKOHTPOJIEPOB.
MHUKPOKOHTpOJI ba3oBbii (YHKIMOHATIBHBIHI 010K
JIEPBI. (mpouieccopHoe  s1IpO),  U3MEHSIEMBIN
(GyHKUMOHANMBHBI ~ OJOK, COCTaB M
Ha3Ha4YCHHUE.
CpenctBa  pa3pabOTKM ©  OTJIAJKU
ycrpoiictB Ha MK: BHyTpucxemHbIE
SIMYIISITOPHI, CUMYJISITOPBI, TUIAThI
pa3BuTus, OMYJIATOPBI 113V,
MHTETPUPOBAHHBIE CPE/IbI pa3padOTKH.
10 |IIpoextuposan |[IporpaMMupyemblie JTOTHUECKUE 7 8
He YCTPOUCTB  |yHTerpanbHbIe CXEMBI.
Ha [Tporpammupyembie JIOTHYEeCKHe
fqlzi)ip amMmipye Matpuus! (IIJIM). IIporpamMmmupyemas
normueckux  |MATPHYHAs JOTHKA (ITMJI).IUINC nns
MHTerpalbHpIX |PCATH3ALHMH OCIEI0BATENbHBIX
cxemax JIOTHYECKUX cXeM. MIHCTpyMeHTanbHbIe
ImcC cpenctsa nporpammuposanus [IJINC.
Hroro| 36 18 | 36 | 54 | 180

5.2 Ilepeyennb 1adopaTopHBIX padoT




No HaumenoBanue nabopatopHoii paboThI Ob6vem  Bupgst
o/t Jac. KOHTPOJIS
1 N3mepenne napaMeTpoB UMITYJIbCHBIX CUTHAJIOB 4 Omnpoc
2 CuHTe3 KOMOMHAIIMOHHBIX YCTPOHCTB 4 Omnpoc
3 KononpeoGpa3zoBarenu 4 Omnpoc
4 MyIbTUILIEKCOPBI 4 Omnpoc
5 ACHHXpOHHBIE TPUITEPBI HA UHTETPATIBHBIX JIOTHUECKUX 2 Omnpoc
cXemax
6 CHHXpOHHBIE TPUTTEPHI HA UHTETPAIIBHBIX JIOTHUECKUX 2 Omnpoc
cXemax
7 HccnenoBanue CHHXPOHHBIX CYETYMKOB 4 Ompoc
8 HccnenoBanue aCHHXPOHHBIX CYETYMKOB 4 Ompoc
9 [IporpammupoBanue  Ha  si3bike  AccemOnepa  amus 2 Omnpoc
BOCBMUPA3PAIHOTO MHUKPOIpPOIECCOpPa € HCIOJIb30BAHUEM
smyasiTopoB EMU-80 u KP580.
10 | U3yuyeHue npuéMoB NporpaMMHUPOBAHHUS U OTIIAJKU IPOrpaMM 2 Omnpoc
Ha SI3bIKE AccemOrepa i1 BOCBMHUPA3PSIHOTO
MHUKpoInpoIieccopa
11 | Bemmosnnenue apudMeTHueckux onepanui Hax 2 Omnpoc
MHOTOPa3paIHBIMU YUCIIAMHU
12 | Usyuenue nporpammuoro nakera AVR STUDIO 2 Omnpoc

HWroro uacos

36




6. TEMATUKA KYPCOBbBIX PABOT
N KOHTPOJIBHBIX PABOT

B cootBeTcTBUM ¢ yUE€OHBIM TJIAHOM KOHTPOJIbHBIE pa0OThI HE MPETYCMOTPEHBI.

B cooTBeTcTBUU ¢ y4ye€OHBIM IUIAHOM OCBOCHHUE IUCIUIUIMHBI MPETyCMaTPUBAET
BBITIOJTHEHHE KYpCOBOW pabOThI B 4 ceMecTpe AJii 04HOM (HOopMbI O0yUEeHUSI.

Tematuka KypcoBoil paboThl: «CHHTE3 CHHXPOHHBIX M ACHHXPOHHBIX

CYETUYMKOB)

3ajaun, peniaeMble MPHU BBITIOTHEHUU KYPCOBOM pabOTHI:

* OCBOCHHME METOJI0B CUHTE3a CUHXPOHHBIX U ACHHXPOHHBIX CYETUMKOB;

* pa3paboTKa 3IEKTPUUYECKUX MPUHIUIIUATIBHBIX CXEM CUETYUKOB,;

¢ OIIMCaHUuEC SKCIICPUMCHTAJIIBHOTO HCCICAOBAHHUA C HNPUBCACHHUCM BPCMCHHBLIX JUArpaMM,
MOITBEPKAOIIUX MTPABMIBHOCTH PA0OTHI CYETUHKOB.

KypcoBast pabGora Bkiatouar B ceOs TpaduUUecKyld YacTb U PacyeTHO-
MOSICHUTENIbHYIO 3aUCKY.

KypcoBast paboTa BbINOIHSAETCS 110 UHANBUIYaTbHBIM BApUAHTAM | 3aBEPIIACTCS

ohOpMIICHHEM PACUETHO-TIOSICHUTEILHOM 3aIMCKH.



7. OHEHOYHBIE MATEPUAJIBI JJ151 IPOBEJEHUA IPOMEXYTOYHOH

ATTECTALIMU OBYYAIOLIUXCS MO JUCHUNJIUHE

7.1. Onucanue mokasartejied M KpUTepHeB OLEHUBAHUSA KOMIIETEHU U HAa
Pa3JIMYHbIX 3Tanax ux popMupoBaHusl, ONUCAHUE MIKAJ OLeHUBAHUS

7.1.1 DTan TeKyuero KOHTpoJst

Pesynbrarsl

OLICHUBAKOTCA I10 CHGI[YIOIHCI\;I CHUCTCMC:
«aTTCCTOBAH»,
«HEC aTTCCTOBAH».

TEKyLIEro KOHTPOJISI 3HAHUM M MEXCECCUOHHOM aTTecTaluu

PesynbTaThl 00yueHus,

Komme- XapaKTepH3yIoLne Kpurepuu
ATTecTOBaH He arTecToBaH
TeHIHs c(hopMHPOBAHHOCTH OLEHNUBAHUS
KOMIIeTEHI MU
TIK-1 3HAET OCHOBHBIC
TIPUHITUITBT
pazpaboTku
. 3HaHKE y4eOHOTO MaTeprana T'oToBHOCTH
IUQPOBBIX YCTPOUCTB,
H TOTOBHOCTb K €T0 MPEICTaBUTh Hecnoco6uocTs
POJIb ¥ MECTO TaKHUX
o 00CYX/ICHUIO ¥ IPUMEHCHHIO B | apTyMEHTUPOBAHHBIC MIPECTaBUTh
YCTPOMCTB B
aMKax ACCYIKIICHIIS B apryMEHTHPOBAHHEIC
PaAMOTEXHUYECKUX p . P pry p
BBIIIOJIHCHUS 3aaHUI obmacT  cuHTE3a paccyxaeHus
CHCTEMaxX U 5
(POBBIX YCTPOUCTB
KOMILICKCax,

yMeeT CTaBHUTb U
permiatsb
CXEMOTEXHUYECKHE
3a/1a4M, CBS3aHHbIE C
BBIOOPOM LI (POBBIX
cxeM
panuoTEeXHUIECKUX
YCTPOMICTB U CUCTEM;

Pemenne CTaHAapTHBIX
MIPAKTUYCCKUX 3aa4

B COOTBCTCTBHUH C HH/IH-
BUAYaJIbHBIM BapUAHTOM
3aJaHUA

Beimonsenne pabot B
CPOK,
IIPETyCMOTPEHHBIN B
pabounx
Iporpammax

Hessinonnenne pabor B
CpOK,
MIPEeyCMOTPEHHBIN B
pabounx
porpammax

BJIajieeT
MaTEMaTHICCKIM
anmapaToM aireOpbl
JIOTUKH JITSL PETIICHIS
3amadq
TIPOCKTHPOBAHUS
CITOXHBIX TTH(POBBIX
YCTPOICTB U
METOJIAMH UX
peanu3anum ¢
TIOMOIIIBIO
COBPEMEHHBIX
TIPOrpaMMHBIX
TTAKETOB.

Pemenne mpukitaHeIX 3a1a4q
YCTPOMCTB U CUCTEM

Beimonsenue pabot B
CPOK,
MIPEXyCMOTPEHHBII B
pabounx
porpammax

Hesbimonnenne pabor B
CpOK,
MIPeyCMOTPEHHBIN B
pabounx
porpammax




7.1.2 JTan NpoMeKYTOYHOI0 KOHTPOJISI 3HAHUM

Pe3ynpraThl NpOMeEXKYTOUHOTO KOHTPOJISI 3HAHWUN OLICHUBAIOTCS B 4 cEMECTpe I

O4HOU (POPMBI 00YUEHHUSI IO YETHIPEXOATITLHON CUCTEME:
COTIUYHOY; «XOPOIIOY»; «YJOBIECTBOPUTEILHOY; «HEYIOBJICTBOPUTEIHHOY.

PesyabTaThl
Kommne- obyuenui, Kpurepun
XapaKTepu3yloune OTan4Ho Xopowo Yaosa. Heynoga.
TeHIHA chopmuposammoct, |  OMEHHBAHHSI
KOMIIETCHIIUH
IK-1 3HaeT OCHOBHBIC| 3HaHME Cryaenr Cryaenr Cryaenr CrynmeHt
TIPUHIIHIIB] yaeOHoro JEMOHCTpHUpYE| AEeMOHCT- JCMOHCTPHPYET | ieMOHCTPHPY
paspaboTKH MarepHana u T IOJHOE pupyer YaCTUYHOE er
IHPOBEIX TOTOBHOCTb MOHUMAaHHE TOHHMAHHE TOHUMAHUE | o olh
. K €ro yueOHOTO OoubIIeit Marepuaina,
YCIPOHCTB, POTIE Ml yy3 om0 Ha MaTepuaa, 4acTu CIIOCOOHOCTB HOC
MECTO TaKAX| y3ameHe u SIPKO yuebHoro | mpwu monydeHuy | [TOHUMAHHC
YCTPOHCTB BIIpUMEHCHHIO B | BRID@XKCHHYIO | Marepuala, CTOPOHHEN Marepualia,
panTMOTEXHUIECKH | paMKax CIIOCOOHOCTH | CIIOCOOHOCTH IIOMOILH K HETIOHUMAaHH!
X cucremMax  yi|BBIIOTHEHUS CaMOCTOSATEIb pu BBINOJIHEHUIO | ¢ 3anmanuif.
. 3a/aHuil  Ha HO HE3HAYMUTEINBH | J1a00paTOPHBIX
KOMILTICKCaX, MPAKTUYECKUX U | UCTIONB30BaTh | OW IOMOIIHU 3aHATUIL. TOmBITKH
712a00paTOPHBIX 3HaHUA, MCTIONIb30BaTh [MomeiTKM CaMOCTOS-
3aHATHAX YMEHUS U 3HaHUA, €aMoCTOsI- TeTBHOTO
HaBBIKH B YMEHUS U TEIBHOIO pereHus
mporecce HaBBIKH B peleHus TPaKTH-
BBIIOJIHEHUS mporecce MPAKTHYECKHUX YECKUX
71a00paTOPHBIX | BBITOIHEHUS 3a7a4 3aja4
3aHATUH, a | 1a00pPaTOPHBIX | IEMOHCTPUPYIOT | oxa3BIBAIOTCS
TaKKe MpH 3aHATHH, 2 | HeCcTaOMIIBHOCTD y HEro
peleHnu TaKxke MpH PE3YNBTATOB | pajope3yibT
MPAKTUYECKUX |  pEIICHUH ATHBHEIMI
3a7a4 Ha MPaKTHYECKUX
JK3aMEHE 3a7a4 Ha
DK3aMEHE
yMeeT CTaBUTh U | YMeHHe 3agaun IIponemonctp | IIpopemonctp | 3amaun He
pemarb HCIOJIb30BaTh pellIeHB! B UpOBaH UPOBaH BEPHBIIl |  peIICHBI
CXEMOTEXHHYECKH |M(ppPOBEIE IIOJIHOM BEPHBII X0 | XOX peLIeHus B
€ 3a/1a4y, YCTpOWCTBA U o0beMe U | pemieHns BceX,| OOJBIIMHCTBE
CBSI3aHHBIE C MHUKPOIIPOLIECCOP| MOMYYEHB! |HO HE MOJIyYeH 3a1a4
BBIOOPOM Bl IpH BEpHBIE BEPHBIIl OTBET
I(POBBIX CXEM  |TTPOBEICHUH OTBETHI BO BCEX
PaANOTEXHUYECKH | IPAKTHYECKHIX 3ajagax
X YCTPOMCTB U 3aHITHIA
CUCTEM ,JJabOpaTOPHBIX
pabor u Ha
JK3aMEHe
BJIAJIeET [Ipumenenue 3anaumn IIponemoncrp | [Iponemonctp | 3amauu He
MaTeMaTHYeCKUM |METOJOB CUHTE3a| peIIeHBI B UpOBaH UPOBaH BEPHBIIl |  peIIECHBI
anmnapaTroM YCTPOUCTB U IIOJIHOM BEPHBII X0 | XOX pElLIeHus B
aJreOpsl JJOTHKU CUCTEM o0beMe U | pemieHus BceX,| OOJBIIMHCTBE
JUIS PeILICHUs B paMKax MOJIY4YEHbl |HO HE MOJIy4YeH 3a1a4
3a7a4 712a00paTOPHBIX, BEpHBIE BEPHBIIl OTBET
MIPOEKTUPOBAHMS  |[IPAKTHYECKHX OTBETHI BO BCEX
CJIOKHBIX 3aHATHH 1 Ha 3ajagax
1 (POBBIX JK3aMEHE
YCTPOMCTB U

METO/IaMH X
peanu3anu ¢
MIOMOIIBIO
COBPEMEHHBIX
PO PAMMHBIX
ITAKETOB.




7.2 IlpuMepHBIA NepevYeHb OLEHOYHBIX CPeACTB (TUIOBbIE KOHTPOJIbHBIE
3aJlaHUsl WJIM WHbIEe MaTepuaJibl, He00XOAUMBIC [JIsi OUECHKH 3HAHMH, YMEHMH,
HABBIKOB M (MJIN) ONBITA AeATEJIbHOCTH)

7.2.1 llpuMepHbIi NepeYeHb 3aJaHNM /151 MOATOTOBKHU K TECTUPOBAHUIO

1. ITpeacTaBuTh 1€CATUYHOE YUCIO 45 B IBOUYHOM KOJIE.
a) 101101; 6)110010; B) 100011; 1) 111010

2. PeanmuzyeT JOTUYECKYIO OTIEPAIINIO YMHOKCHUS
a)Jlor. an. WJIN; 6)Jlor. an. U; B)Jlor. an. HE; 1) Jlor. 3n.1-HE

3. YcrpoicTBO, peiHa3HAaYeHHOE /IS CJIOKEHHUS IBOMUHBIX YHCEN HAa3bIBACTCS
a)Mynbtumekcop; 6)Kommyrarop; B)Cymmarop; r)HHTerpaTop

4. Imeet oauH nH()OPMALIMOHHBIN BXO/I, OIUH BXOJl CHHXPOHU3AIIMH U JIBA BBIX0/IA:
MPSIMOW M UHBEPCHBIN, TAK)KE HA3bIBACTCSI TPUITEP C 3aACPKKOM.
a) D-tpurrep; 6) RS-tpurrep; B) T —Tpurrep; r)JK — Tpurrep

5. meet aBa BXo/1a, ABAa BbIXOJAa U MOXKET ObITh PEAIN30BaH Ha JIBYX JIOTHUYECKUX
aneMmenTax MJIM-HE unu Ha nByx sornyeckux sneMmenrtax M-HE
a) D-tpurrep; 6) RS-tpurrep; B) T — tpurrep; r) JK — tpurrep

6. Tpurrep ¢ OJHUM BXOJIOM, KOTOPBIN C KaXXJIbIM UMITYJIbCOM MEPEXOIUT B
MPOTUBOIOJIOKHOE COCTOSIHUE, Ha3bIBACTCS:
a) D-tpurrep; 0) RS-tpurrep; B) T — tpurrep; r) JK - Tpurrep

7. CKOJIBKO aIpECHBIX BXOJ0B UMEET MUKpOcxeMa naMaTu 8Kx8.
a)8;, ©0)11; B)I13; r) 16

8. Kakue O3Y HyxnaroTcs B pereHepauuu naMsTu?
a) IMHaAMu4eckue; O0) cTaTUYecKkue; B) Ha OMMOJSApHBIX cxemax; ') Ha TTJI-noruke.

9. B [13VY kakoro tumna UMETCS MEPEKUTAEMbIE TIEPEMBIYKH:

a)[13VY ¢ MacoyHbIM IPOTrpaMMHUPOBAHUEM;

0) 13V, nonyckaromue mnporpaMMIUpPOBaHUE B HOBBIX YCJIOBUSIX;

B) nporpammupyembie 113V ¢ BO3MOXKHOCTBIO CTUpaHusl UHPOpMAIUK;
I) 3JIeKTpUUecKu u3Mensiemole 113V,

10. Ha3zHaueHnue nmporpaMMHOTr0 TaiiMepa:

a) YCKOPUTh OOMEH MEKIy MaMsIThIO U BHEITHUM YCTPOHCTBOM;
0) cpouHOe 0OCTyKMBAaHUE BHEITHETO YCTPOICTBA;

B) BBIPA0OTKA BPEMEHHBIX 3aIEPIKEK;

') OpraHu3aiusi 0OMeHa B MOCIeJ0BATEIbHOM KO/JIE.



11. Kakoi pa3psaaHoctu fomkHa ObITh muHa agpeca MIIC, yToObl agpecoBath 256
nepudepuitHpIX yCTpOUCTB?
a) 7 pa3psanos; 0) 8 pa3psanos; B) 10 pa3psagoB; 1) 12 pa3psaaos;

12. OTky1a ycTpOKWCTBO yIPaBICHUS MMOJYyYaeT 3aJaHUE HA BBINOJHEHUE MAITUHHOM
KOMAaH/1bI?

a) HAIPSIMYIO C IIUHBI yIIPaBJICHUS,

0) U3 cueTYnKa KOMaHI;

B) U3 AemudpaTopa KOMaH/;

') HAIPSIMYIO C BHYTPEHHEH IINHBI

13. IIpomieccop umeeT 7 perucTpoB od1iero HazHaueHHs. CKOJIBKO pa3psa0B B MOJIE

KOMaHbI HEOOXOIUMBIC JIJIS aJIpeCcallii K HUM.
a)7; 0)4; B)3; 1)8

14.  Ecnu mukponporeccop uMeeT 16-pa3psaHyro agpeCHYO IIMHY, TO OH MOXET
aJpecoBaThCA:

a) k 65536 cioBaM MamsTH;

0) Kk 16 8-OMTOBBIM CJIOBaM MMaMSTH;

B) K 65536  §-OUTOBBIM ClIOBaM MaMsITH;

r) k 32768 1-0alTOBBIM CIOBaM MaMSITH;

15. Kakue 13 nepeynciaeHHbIX HIXKE XapaKTEPUCTUK CIPABEIJIMBEI IO OTHOIIEHUIO K
aJIPECHOM IIMHE MHUKPOIIPOIIECCOPA:
a) IMMpHHA MWHBI paBHA 8 OUT;
0) MIMpYHA KUHBI paBHA 16 OUT;
B) LIIMHA ABJISIETCS JIBYHANPABICHHOM;
I') IIUHA SIBISETCS OJTHOHANPABICHHOM

16. Uto Takoe «CI0BO COCTOSIHUSA Mpo1ieccopan?

a) Habop OUTOB, OTPAKAIOIIUX COOBITHS, CBSI3aHHBIE C pe3yJIbTaTOM omnepanuu B AJIY;
0) KOJIOBOE CJIOBO, HAITMCAHHOE Ha KPBIIIKE MUKPOIPOLIECCOPA;

B) KOJI TEKYIIIEH BBIMOJHIEMON KOMaH/IbI;

T') CJIOBO JAHHBIX, CAUTAHHBIX B TEKYIIUH MOMEHT

17. Inst XxpaHneHus kakoi nHpoOpMaIuu MpeaHa3HaueH CTeK?
a) KOMaHJbI U aJpeca;

0) aapeca v JTaHHBIC,

B) JaHHbBIEC U KOMaH/IbI;

I') IaHHbIE, aJIpeca U KOMAHIbl.

18. [l yero HyKHbl KOMaH/Ibl THKPEMEHTA U IEKpEMEHTA?
a) 3aMEHSIOT KOMaH/Ibl YMHOKEHUS U JCICHUS;



0) ympoIuaroT padoTy ¢ MOCIEA0BATEILHO U3MEHSIONIMMUCS TaHHBIMU;
B) TpeOYIOTCS MPU JTOTUUECKUX OTEPAITUIX;
T') JTUITHUE OTIePaIliy B CITUCKE KOMaH]I

19. 'ne nHaxonsarcs peructpsol odiero Haznauenus: (POH)?
a) B O3VY; 6) B [13V; B) B Mukpomporieccope; r) B CHCTEME BBO1a-BbIBO/IA.

20. Uto npeacraiisieT coO0M BTOPOil OaliT KOMaH bl C HEMTOCPEACTBEHHOM aipecalnei:
a) ajpec 001acTu naMsITH, NpuHaAiexkaiie nuanazony ot 010 mo 25510;.

0) 8-OUTOBBIC JaHHBIC,

B) OaliT JIErKO AOCTYMHBIM MHOTUM KOMaH/IaM;

I') BCE NEPEYUCICHHOE BMECTE

21. Kakas agpecanus ncnons3yercs B JaHHoM komanae? MOV A M:
a)peructpoBas; 0) mpsiMasi; B) KOCBEHHas; T) HEMOCPEIACTBEHHAS;

7.2.2 IlpumepHbIA epeveHb 32124 U YIPAKHEHUMN 115
MPOMEKYTOYHOT0 KOHTPOJISI

1. IlepeBecTr cneayrOMME YACIA U3 JECITUUHON CUCTEMBI CUMCIICHUS B IBOUYHYIO U U3
JBOUYHOU B MIECTHAAUATCPUUHYIO:
a) 27q0y; 0) 12710); B) 7410

2. He nepeBojis yka3aHHBIE YKclia B IECATUYHYIO CUCTEMY CUMCIICHUS, OLICHUTh, KAKOE 13
HUX caMoe Ooibiioe U kakoe camoe Masienbkoe: 1011102); 101110¢); 101110(16)?

3. IIpeacTaBuTh B ABOUYHO-IECATUYHOM Koae 8421 cienyromue ynucia:
a)2710); 06) 31610); B) 4571 (10);

4. 3anucaTh CTPYKTYpPHYIO (pOpMyJy, KOTOpas peannu3yercss KOMOMHAIIMOHHON CXEeMOii,
MPUBEJACHHON Ha puc. 1.

Puc. 1.

5. Cunre3upoBarts B 6azuce U, MJIN, HE yctpoiicTBO, curHall Ha BBIXOAE KOTOPOTO paBEH
1, TonbKO B TOM Ciydae, KOrja Ha €ro JABYX BXojax (Xi,X2) NEUCTBYIOT OJWHAKOBBIC
cUTrHajbI (y3€Jl paBHO3HAYHOCTH ).



6. CUHTE3UpOBaTh MaKOPUTAPHBIN AJIEMEHT Ha TPHU BxoAa (X1, X2, X3): a) B 6asuce M-HE;
0) B 6asuce UJIN-HE. ¥V Takoro snemeHTa 3HaY€HHE BBIXOJHOTO CHUTHAJa COBIAMIACT C
3HAYeHUEM OOJIBIIIMHCTBA BXOIHBIX.

7. CocTaBUTh CXEMY YCTPOMCTBA [JI1 CPABHEHUS JBYX J- pa3psAIHBIX JBOWUYHBIX YHCEII,
UCIIOJB3YS TOJBKO JABYXBXOJOBBIE CyMMAaTOpbl Mo MoayJto nBa u stueiky WJIN. (Ilpu
paBEHCTBE yucen BbixoiHOU curHai 0.).

8. CuHTe3upoBaTh NOJHBIA cyMMmarop Ha anementax M- NJIN-HE.

9. Ha puc. 2 npuBeaeHa cxeMa acuHXpoHHOro RS-tpurrepa Ha snementax U-HE u ero
YCIIOBHOE 0003HAYEHUE;

a)  MOSCHUTH NPUHIUI pabOThI TPUTTEPA;

0)  cocCTaBUTh TAOIUIYYy MEPEKITIOUCHHI TPUTTEPA;

B)  3amMcarh cCOOCTBEHHYIO (pyHKIMIO RS-Tpurrepa;

I) Ha BXOJ TPUTTEpPA MOJIaHbl CUTHAJBI S=R = () — 3anpeiieHHas KoMOuHaIus. 3aTeM

9TH CUTHAJIbI U3MCHAIOTCA HA S=R=1. B KAKOM COCTOSHHHU OKaAXKECTCI TpI/IFFep?

.' e —e s T —a-
f d- e 14 1

T&|

Puc. 2.

10. Ha puc. 3 npuBeneHa cxema acuHXpoHHOro RS-tpurrepa Ha snementax MJIM-HE u
€ro yCJIOBHOE 0003HAYEHUE;
a)  TOSCHUTH NPUHIUII paOOTHI TPUTTEPA;
0)  cocTaBUThH TAOJNUILY MEPEKITIOUCHHUN TpUTTEPa;
B)  3amMcarh cOOCTBEHHYIO (hyHKIMIO RS-Tpurrepa;

r) Ha BXOJ TpUITE€pa MoAaHbl curHaibl § = R = 1. 3atreM 3TU CUTHaJIBI
n3MeHstoTca Ha S=R = 0. B kakoM COCTOSIHUU OKa)XeTCs TpUrrep?

Puc. 3.

I1. IToctpouTe OmHOCTYHEHYaThld D-Tpurrep, MCmnosib3ys CUHXPOHHBIA RS-Tpurrep.

HauepTuTh BpeMeHHbIE AHArpaMMbl BBIXOJIHBIX CUTHaJOB Q@ U @ 1O BPEMEHHBIM
auarpaMMmam BXOJIHBIX (puc. 4). B ucxoaHOM coCTOSIHUY Q = 0.



¥

Puc. 4.

12. Ha Bxon mectudnementHoro D-tpurrepa tuna TM2 (puc. 5) moaaroTcsi CUTHAIBI,
n3o0paxeHHble Ha puc. 6. [TocTpouTh BpeMEHHbBIE JUAarpaMMbl BBIXOJHBIX CUTHAJIOB. B

HUCXOJIHOM coCcTOsSIHUU Q = 0.

c
e (11111
—zl {2 )/
e (1 1ri .
Puc. 5. Puc. 6.

13.Ha Bxox cxembl, MPUBEAECHHOW HA pPUC. 7, OJAETCS Cepusi UMITYJbCOB. [locTpouTh
BPEMEHHbBIE JIHArPAMMBl BBIXOAHBIX cuUTHaIOB @ u @Q . HcxomHoe coOCTOsIHHE

tpurrepa Q = 0.

-
Ql%
ﬂ
(S

NE

rﬂ—ﬂ

Puc. 7.

L\

14. Hasxoxa JK -tpurrepa K155TB1(puc.8) nogaercsi cepusi UMIyIbCOB, MPUBEICHHAS
Ha puc. 9. [TocTponTh BpeMEHHBIE AUAarpaMMbl BBIXOIHBIX CUTHAIIOB @ 1 Q. B ncxomnom
coctrostnuu Q = 0.
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Puc. 8. PI/IC.9

15. Kak u3 JK -tpurrepa 155TB1 (cm. puc.8) nonyuuts T-tpurrep u D-tpurrep?
16.KakoBbI OTIMYMS MUKPOIPOLIECCOPOB OT MUKPOKOHTPOJLIIEPOB?

17. Ha puc. 10 nmoka3ana ctpykrypHas cxema mukpompoieccopa (MIT) KP5S80BMS&O.
OOBSICHUT, ~ HA3HAUYCHHWE OCHOBHBIX y310B  MII:  apudMeTHKO-ITOTHIECKOTO
ycrpoiictBa (AJIY), akkymynsaropa (A,), peructpoB obmiero HazHaueHus (POH)
peructpa komanj (PK) peructpa mpusnakos (PII) peructpa anpecoB (PA) cueruuka
komanj (CK, PC) ykazarens creka (YC, SP) u np.

”7.mﬂ0
8
Brympennan  wuna 3% dannsix
— —
1AL I I L ‘
Akkyryni| | Bygepnsrd | |Peeuemp npu Peeuemp w Z
mop A pezucmp JwaKol Pl romand PK B ’ Peeucmps!
obiyeeo
“ é 0 5# g f Hanaye-
8 Jewuppamy, wun
va > ARy w”%i g Yrasamens cmexa Y |” (POHer)
Brympennuep ynpadnanwyue Qvemyun  Kowand CK
ﬂ e Peeuemp adpeca PA
Yempodembo ynpadnenus Hakpewenmap/ Fexpe-
wenmop
it ﬁ
Brewnue ynpabpamuue cuzhans
Ass... Ap

Puc.10



18. a)UTo Takoe KOMaHIHBIN IUKJI, MAIIMHHBIN UKA ¥ TakT MIT KP580.
KakoBa nx mIMTETBHOCTH?

0) Kakue MammHHbIe HUKIBI peanu3yroTcs B MII nmpu BbIOJIHEHUN KOMaH/IbI
BBoja? KakoBa JUINTETbHOCTH YTOM KOMaHIbI?

19. PacuudgpoBath KOJbI cOcTOsSIHUS peructpa npuznakoB MIT KP580: a) 00000010; 6)
10010111; B) 10000011.

20. CocTaBuTh (PparMeHTH TpPOTpaMM B MHEMOKOJAX W MAIIMHHBIX KOJAX JIJIs
CHEQYIOIIMNX ONEPaLnii:

a) 3anucath KoHcTaHTy AO B siueiiky namstu ¢ aapecom B02C;

0) 3anucarhb conepxumoe sueiiku ¢ aapecom 020F B peructp D;

B) 3amucaTh cojepxkumoe peructpa E B siueiiky ¢ agpecom 1456;

') MOMEHSTh MecTaMu cojepxkumoe stueek ¢ agpecamu 0102 u F1 F2;

J)TIOMEHATh MECTAMH COJIEPKUMOE peructpa B u sueliku ¢ agpecom, XpaHsImumcs
B peructpoBoii nmape DE;

€) 3amucaTh cogepkumoe peructpooit mapsl BC B siuetiku ¢ anpecamu FF00, FFO1;

%K) 3anucathb cogepxkumoe sueek ¢ aapecamu EE00, EEQ1 B peructpoByto nmapy DE;

3) 00HynuTh peructpel A, B, C, D, E.

7.2.3 IlpumepHBbIii NepevyeHb BOMPOCOB ISl MOATOTOBKH K IK3aMeHY

1. Curnansl: aHanorosbie U 1UppoBbIE. Buabl TUCKpeTHBIX cUTHAIO0B. OCHOBHBIE
nmapaMeTpbl  peajibHOTO IU(POBOro cUrHaia. AHAJIOTOBbIE U JIUCKPETHBHIE
AJIEKTPOHHBIE yCTpoucTBa. JlocToMHCTBAa M HeAOCTAaTKU. OCHOBHBIE  THUIIBI U
Ha3HaYeHUE NUPPOBBIX YCTPOUCTB.

2. [IlpencraBnenne wundpopmanuu B 1HUbpoBbIX ycTpoiicTBax. [IpencraBienue
HEMPEPhIBHBIX  CUTHAIOB. (OCHOBHBIE OMNEpal MOpH  MPeoOdpa3oBaHUU
aHaJIOTOBOr'0 CUTHANIA B IIU(POBOM.

3. CucrteMbl cUMCIICHUs: IBOMYHAS, BOCbMEpUYHAs, lecTHaAaTepuyHas. [Ipasuna
MEePEBOJIOB U3 OJTHOM CUCTEMBI B IpyTyI0. [IpeobpazoBanus ApOOHBIX JECATUUHBIX
quces B JPYrue CUCTEMbI CUUCIICHHUS.

4. JIBouuHas apudpmerura. @opmbl MPECTABICHUS YHCEN.

OCHOBHBIEC JIOTHYECKHE OIEpAMU JABYX IEPEMEHHBIX W HUX peah3alusl.
YHuBepcalibHbIA XapakTep jJorudeckoro snementa N-HE.

6. CnocoObl 3anucu (PyHKUUNA anreOpbl JIOTUKH. OCHOBHBIE 3aKOHBI alreOphbl
JIOTHKH.



10.

1.

12.

13.

14.

15.

16.

17.
18.

19.

20.
21.

22.

23.

MuHuMu3auss JIOTUYECKUX (PYHKIIUM.

KomOunanmonnsie uudpossie ycrpoictBa. llopsimok mpoBeneHUs] CUHTE3a
KOMOMHAIMOHHBIX yCcTpoicTB. [IpuMep cuHTe3a koaonpeoOpa3zoBarenis U3 Koaa
8-4-2-1 B xox 4-1-2-1.

Mudpatopsr u nemmdpartopsl. [lpumepsr npumeHeHus. CHUHTE3 JTUHEUHOTO
nemudparopa 2X4.

MynbsTunnekcopbl. yHKIMOHAIBHAA cXxeMa MyJubTuILIekcopa 4-1. Peanuzanus
JOTMYeCKUX (PYHKLIMIA Ha OCHOBE MYJIbTUILIIEKCOPA.

Cxembl cpaBHEHUS U KOHTpoJiA (1rdpoBbie KoMmapatopsl). CunTe3 nudpoBoro
KOoMITapaTopa s cpaBHeHUs yucen A u B ¢ omnpenenennem 3naka A>B, A<B,
A=B 1o Tabauie UCTUHHOCTH.

Cymmaropel. Haznauenune u npumeHenue. CHHTE3 MOJHOTO OJHOPA3PSAIHOTO
cymmaropa. Mcrnonp3zoBanue cymmaTopa Jjisl BBIYUTAHUS YU CE.

Tpurrepsl. Haznauenue. OcCHOBHbIE THUIBI. ACHUHXpPOHHBIM RS-Tpurrep c
npsMbIMH BxojaMu. Tabnuna nepexooB Tpurrepa. CooctBennast ¢pynkius RS-
TpUrrepa.

AcunxpoHHbli RS-Tpurrep ¢ wuHBEepcHBIMH BxoAamu. Talnuia mnepexojoB
tpurrepa. CobctBenHast pynkuust RS-tpurrepa.

Cunxponnbeii RS-tpurrep ¢ uHBepcHbIMU BXojamu..llpumep wucnonb3oBaHHS
TPUTTEPOB B CXeMax 3alIUTHI OT Jpede3ra MEXaHUUYECKUX KOHTAKTOB.

Tpurrepsl ¢ JOUHAMUYECKUM VyIIPaBICHUEM. [IByXCTyl€HYaTble TPUITEPBHI.
D-tpurrepsl. T-Tpurrepsl.

Tpurrepst Tuna JK. Tabnuna @ynkuuonupoBanus. [Ipumepsl Hcnosib30BaHMUS.

Peructpel. YI'O. Ha3nauenue BbIBOJOB. CxXeMa MPOCTEHUIIETO MapajieIbHOTO
perucrpa.

Cu€tunmku. OCHOBHBIE XapaKTEPUCTHUKHA CYETYMKA. MeToauka CHUHTE3a
CHUHXPOHHBIX CUETYUKOB.

Mertonuka CUHTE3a ACHHXPOHHBIX CUETUUKOB.

[IpaBuia opopmienus cxeM nuPpoBsix yeTpoicTB. YI'O 1iudpoBbIX MUKpOCXEM.
OreuecTBeHHass CUCTeMa YCJIOBHBIX OyKBEHHO-IIU(MPOBBIX  0003HAYCHUI
MukpocxeMm. IIpaBuna KOJUPOBKM HMMIIOPTHBIX MHKpPOCXeM. Pa3HOBUIHOCTH
KOPITYCOB MUKPOCXEM.

Knaccudukanuss ~ MUKpOCXEeM MaMSATH. OcHOBHBIE XapaKTepUCTUKU 3Y.
OnepatuBHble  3anomuHawomme  ycrpoiictBa (O3VY):  craruueckue W
JTMHAMHUYECKUE.

[Tocrosinnable 3anomuHaromue ycrpoiictea (I13Y): mporpamMmmupyembie Mackoi Ha
ocHoBe aumonoB u MOII tpan3uctopos; II3Y ogHOKpAaTHO MpOrpamMMHpPYEMBbIE
MOJIb30BaTeNieM; pernporpammupyemele [13Y.



24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Amnanoro-uudpossie npeodpazosarenu (ALIL).CtpykTypHas cxema, Ha3HaYCHUE,
OCHOBHBIE mapaMeTpbl, TuUmbl. [Ipomecchl auCKpeTH3anny, KBAaHTOBAaHUS U
KoaupoBaHus curHana. [lpuanunuansras cxema AL mpsmMoro npeoOpa3oBaHus.

Hudpo-ananorossie npeodpazonarenu (LIAII). CtpykTypHas cxema, Ha3HaAYCHUE,
ocHOBHbIe mapaMeTpsbl, Tumbl LIAIL [Tpunuunuansaas cxema LIAII ¢ BecoBbiMuU
pe3ucTopamu.

Tunuunas crpykrypa MIIC u e€ oTauumne ot TpaAUIIMOHHON IU(PPOBOI CUCTEMBI.
OyHkun 0cHOBHBIX ycTpoiictB MIIC: mpoueccopa, mamMsaTu, yCTPOHUCTB BBOAA-
BbIBOJIA. [[Trael MIIC. Pabota MIIC npu BINMOTHEHUH TPOTPAMMEI.

Tuner apxutrextyp MIIC: apxutexTypa ¢ o0uiei muHoN JaHHBIX U KoMaH/ ((hoH-
HEWMOBCKasi), apXUTEKTypa C pa3JeIbHBIMU IIMHAMU JaHHBIX W KOMAaH]
(rapBapickas). Tunsl MIIC: MUKPOKOHTPOJUIEPHI, KOHTPOJUIEPHI,
MHUKPOMPOLIECCOPHI, KOMITBIOTEPHI.

ApXHUTEKTypa OJHOKPUCTAIBLHOTO BocbMmupaszpsigHoro MII. OcnoBubie y3ib1 MIT
(MX cocTaB ¥ Ha3HAYEHUE): OMEPALIMOHHBIN y3€ll, y3eJl BHYTPEHHEH maMsTH, y3el
yrpasiieHusa. PyHKIMOHAIIbHOE HA3HAYECHUE BBIBOJIOB BOCBMUpPa3psaaHoro MII.

dopmaThl JaHHBIX U KOMaH] OJHOKpHUCTanbHOTO MII 0000mEHHOTO THIIA U
MUKPOKOHTpoJuiepoB. Dopmatel naHHbiX. [IpencraBienue yucen 0Oe3 3Haka,
MPEACTABICHUE YUCEI CO 3HAKOM, IBOMYHO-JAECATUYHOE IIPEICTABIICHHUE.

Beimonmaenune 3-x OailTHON KOMaHABI B OfHOKpHcTaabHOM MII. Jlmarpammebl
nepexonoB. BpemeHnasa auarpamma.

[IporpammupoBanue MIIC Ha s3p1ke AccemOnepa. AndaBuT si3bika Accemobiiepa.
Crpykrypa nmporpammbsl U dopmaT omneparopa sizbika AccemOnepa. Komananas
CTpOKa. /[[upeKTUBHI.

Cucrema xkomana BocbmupaspsgHoro MII. I'pynnma komaHa mepechUIKH
unopmaruu: MOV, MVI, LXI, komaHbI 3arpy3Kd perUCTPOBBIX MHap.

['pynna apudmMeTnueckux M JIOTUYECKMX KOMaH] BochbMupaspsiaHoro MIT:
KOMAaH/Ibl HaJl COJIEP)KUMBIM aKKyMYJISITOpa U PETUCTPOB, KOMAaH/Ibl ONEpALUi C
pPETUCTPOBBIMU  TMapamMy, KOMaHAbl  ONEpaluid C  HEMNOCPEIACTBEHHBIM
OHOOAUTHBIM OIEPaHIOM, KOMAaH/Ibl ONIEpallMii U CIBUTa aKKyMYJISITOpA.

I'pynna komanna mnepenaun ympasieHus BocbmupaspsgHoro MIIL. Komannsr
nepexona (JMP), BeizoBa monmporpammbl (CALL), Bo3Bpata B HCXOIHYIO
nporpammy (RET), Bei3oBa moamporpammsl 1o ¢pukcupoBaHHbIM agpecaM (RST
n).

I'pynma xomanpg ympaBiaeHUs CTEKOM, BBOJOM-BBIBOIOM, coOcTOssHHUEM MII.
Komanaet ymnpasnenuss crekoM. Komanaet BBoma (IN), BweiBoma (OUT),
npepsiBanusg (DI, EI), u ocranosku (HLT).

MaremaTudeckue mnporpamMmbl. BeimonHeHue apudMeTHUYEeCKUX oOmeparui Haj
MHOTOpa3psaAHbIMU yuciaamu. [IpumMep crnoxxeHus: 3-x OalTHBIX YHCEN.



37.

38.

39.

40.

41.

OpraHuzanusi BpEMEHHBIX 3aJIEPKEK MPOTpaMMHBEIM crtocoOom. CTpyKTypHas
cXema IUKINYECKOTo anropuTtMa. [Ipumep mporpaMMbl BpeMEHHON 3aIepKKH Ha
mo00e 3a1aHHOE BPEMSI.

[Ipumep Ha UCMONB30BAHWE BPEMEHHOW 3aJ€pXKKH TIPU BKIIOYECHUU U
BBIKITFOUCHUN CBETOJMOTHOTO MHIUKATOPA, COEAMHEHHOTO C BBIXOAHBIM TTOPTOM
(Hamucath mporpamMmy Ha si3bike Accemoiepa).

Opranuzanusi BBOJa-BbIBOJa B s3bike AcceMOiepa. [Iporpammupyemsiii
napasuienbHbit uaTepderic (ITIN): ctpykrypa TN KP580BBSS, noakmtouenue
K muHam MII, pexumbl paboThI, IPOrpaMMHUPOBAHUE TTOPTOB.

Bocbemupaspsiabie MHUKPOKOHTPOJIICPEL. CtpykTypa COBPEMEHHBIX
BOCBMHUPA3PSATHBIX MHUKPOKOHTPOJUIEPOB. ba3oBblil  (DyHKIIMOHANBHEIN OJI0K
(mpolieccopHoe  SAIpO), HU3MEHsSIEMbI  (YHKIIMOHAIBHBIN OJIOK, COCTaB U
Ha3HAYCHHE.

CpenctBa pa3paboTku W oTiHagku yctpoilctB Ha MK: BHyTpHucxemHbIe
AMYJIATOPBI, CUMYJIATOPBI, IJIATHI pPa3BUTHS, IMYIATOPHI 113V, uHTerpupoBanHbie
cpebl pa3paboTKH.



7.2.4 IlaciopT OLIEHOYHBIX MATEPHUAJIOB

Kon
KonTposmmpyemsie pazaenst . HaumenoBanue
Ne n/mt KOHTPOJIUPYEMOI1
(TemMbl) TUCUUILITAHBI OLIEHOYHOTI'O CPE/ICTBA
KOMIIETEHI[UU
Y CTHBIN OIPOC,3aIInUTa
[{udpossie cuctemMsl U
1 [K-1 1a00paTOPHBIX pabdoT,
npeacTaBieHne HHpopMauu
IK3aMeH
[IK-1 VYcTHBIN onpoc,3amura
Jlornyeckue oCHOBBI IIU(PPOBBIX
2 . nabopaTopHBIX pabdoT,
YCTPOMCTB.
9K3aMEH
[IK-1 YcTHBIN onpoc,3amura
3 KomOunarmonnsie ycTpoiicTsa nabopaTopHBIX PadoT,
9K3aMEH
[IK-1 VYcTHBIN onpoc,3amura
ITocnenoBaTenbHOCTHBIE
4 . nabopaTopHBIX PabdoT,
YCTpOMCTBA
9K3aMEH
Y CTHBIN ONpOC,3aIInATa
OO1re NPUHIMITEI TOCTPOCHHUS
5 IK-1 nabopaTopHBIX pabdoT,
MUKPOIPOLECCOPHBIX CUCTEM
9K3aMEH
0 YcTHBIN onpoc,3amura
CHOBBI ITPOrPAMMHPOBAHUS Ha
6 porp P IK-1 nabopaTopHBIX pabdoT,
s3pIKe Accembiepa
9K3aMeH
C YcTHBIN onpoc,3amura
ucTeMa KOMaH/
7 [K-1 nabopaToOpHBIX pabdoT,
BocbMUpaspsaHoro MII
IK3aMeH
Y CTHBIN ONpOC,3aIInATa
Opranu3anusi BBO/1a-BbIBO/IA B
8 [K-1 nabopaTopHBIX pabdoT,
s3pIKe Accembnepa.
IK3aMeH
B Y CTHBIN ONpOC,3aIInATa
OCbMUpPA3PsAIHbIE
9 pasp [K-1 nabopaTopHBIX pabdoT,
MUKPOKOHTPOJIIEPHI.
9K3aMEH
[IpoekTupoBanue yCTpOMCTB HA YcTHBIN onpoc,3amura
10 | mporpaMMHpPyEMBIX JTOTHIECKHX [K-1 n1abopaToOpHBIX pabdoT,

unrerpanbHbix cxemax (IIJIMC)

9K3aMCH




7.3. MeTtoau4eckue MaTepHasibl, ONpPeAeJsONIAe MPoLeIypbl OLEeHUBAHUA
3HAHUM, YMECHUI, HABBIKOB U (WJIH) ONbITA JeATeJIbHOCTH

[Ipy npenogaBaHuM IUCHMILIAHBI «CxeMorexHrka HHUGPOBBIX JJIEKTPOHHBIX

YCTPOUCTB» B KauecTBe (POPMBI OIEHKH 3HAHWUN CTYIEHTOB HCIOJB3YIOTCS ()OPMBI YCTHOTO
orpoca Mpu 3aluTe Ja00paTOPHBIX padOT U 3a/laHUsI HA SK3aMEH HA OYyMa)KHOM  HOCHTEIIE.

3ajgaHus K 9K3aMEHY BKJIIOYAIOT 2 TEOPETHUECKUX BOMPOCA, OTHOCSIIMXCS K OO0JacTh

3HAHMUM, ONPEJENSIEMON [IEPEUHEM BOIIPOCOB K K3aMeHy (cM. 1. 7.2.2).

Bpems mnoaroroBku Kk oOTBeTYy mno 3agaHuio cocrasiger 30...45 muH. 3atem
OCYIIECTBIISIETCS MPOBEPKA YPOBHS MOATOTOBKM B XOJ€ YCTHOW Oecelbl ¢ HK3aMEHAaTOpOM, Ha
KOTOPYIO OTBOJUTCA 70 15 MUHYT, 1 BBICTaBJISIETCS OLIEHKA B COOTBETCTBHHU C TPEOOBAHUSAMHU U3
n.7.1.2.

OK3aMEHAIMOHHBIN OWJIET BKIIOYAIOT 2 TEOPETUYECKHX BOIPOCA, OTHOCIIIUXCA K

oOracTu 3HaAHUH, OIIPeIeIIEMO MePEYHEM BOIIPOCOB K dK3aMeHy (cM. 1. 7.2.2).
[Tpu mpoBeneHNN YK3aMeHa pa3perraeTcs: UCIOIb30BAHUE!
- HACTOJIBHBIX MUKPOKAIIBKYJISITOPOB;

- npuioxeHus «MHxeHepHbId KaibKynstop» Ha I[IOBM (nmpu npoBeleHuMM SK3aMeHa B
ayJIMTOPUH, COJIEPKALLEH BBIUUCITUTENIbHYIO TEXHUKY )

Hcnonp3oBaHre KOHCTIEKTOB JIEKIIUH WM y4eOHOM IUTepaTyphl B 1000# popme, a Taxke
MOOMJIBHBIX TEJIe(POHOB, MUIAHIIETOB, HOYTOYKOB H/MJIM WHBIX yCTPOWCTB, MPEIOCTABIISIONINX
0ecrpOBOHYIO CBsI3b, HE JIONYCKAETCS.

BpeMms moAroToBku K OTBETY IO 33JaHUIO0 COCTaBIISIET 45 MUH. 3aTeM OCYLIECTBISETCS
MIPOBEPKA YPOBHSI MOATOTOBKHU B XO/I€ YCTHOM O€celbl ¢ 3K3aMEHATOpPOM, Ha KOTOPYIO OTBOJUTCS
10 15 MUHYT, 1 BBICTABISETCS OIIEHKA B COOTBETCTBUH ¢ TpeOoBaHusaMu u3 1. 7.1.2.

KypcoBast pabora BBINOJHSETCS 10 MUHAMBUAYAIBHBIM 3aJlaHUSIM U TIPEIyCMaTpUBAET
HAXOXJCHUE YPaBHEHUU BXOJOB IS KKIOTO paspsfa CUYETUYHMKA, CHHTE3 KOMOWHAIMOHHOU
YaCTH CXEMbl M COCTABIICHHE BCEU JJIEKTPUYECKOM CXEMbI CUETUHMKA, a TaKXE IPOBEPKY
MIPaBUJILHOCTHU €ro pabOThI C IOMOIIBI0 CXEMOTEXHUYECKOTO MOJICTUPOBAHUS.

[IpumeHsieTcss TMOATAMHBI KOHTPOJb pe3ynbTaToB paboTel. Ilo pesynbpratam paboOTHI
odopMmIIsieTcsl NOACHUTEIbHAS 3alliCKa, IPOBOJUTCS 3alUTa KypCOBOM pabOTHI.

3ammTa KypcoBOi pabOThl OCYIIECTBISAETCS COTJIACHO TPEOOBAHUAM, TPEABSIBISIEMbBIM K
paboTe, ONMMCAaHHBIM B METOIWYECKUX Marepuanax. l[IpuMepHoe Bpems 3alIuThl Ha OJHOTO
CTyJeHTa cocTaBiisieT 20 MUH.

8 YYEBHO METOANYECKOE N UTH®POPMAILIMOHHOE
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MHKpOIIpOLECCOpb» i cTyaeHTOB HampasiieHus 210400 «PagmorexHuka» O4HOU
dbopmel o0yuenusi / ®PI'BOY BIIO Boponex, 2014.

9. KonunycoB B.A., Annepun E.Jl. [IporpammupoBanue Ha si3bike AccemOnepa AJis
BOCBMMPA3PSAIHOTO MHUKPOIIpOLECCOpPa HA OCHOBE JMYJSITOPOB. Meroaudeckue
yKa3aHUsl 1O BBINOJIHEHHUIO JIabopaTopHbix paboT Ne 7— 8 mo kypey «lludpoBbie
YCTPOMCTBA M MHUKPONPOLECCOPB» ISl CTyIeHTOB cnenuanbHoctr 11.05.01
«PamosneKTpoOHHBIE CUCTEMBI M KOMIUIEKCHI» 04HOU (hopmbl 00yuenust/PI'bOY BO
«BOpOHEKCKHI TOCYapCTBEHHBIM TEXHUYECKUU yHHBepcuteT»; B.A.Konaycos,
J.Annepun. Boponex: U3n-so BI'TY,2019.-31 c.

8.2 Ilepeyenb WHMPOPMAIMOHHBIX TEXHOJOTWH, MCHOJb3yeMbIX TMPHU
OCylIeCTBJIEHMH 00pPa30BaTeJIbHOIO Mpolecca Mo JUCHUILUINHE, BKJIOYAA NepevYeHb
JIMIEH3MOHHOT0 TMPOrpaMMHOI0 o0ecneveHHsi, PecypcoB HMH(OPMAIUOHHO-
TeJIeKOMMYHUKAIIMOHHOI ceTH « UHTepHET), COBpeMeHHBbIX NPO(hecCHOHATBHBIX 0a3
JAHHBIX U HHPOPMANMOHHBIX CMIPABOYHBIX CHCTEM:

[TakeT oducHbIX npunoxeHud u Opaysep cetu «MHTepHET» cornacHO «EauHBIM
peecTp POCCUICKUX MPOrpamMM JUIsl JIEKTPOHHBIX BBIUUCIUTENIbHBIX MalllMH U 0a3



nanubix»  (https://reestr.digital.gov.ru/reestr/). = OnexktpoHHass  WHGOPMAIUOHHO-
obpazoBatenbHas cpeaa BI'TY nmo aucuurimae.

9 MATEPUAJIIBHO-TEXHUYECKAS BA3A, HEOBXOIANUMAS IJA
OCYHWECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLECCA
JlaGoparopuss Ne221, ocHaiieHHasi KOMIIbIOTEPAMU CO CIEIUATU3UPOBAHHBIMU

MPOTPAaMMHBIMU CPEACTBAMH JIJIsl MPOBEICHUS JTaOOPATOPHBIX PadboT

10. METOANYECKUE YKA3ZAHUA AJI OBYYAIOIIIUXCA 110
OCBOEHUMIO JUCHUIIJIMHBI (MOAYJIA)

[To mucuumiune «CxeMOTEeXHUKA IUMPOBBIX JJIEKTPOHHBIX YCTPOMCTB» YHUTAIOTCS
JIEKIIMH, TIPOBOMATCS JIaOOpAaTOPHBIC U MPAKTUYECKHUE 3aHATHS.
OcCHOBOI M3y4YeHUs NUCIUIUINHBI SBIISIIOTCS JICKIIUH, HA KOTOPBIX U3JaratoTcst Hauboiee
CYIIECTBEHHBIE W TPYJHBIE BOIPOCHI, & TAKXKE€ BOMPOCHI, HE HAILIEAIINE OTPAKEHUS B
y4eOHOM uTeparype.
JlaGopaTopHbie 3aHATUS MPOBOJATCS B pexkume MozenupoBanus Ha [I9BM mudpobix
ycTpoiicTB. Pa3pabarbiBaloTcsi M SKCHEPUMEHTAIBHO HCCIEAYIOTCS ONTHUMAaIbHbIE
ANEKTPUUYECKUE CXEMBbI HUPPOBBIX YCTPOUCTB € 3aJaHHBIM 3aKOHOM (DYHKIIMOHUPOBAHMSL.
bonbiioe 3HadueHHWE MO 3aKPEIUICHUIO M COBEPIICHCTBOBAHUIO 3HAHUM HMEET
caMocTosiTeNIbHasl padota cryAeHTOB. MHbopMannio o Bcex BUIAX CaMOCTOATEIbHOU
paboOTHI CTYJEHTHI OJIYYalOT HA 3aHATHSIX.
Metoauka BBINOJHEHUSI KYpCOBOW pabOThl M3J0KEHA B METOJUYECKUX YKa3aHUSX.
BrInonaHATh 3Tambl KypcoBOM pabOThI 1OTKHBI CBOEBPEMEHHO U B YCTAHOBJIEHHBIE CPOKH.
KonTpoisib ycBOECHMS MaTepuana JUCHUIUIMHBI IPOU3BOINATCS YCTHBIM OIPOCOM MPHU
3allUTe Pe3yIbTaTOB J1abOpaTOPHBIX padoT. OCBOEHUE TUCHIUILIMHBI OLIEHUBAETCS HA
JK3aMEHe

Bug yueOHbIx

3aHSATUU
Jlexuust Hanucanue KOHCIICKTAa JICKIIUM: KpaTkKo, CXE€MaTHU4HO,

MocCJeI0BaTeIbHO (DUKCUPOBATh OCHOBHBIC ITOJIOKEHUSI, BBIBOJIHI,
(hopMyIHpPOBKHU, 0000IIEHNS; TOMEYAaTh BaXKHBIE MBICIH, BBIJICTSATD
KJIIOYEBBIE CJI0BAa, TEpMHUHBI. [IpoBepka TEpMHUHOB, MOHSTHH C
MOMOIIBIKD  CJIOBApE W  CIPABOYHHUKOB C  BBINHCHIBAHUEM
TOJKOBaHMM B TeTpadgb. (OO003HAUYGHHE BOMPOCOB, TEPMUHOB,
Marepuanga, KOTOPBIE BBI3BIBAIOT TPYAHOCTH, ITOMCK OTBETOB B
peKoMeHayemMon nureparype. Eciim caMOCTOATENBHO HE yIaeTcs
pazo0paThbcs B MaTepualie, He00XoauMo chopMyJIMPOBATH BOIPOC U
3aJaTh ~ NPENoJaBaTeN0 Ha  JIGKIUW, MPAKTUYECKOM WU
71a00paTOPHOM 3aHSITHH.
[IpakTnueckue |(PaboTra C KOHCHEKTOM JICKLHUM, MPOCMOTP PEKOMEHIYyEMOM

3aHSTUS TUTEpaTypbl. AHaIW3  pemieHus  o0pa3loBBIX  3aJad B

JlesaTenbHOCTh CTyIeHTa




peKOMeHIyeMoi auTeparype. Pemenue 3amad mo mpemioKeHHBIM
obpasiam.

JlaGopaTopHbie
3aHATHS

JlaGopatopHbie pabOTHl  TMO3BOJSIOT HAYYUTHCA MOPUMEHSATH
TEOPETUYECKUE 3HAHUSI, TMOJTYUYECHHbIE Ha JICKIUH MPU PEIICHUU
KOHKpETHBIX 3ajad. UToObl Haunbojee palroOHAIBHO U TMOJHO
MCIIOJb30BaTh BCE BO3MOXKHOCTHU JTA0OPATOPHBIX AJIsI TOATOTOBKHU K
HUM  HEOOXOoAMMO:  cleqyeT  pa3o0parb  JIEKIUIO 10
COOTBETCTBYIOIIEH TEMe, O3HAKOMHUTCS C COOTBETCTBYIOIIUM
paszienioM y4yeOHUKa, MpopadboTaTh AOMOJHUTEIbHYIO JIUTEPATYPY U
HMCTOYHUKH, PEIINTh 3a/]aud W BBIMOJHUTH JIPYrue€ MUCHMEHHBIC
3aJ1aHMUs.

CamocTrosaTepHas
paboTa

CamocrosiTenbHass padboTa CTYIAEHTOB CIOCOOCTBYET IIyOOKOMY
YCBOGHHA  Y4eOHOrOo  Marepwaja U  Pa3BUTHIO  HABBIKOB
camooOpazoBanusi. CamocTtosiTeIbHass paboTa  Mpejnosaraer
CJIEYIOIINE COCTABISIONIHE:

- pabota ¢ TeKcTamMH: Yy4eOHHKaMH, CIPaBOYHHKAMH,
JOTIOJIHUTENBHON JTUTEPATypoOil, a Takke MpopadOTKa KOHCIEKTOB
JICKIUH;

- BBITIOJTHEHUE IOMAIIIHUX 33/IaHUN U PacyeToB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOATEIHHOTO N3YUCHHUS,

- ydyactTue B paboTe CTyIEeHYECKUX HAYYHBIX KOH(EpeHIuH,
OJTUMIIHAT;

- IOATOTOBKA K MPOMEKYTOYHON aTTeCTallNH.

Iloaroroska
K DK3aMEHY

[Ipy moAroTOBKE K HK3aMEHY HEOOXOJIHMMO OPHEHTHUPOBATHCS HaA
KOHCITEKTHI JIEKIIUW, pEKOMEHAYEMYIO JTUTEparypy. JlaHHble nepen
AK3aMEHOM TpU JHA dS(P(dEeKTUBHEE BCEro MCHOJIb30BATH IS
MMOBTOPEHUS M CUCTEMATHU3allNU MaTepuaa.




Jucr perucrpanmmnu U3MeHeHMI

[Moanuce
N Hara 3aBEAYIOIIETO
o
/ [TepeyeHb BHOCUMBIX U3MEHEHHUM | BHECEHUS Kadeapoi,
n/n

U3MEHEHUU OTBETCTBEHHOMU 3a
peanmzanuio OITOIT
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