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1. HEJIM A 3AJIAYU JTUCHHUAIIJINHBI
1.1. Hean qucunanHbI
I{ens mperogaBaHus JUCIHUILUIMHBI — H3YUYEHHE METOI0B CHHTE3a IU(POBBIX
YCTPOMCTB W METOAOB TMPOCKTUPOBAHUS MHUKPOIPOIIECCOPHBIX YCTPOMCTB,
dbopMupoBaHUE MPAKTUYECKUX HABBIKOB MPOCKTUPOBAHUS LHUQPPOBBIX M
MUKPOIIPOIECCOPHBIX CUCTEM.

1.2. 3agauu ocBOCHHUS TUCIHUININHBI

JI71s MOCTIKCHHMS LIEIN CTaBIATCS 3aJa49H:

1.2.1. O3HakoMjeHHE ¢ OOIMMH KOHIENIMIMH, MaTeMaTHYECKUM 0a3ucoM
MOCTPOCHUST IU(PPOBBIX CUCTEM KOMOMHAIIMOHHOTO U IOCJIEA0BATEILHOCTHOTO
THUIIOB W OCBOCHHE METOJO0B MHMHHMH3AIMU CJIOKHBIX JIOTHYECKHX CXEM C
MCIIOJIb30BaHueM KapT KapHo.

1.2.2. OcBoeHHE METOJOB MPOCKTUPOBAHUSA CUHXPOHHBIX U ACHHXPOHHBIX
CYETYMKOB JIJIs1 BOCIIPOM3BEICHUS YUCIIOBBIX MOCIIECI0BATEIHLHOCTE.

1.2.3. TlomyyeHme  TIpaKTUYECKHX  HABBIKOB MIPOEKTUPOBAHUS
MHUKPOIIPOIIECCOPHBIX CUCTEM.

2. MECTO JUCHUIIYIMHBI B CTPYKTYPE OIIOII

JuctumnuHa «[{udpoBbie yCTpoicTBA 1 MUKPOIIPOIIECCOPBI» OTHOCUTCS K
JTUCITUTIIMHAM YacTH, GOPMUPYEMON YIaCTHHKAMU 00pa30BaTEIIbHBIX OTHOIICHUH
osioka b.1 yueOHoro miana.

3. HEPEYEHbBb IIVIAHUPYEMBbIX PE3YJIbTATOB OBYUYUEHUA 110
JAUCHUIIJIMHE
[Ipotecc  m3yuenus  gucuurmubbl  «[ludpoBsie  ycTpoiictBa u
MHUKPOTIPOLIECCOPB» HANPABIICH Ha (POPMUPOBAHKE CIAETYIONINX KOMITETCHIIH:
IIK-1 - Choocoben & 00paboTke pe3yJbTaTOB H3MEPEeHHH C
UCIIOJIB30BAaHUEM CPEJICTB BBIYMCIUTEILHON TEXHUKH, OCHOB MAaTE€MaTHYECKOIO
o0ecreueHus U MPorpaMMHUPOBAHMSL.

Kon Pe3yabTaThl 00y4eHUs, XapaKTepPU3yIOLIHe
KOMIIETEeH UM c(hopMUPOBAHHOCTH KOMIIETEHIIUN
[K-1 3HATh OCHOBHBIC MPUHIUIBI  Pa3padOTKU  IUPPOBBIX

YCTPOMCTB, POJIb M  MECTO TaKUX YCTPOMCTB B
PaIMOTEXHUYECKUX CUCTEMAX U KOMILJIEKCAX;

YMeTb CTaBUTH U PEIIATh CXEMOTEXHUYECKHUE 3a1a4H,
CBSI3aHHBIE C BEIOOPOM ITU(POBBIX CXEM PATHOTEXHUICCKUX
YCTPOMCTB U CUCTEM;

BJIa/IeTh MAaTEeMaTUYCCKUM amrapaToM aareOpbl JOTHKHU JIJIs
peIIeHus 3a/1a4 MPOSKTUPOBAHUS CIIOKHBIX U(PPOBBIX
YCTPOMCTB U METOJIaMH MX PeaTU3alliy ¢ TOMOIIBIO
COBPEMEHHBIX MMPOTPAMMHBIX ITAKETOB.




4. OFBEM JUCHUIIVINHBI

OO0miasi  TPyIOE€MKOCTh  JUCIHUILINHBI

MHUKPOIIPOLECCOPBD) COCTABIISIET O 3.€.

«IIudpossie

YCTpPOKCTBA

Pacnpez:eneHHe TPYAOCMKOCTHU JUCHUILIMHBI 110 BUAaM 3aHATUHI

Ounasi gopma 00yueHus

Busl yaeO6HOM paboThI Bcero vacos CGMZCTPH
AyAUTOPHBIE 3aHATHS (BCEro) 108 108
B Tom uucne:

Jlexknuu 36 36
[Tpaktuaeckue 3auatus (I113) 36 36
JlaGopatopusie pabotsl (JIP) 36 36
CamocTosiTesqibHAsi paboTa 36 36
KypcoBasi paborta + +
Yackl Ha KOHTPOJIb 36 36
Bu bl mpoMeKyTOYHOM aTTECTAIUM - YK3AMEH + +
OO61mas Tpy10€MKOCTh

aKaJIEMUYECKHAE Yachl 180 180
3.€. S S




5. COAEP) KAHUE JUCHUIIJIMHBI (MOAYJISA)
5.1 Copep:xxkanue pa3gejoB IUCHUINIMHBI MW pacnpeaeieHHe
TPYA0€MKOCTH 10 BUAAM 3aHATHI
o4yHasi popma 00yueHust

Ne |HanmenoBanue Text Ipak |JIab. CPC Bcero,

Conepxauue pa3aeia
/i TEMBI ACp pasa 3aH. |3aH. gac

1 Mudpossie [{udpossie cucTemMbl. YIpaBisionne 3 3 3 3 12
CHUCTEMBI 1 cucteMsl. [Ipumep 1udpoBoit cUCTEMBI
NpEACTaBICHUC |y ihapienus. JIOTMUECKHME CUTHAIIBI M
nH(popmayn ¢ynkuuu. [onoxurensHas u
OTpHIIaTeNIbHAs JIOTUKA. JlocToMHCTBA U
HEIOCTATKH aHAJOTOBBIX M MU(POBHIX
YCTPONCTB. AHAJIIOTOBBIE U LU(POBBIE
curHanbsl. OCHOBHbIE TapaMeTPhbl
uuposoro curtana .OCHOBHBIE THUIIBI
U(PPOBBIX YCTPOUCTB: KOMOMHALIMOHHBIE
U T0CJIeI0BATEIbHOCTHBIE YCTPONUCTBA.

MaremMaTuyecKkoe OIMCaHue
udpoBsIX ycTpoicTB. [IpeacraBinenue
uH(popMaluu B HU(PPOBHIX yCTPOUCTBAX,
OCHOBHBIE ONIEPALIUU: JUCKPETU3ALINS,
KBaHTOBaHUE, KOJUPOBAHNUE.
[IpencraBnenue yucen B HUGPOBHIX
cucremax. /[Bonunble uucna.
[TpeoGpa3zoBanue ymcen.
[HecTHanuaTepuyHble 1 BOCbMEPUYHbBIE
yucia. ApupMeTnyeckue ornepamnun Haj
JBOMYHBIMH yuciaMu. CloxKeHHe.
OTtpunarenabHble Yuciaa U BHIYUTAHUE.
JIBOMYHO-/1ECATUUHOE NPEACTABICHUE
necsaTuuHbIX uncen. [Ipencrasnenue
an@aBUTHO-U(POBBIX CHUMBOJIOB.
[Tpumep UPPOBOI JTOTUYECKOI CXEMBI.

2 | Jlornueckue OcHOBHBIE cBefieHUS U3 anreOpsi|3 3 3 3 12

OCHOBBI JIOTHUKH. Jlornueckue CHUTHAJIBI.
U POBHIX

. Jlornueckass cxema, NOpUHUMAOWAA U
YCTPOMCTB

BBIIAIOIIAs CUTHAJIBI. IIpocroe
BbICKa3bIBaHUE. CII0)KHOE BBICKA3BIBAHHUE.
Jlornueckast pyHkius. yHKIUU OJHOHN U
JBYX MEpeMEeHHbIX. AJnreOpanyeckue
onepanuu Haj JIBy3HAYHBIMHU
[IEPEMEHHBIMH.




OCHOBHBIE JIOTUYECKHUE OIEpaluud M
ux peanuzanus. JIornyeckoe OTpUIIaHUE;
yCclioBHOE Tpaduyeckoe o00O3HAUYEHUE
jornyeckoro o»iementa HE, Ttabmuma
WCTUHHOCTH U €T0 CXEMHasl pean3alius.
Jlornueckoe CJIOKEHUE; YCIIOBHOE
rpaduueckoe 0003HAUYEHUE JOTHYECKOTrO
anemedTa MJIM, tabnuia MCTHHHOCTH U
€ro cxemHas peanuzanus. Jlorumueckoe
YMHOXEHHE; YCJIOBHOE Trpaduieckoe
0003HaUEHUE JIOTHYECKOTO djeMeHTa U,
TabNMuIla MCTUHHOCTH M €ro CXEeMHas
peanu3anus. Onucanue paboThI
normdyeckux dnementoB HE MMM ¢
MIOMOILIBIO BPEMEHHBIX JUarpaMM.
IlonsTne Oasuca: JIOTHMYECKHII Oasuc,
MUHHUMAaJIbHBIN Oazuc. Oneparus
ledgdepa.  ycnoBHoe  rpaduyueckoe
0003HaUYeHUE JIOTHYECKOro 3jaemeHta M-
HE, Tabnuiia HCTUHHOCTH M €r0 CXEMHas
peanu3anus. Onepanus «Crtpenka
[Tupcay, YCIIOBHOE rpaduueckoe
0003HaUE€HHUE JIOTUYECKOTO  DJIEMEHTa
WNJIN-HE, Tabnuia MCTUHHOCTH U €ro
CXEMHasl pean3auusi. YHHUBEPCAIbHbBIN
xapakrep jgoruueckux mnemeHToB U-HE u
WNJIIN-HE wm peanu3anuss Ha UX OCHOBE
norndyeckux  omeparuid  HE,WM,WIN.
Oneparus KHUCKITIOYAIoIee nin
(ctporass  mu3btoHknus).  Omeparus
«uckmoyvaromee WJIM ¢ uHBepcuei.

Bydep.

OCHOBHBIE  COOTHOIIEHUS OyJIeBOU
anreOps . [TpuHIH TBOMCTBEHHOCTH.

ToxzaecTBa U UX NMpUMEHEHHUE (AaKCHOMBI
anreOpbl JIOTUKHU JUIS OJIHOM
nepemeHHoi).I[pumMenenne

COOTHOUIEHUH: HEHCHOJb3yEMbIE BXObI
BeHTwiied M, WJIM. Yerslpe OCHOBHBIX
3aKOHA anreOpbl JIOTUKH:
MEePEMECTUTEIIbHBIA  (KOMMYTaTUBHBIN),
co4YeTaTeIbHbII (acconmaTHBHBIN),
pacrpeaenuTeNnbHblid  (IUCTpUOYTUBHBIN)




u obmielt maBepcun (dopmyisl a1e Mop-
raHa WIMd 3aKoHbl WHBepcuu).lIpaBuio
CKJenBaHUs  (MCKIIOYECHHsSI), MPABUIIO
TIOTJIOIICHUSI.

DopMbI IPEICTABIEHUS
(byHKIMN anreOpbl JOTHKH
(D®AJI):cmoBecHOE, TAOIUIHOE,
anreOpanveckoe (CoBepIeHHas
TM3BIOHKTHBHAS HOpMalibHast (hopma,
COBEPILECHHAs! KOHbIOKTHUBHAs
HOpMasbHas popma), B BUIE
MIOCJIEI0BATENBHOCTH IECATUYHBIX LUPP.
MuntepmM, makctepm. [IpeobpazoBanue u
MUHHMMU3ALUS JIOTUYECKUX BBIPAKEHUH.
Kapter Kapno (quarpammsl Beiiua) s
JBYX, TPEX U YETBIPEX IIEPEMEHHBIX.
OcCHOBHBIE 3Tanbl MUHUMH3ALUH.
[Tpumep MUHUMU3ALNY JIOTHYECKUX
¢bynkuui. MuHUMH3aLUs He
MOJIHOCTBIO ONPEAENIEHHBIX JIOTHYECKUX
byHKIMI

KomOunarmmon-
HBIE
yCTpOMCTBA

KomupoBanue nudposoit napopmannu u|6
HauOoJsiee  PacIpOCTpPaHEHHBIE  KOJBI.
[Topsinok IIPOBEICHUS CHUHTE3a
KOMOMHALIMOHHBIX ycTpoiicTB. [Ipumep
CHUHTE3a KOJOIpeoOpa3oBareis yucia u3
IPSMOr0 HaTypalbHOTO Koja «8-4-2-1» B
Kox «4-1-2-1».

Kononpeo6pazoBarenu: mudpaTopsl
u nemmdparopsl. Jemmudparop. Cunres
JTUHEHOro TonHOoro nemudparopa Ha 2
BX0Ja ¥ 4 BeIXOHa. [IpMep mpuMeHeHHS
JMHEWHOTO nemudparopa: cxema
npocreimiero  moxyns O3V .Ilpumep
CHHTE3a HEMOJHOro jemudparopa Ha
BXOJIHBIE YHCIIa B JIBOMYHOM KOJ€ B
3aJaHHOM 3JeMeHTHOM Oa3uce Ha MUMC
cepun 155/SN74. OGnactu nmpuMeHEHUS
nemmdparopoB. [ludparoper. IIpumep
CHHTe3a mmdpaTropa BBICOKOTO YPOBHSA
4Xx2 ¢ UCHOJB30BAHUEM JIOTHUECKHX

JJIEMEHTOB N-HE. [Ipumenenne
mudpaTopos.

MynbTUILIEKCOPHI. YIO.
@yHKIMOHATIbHAs cxema. Cunres

MYJIbTHILIEKCOpa 4-1. Peanuzanusg
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Joruyeckux  (GYHKUMH Ha  OCHOBE
MYJIBTUILIEKCOPA. [Ipumep
UCIIOJIB30BAaHUs  MYJIBTHUILIEKCOpA  JJIA
peanu3alMM  JIOTUYECKOM  (QyHKUIUHU

YeTBIPEX  TMEPEMEHHBIX ,  3aJaHHOM
Tabnuei HMCTUHHOCTH.
JleMyIbTUILIEKCOPBI. Cxema
JIEMYJIbTUILIEKCOPA, YCIIOBHOE
o0o3HaueHHe , TabIMIIAa WMCTUHHOCTH.

[Ipumep  cucCTeMBl  MYJIbTHIUIEKCHOMN
nepeaayn JaHHBIX.

CymMaTopsl. [Tonycymmarop.
[Tonuelid  OHOpA3pPAIHBIA  CyMMAaTop.
Apudmernaeckuii CYyMMAarop
MHOTOpa3psiAHbIX yncen. Vcnonb3oBanue
CyMMaToOpa B MHTErPaJIbHOM HUCIIOJIHEHUN
JUTSt BBITIOJTHEHUS Pa3IUYHBIX
apuMETHUYECKUX OlepaIui. Mepsbl

MOBBILIEHUS ObICTPOJICHCTBUS.

CxeMbl ~ CpaBHEHUSI U KOHTPOJA
(xoMI1apaTopsbl). [Ipumep CUHTE3a
1(ppPOBOro KoMIIaparopa.

TlocnenoBare
JILHOCTHBIE
yYCTpOKCTBa

Tpurrepsr. Knaccudukarys
TpUrTepOB.RS-TpUTTEPHI C TPSAMBIMH U
WHBEPCHBIMU BXOJIaMH.. TaGnuer
IIEPEXOJI0OB U HMX COOTBETCTBHE KapTaM
Kapno. Cunre3 tpurrepos. Jloruueckue
ypaBHeHHs RS-Tpurrepa.

[lpumenenne RS-tpurrepa B cxemax
3alIUTBl  OT Jpe0e3ra MeXaHHYeCKHUX
KOHTaKTOB.

CUHXpOHHBII RS-tpurrep.

JIByXCcTyneH4aTble TPUTTEPHI.

D-tpurrepsl. Tpurrepsl c
JMHAMWYECKUM yIpaBiieHueM. T-tpurrep.
OpnHocTyneHyaTbli  CUHXpOHHBIA — D-
TPUITEP CO CTATUUYECKUM YIPABICHUEM.
[Tpobnema

OAHOCTYNIEHYaTOM  CHHXPOHHOM D-

reLepanunuunu B

12

12

12

12
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Tpurrepe. D-Tpurrep ¢ AMHaMUYECKUM
YIPaBIECHUEM.

JK-tpurrep. Acunxponnsiii JK-tpurrep.
Tabmuua mepexoJoB M aHATUTHYECKOE
Belpakenue s JK-tpurrepa. Cunte3
OJTHOCTYIIEHYaTOro CUHXpoHHOro JK-
tpurrepa. JK-Tpurrepel, TakTUpyeMmble
¢pontom.  DynknuonupoBanue  JK-
tpurrepoB KI155TB1 (7472), K555TB9
(74112).

Peructpsl. OO0mme  cBencHUs.
CxeMbI IPOCTEHIITUX PETUCTPOB.

CuéTunkiu. OCHOBHBIE
XapaKTEPUCTUKU CUéTUHKa.
Knaccudukamus cuérunkoB. Meroauka

CUHTE3a CUHXPOHHBIX CUYETUMKOB.
[TocnenoBaTenbHOCTH CHHTE3a
CHUHXPOHHBIX CYETYUKOB. [Ipumep

CHHTE3a2 CHHXPOHHOI'O CYMMHPYIOILETO
JBOMYHOTO CUYETYMKA, pabOTalomEero B

KOJIE 5-4-2-1. Meroauka
CHUHTE3a  ACHHXPOHHBIX  CYETUMKOB.
[Ipumep CUHTE3a ACUHXPOHHOI'O

CYMMHUPYIOIIETO JABOUYHOTO CUETUHKA,
paboratomero B koae 5-4-2-1.

[IpaBuna odopMIIeHUS cXeM
U(ppPOBBIX YCTPOMCTB. TpH OCHOBHBIX
TUIIa CXEM ! I[IPUHOUIIHAIIbHAA CXEMa,
CTpYKTypHasi cxema, (yHKIHOHAIbHAS

cxema. YcinoBHbIC rpaduveckue
ob6o3HaueHus (YT'O) U(PPOBBIX
MHKPOCXEM. AHIJIOSN3bIYHbIE OyKBEHHO-
nudpoBbie 0003HaueHUS
(YHKIIMOHAJIBHOTO Ha3HAYECHUS
WHTETPAIbHBIX MHKPOCXEM,

ucnoib3dyempie B YI'O. OtedyecTBeHHas
CHCTeMa yCIIOBHBIX OYKBEHHO-LIU(POBBIX
o0Oo3HaueHuid  mukpocxem. IIpaBuna
KOAUPOBKA  HMMIIOPTHBIX ~ MHKDPOCXEM.
Pa3HOBHIHOCTH KOPIIYCOB MHKPOCXEM.

[udpossie 3aITIOMHUHAIONINE
yctporictea  (3Y).  Knaccudukanus




MHUKPOCXEM  HaMSATH. OcHoOBHbIE
xapaktepuctukd  3Y.  OneparuBHbIE
3anomuHarome  ycrpoiictea  (O3Y):
CTaTUYECKHUE u JTUHAMHAYECKHE.
ITocTosiHHBIE 3aIIOMUHAIOIIIAE
ycrpoiictBa (II3Y): mporpammupyembie
Mackoi Ha ocHoBe auomoB u MOII
TPaH3UCTOPOB ,CTPyKTypHas cxema [13V;
II3Y onxHOKpaTHO mporpamMmMHpyeMbIE
MOJIb30BATENEM;  PENpPOrpaMMHUPYEMbIE
[13Y. [IporpamMmmupyembie
JIOTUYECKHE MATPHULIBI.

AHanoro-uudpossie
npeoOpazoBatenu  (ALID).CtpykTypHas

cxema, Ha3Ha4YeHHUE, OCHOBHBIE
mapameTpsl, THIIBL. [Tponeccor
JUCKPETU3ALNH, KBaHTOBaHUs u

KOJIMPOBaHUs curHana. [IpuHiunmanpHas
cxema AIIIT mpsimoro mpeoOpa3oBaHusl.

[udpo-ananorossie npeodpazoBarenu
(ITAIT). CtpykTypHas cxema,
Ha3HAYCHNE, OCHOBHEIC ITAPaMETPhI,
tunsl HAIL [MpuHuunuaneHas cxema
IJAII c BeCOBBIMU PE3HCTOPAMHU.

OO0mue
HpI/IHI_II/IHBI
IOCTPOCHHUS
MHUKPOIIPOIIECC
OprIX CUCTEM

MukporpoiieccopHast cucremal3
(MIIC). DnexkTpoHHas  cucTeMa ¢
(OKECTKOW»  JIOTMKOH.  DIJIEKTpOHHas
cucTeMa C MpOrpaMMHUPYEMOU JIOTUKOM.
CocTtaB MHKpPOITPOLIECCOPHOM CHCTEMBI.
DyHKIMU MpoIeccopa. [Tpumep
CTPYKTYpBl IPOCTEHIIEro mpoueccopa.
Knaccuueckas W IIMHHAs CTPYKTYpBI
cBs3ed. Tpu Tuma BBIXOJOB HHU(PPOBBIX
MHUKPOCXEM.

Tunuunas ctpykrypa MIIC u e€ otnuuune
OT TPaJUIIMOHHON LU(POBON CHUCTEMBI.
OyHKUUH OCHOBHBIX ycTpoiictB MIIC:
poleccopa, HnamsTH, YCTPOWCTB BBOJA-
BbiBOJIa. [IIuner MIIC. Pab6ora MIIC npu
BBIIIOJIHEHUH IPOTPAMMBI.

Tunsl  apxutexkryp MIIC. Tunsl
apxutektyp MIIC: apxurtektypa ¢ oouei
MIMHOW  JaHHBIX W KoMmaHa  (QoH-
HEHWMOBCKas), aApXUTEKTYypa c
pa3lenbHBIMH IIMHAMHU JAHHBIX U KOMaH[
(rapBapackasi). Turnbl MIIC:
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MUKPOKOHTPOJUIEPHL, KOHTPOJLIEPHI,
MHUKPOIPOLIECCOPBI, KOMITBIOTEPHL..

ApxuTekTypa OJIHOKPUCTAJIBHOTO
BocbMupaspsaaHoro MII. OcHOBHBIE y3ITbI
MII (ux cocraB U Ha3HAa4YCHHUE):
ONEPALMOHHBINA Y3€ll, y3eJl BHYTPEHHEU
NaMsTH, y3€J YIpaBJIeHHUS.

QDyYHKIMOHAIBHOE HA3HAYEHHUE BBIBOJIOB
BOCcbMHUpaspsaaHoro MIL

OcHOBBI [IporpammupoBanue MIIC Ha s3bike 1 4
IPOrpaMMUPOB [ AccemOiiepa. AnaBUT A3bIKa
aHIs Ha SI3BIKC | A ccembnepa. CTpyKTypa IporpaMMbl |
Accembaepa dbopmat oneparopa s3bika Accemonepa.
Komangnas crpoka. JIMpeKTUBBI.
@®opMaThl TaHHBIX U KOMaH]1
onHokpucrainsHoro MII. IIpencrasnenue
JAHHBIX U KOMaHJ.
Cucrema ['pynma KOMaH/{ MEPECHUIKH |5 20
KOMaH/[ uH(popMaIuu: MOV, MVI, LXI,
BOCBMUPASPAN | opmanp! 3arpy3KH pErHCTPOBBIX Hap.
Horo MII

['pynma apudMeTUyecKux U JOTHYECKUX
KOMaH/ BOCbMHUPA3PSIAHOTO MII:
KOMAaHIbI Hal COZIep)KI/IMI)IM
AKKyMYJISITOpa W PErUCTPOB, KOMAaHbI
OTIEpalliii C PETUCTPOBBIMH TApPaAMH,
KOMaH/Ibl onepauui c
HEIOCPEICTBEHHBIM OIHOOANTHBIM
OTIEPaH]IOM, KOMaH bl OTIEpaIuii ¥ CABUTA
aKKyMyJITopa.

I'pynna KOMaH nepenaun
ynpasieHuss BoceMupaspsgHoro  MIL
Komanaer mepexoma (JMP), Bri3oBa
noanporpammbl  (CALL), Bo3Bpata B
ucxoanytw nporpammy (RET), Bri3oBa
MNOANPOrpaMMbl 1O (PUKCUPOBAHHBIM
aapecam (RST n).

['pynma komaHA yHOpaBIEHUS CTEKOM,
BBOJOM-BEIBOJIOM, cocTostHHEeM  MIL
Komanpe! ynpaBnenus crekoMm. Koman bt




BBoza (IN), BeiBogma (OUT), mpepriBanms
(DI, El), u ocranoBku (HLT).

BremonHenue 3-x OailiTHOM KOMaHALI B
oaHokpuctairbHoM  MIIL.  Jluarpammebl
nepexonoB. Bpemennas quarpamMma

Marematnyeckue MIPOTPaMMBI.
Brimonnenue apu(pMEeTUIECKUX
onepanui Haj MHOT'OpPa3psIHBIMU
yucnamu. llpumep  cnoxkenms  3-x

OaNTHBIX YUCEL.

Opranuzanusi BpeMEHHBIX 33/1€PKEK
nporpaMMHbBIM criocoOoM. CTpyKTypHas
cxema LUKINYECKOTO aJIrOpUTMA.
ITpumep
3aJIepKKH Ha JII000€ 3aJJaHHOE BpEMs.

[IpOrpamMMsbl BPEMEHHOU

IIpumep Ha HCIIONB30BAaHHE BPEMEHHOU
3a/1ePKKU pu BKJIFOYCHUHU u
BBIKITFOYECHHUH CBETOIMOIHOTO
WHJUKATOPA , COEAMHEHHOTO C BBIXOAHBIM
nopToM  (HamwucaTb

s3bIKe AcceMOuepa).

nporpaMmy — Ha

Opranuzanus
BBOJIa-BBIBO/IA
B SI3BIKE
AccemMOinepa.

[Tporpammupyemeblil napaieIbHbIN
untepdeiic (I1T1IN): crpykrypa I1TTN
KP580BB55, monkm0oueHrEe K IIMHAM
MII, pexxumbl paboThI,
IporpaMMUpPOBaHUE TTOPTOB .

BocsMupaspsig
HbIE
MHUKPOKOHTPOJI
JepHI.

Ctpykrypa COBpPEMEHHBIX
BOCBMUPA3PAIHBIX MHKPOKOHTPOJIJIEPOB.
ba3zoBblii (GyHKIMOHATBHBIN 0J10K
(mporteccopHoe  SAAPO),  U3MEHACMBIN
(GYHKIMOHATBHBIA ~ OJIOK, COCTaB M|
Ha3HAuCHUE.
CpencrtBa
YCTPOWCTB

pa3pabOTKu W OTJIAJIKH
Ha MK: BHyTpucxemHble
IMYJIATOPHIL, CHUMYJIATOPBI, TUTaThI
pa3BuTHA, SMYJISATOPBI I13V,
MHTETPUPOBAHHBIE CPEJIbl PA3pabOTKH.

1

10

[IpoexTupoBan
H€ YCTPOMNCTB
Ha

[IporpammupyeMsbie JOrH4ecKue
WHTETPAJIbHBIE CXEMBI.




nporpammupye |[IporpamMmmupyemsie Joruueckue

MBIX matpuusbl (IIJIM). Ilporpammupyemas
JIOTUHCCKUX  \\jarpyynas toruka (IIMJT).IUIMC ans
MHTErPaIbHBIX

peau3aluy MocjIe0BaTelbHbIX
cxemax .
(IUTHC JIOTMYecKuX cxeM. MHCTpyMeHTaIbHbIe

cpeacrsa nporpammuposanus [IJINC.

Hroro| 36 36 [ 36 | 36 | 144

5.2 Ilepeuensb J1a6OPATOPHBIX PadoT

No HaunmenoBanue 1abopatopHOi paboThI O6bem  Buapl
/I qac. KOHTPOJIA
1 M3mepeHne nmapaMeTpoB UMITYJIbCHBIX CUTHAJIOB 4 Omnpoc
2 CuHTEe3 KOMOMHAIIMOHHBIX YCTPOHCTB 4 Omnpoc
3 KononpeobpazoBarenu 4 Omnpoc
4 MynbTUILIEKCOPBI 4 Omnpoc
5 ACHHXPOHHBIE TPUITEPHI HA HHTETPATIbHBIX JIOTHUECKUX 2 Omnpoc
cxemMax
6 CHUHXpOHHBIE TPUITEPBI HA UHTETPAJIBHBIX JIOTUYECKUX 2 Omnpoc
cxemMax
7 HccnenoBanue CHHXPOHHBIX CUETUUKOB 4 Ormpoc
8 HccnenoBanre aCHHXPOHHBIX CYETUHMKOB 4 Omnpoc
9 [IporpammupoBanue  Ha  si3blIke  AccemOiepa I 2 Onpoc
BOCBMHPA3pPsJHOTO MHUKPOIPOLECCOPA € HCIOJIb30BAHUEM
smyssitopoB EMU-80 u KP580.
10 | U3ydenue npuémMoB IporpaMMUPOBAHUS U OTIAAKHU IPOTPaMM 2 Omnpoc
Ha SI3BbIKE Accembiiepa It BOCBMHUPA3PsAIHOTO
MUKpOIIpolieccopa
11 | Bemonnenue apupmMeTHUECKUX ONEpalnii HaT 2 Ompoc
MHOTOpa3psiIHBIMU YUCIIaMU
12 | Usyuenue nporpammuoro nmakera AVR STUDIO 2 Ompoc
Htoro yacos 36




6. TEMATHUKA KYPCOBBIX PABOT
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBUY C Y4EOHBIM IJITAHOM KOHTPOJIBHBIEC pa0OTHI HE MTPETYCMOTPEHBI.

B cooTBeTcTBUU ¢ y4eOHBIM IJIAHOM OCBOSHHE JHWCIIUIUIMHBI MPETyCcMaTpHBACT
BBITIOJTHEHHE KYPCOBOM paboThI B 4 cemecTpe it O9HOU POpMBI 00yUCHHUS.

Temarnka KypcoBod paboThl: «CHHTE3 CHHXPOHHBIX H ACHHXPOHHBIX

CUETUNMKOBY

3agauu, pelraeMbie MPU BBITIOJHEHUH KyPCOBOM paOOTHI:

* OCBOEHHE METO/I0OB CHHTE3a CHHXPOHHBIX U ACHHXPOHHBIX CUETUNKOB;

* pa3paboTKa SJICKTPUYCCKHUX MPUHIHUITHAIBHBIX CXEM CUYCTUYMKOB;

® OIHCaHue SKCIICPUMCHTAJILbHOT'O HMCCICOAOBAaHUA C IMIPUBCACHHUEM BPEMCHHBIX JUarpamMm,
MOATBCPKAAIOMIUX MPaBHUIIBHOCTDb pa6OTLI CUCTUYUKOB.

KypcoBas pabota BkaouaT B cebs rpaduyeckyr0o dYacTb M pacyeTHO-
MOSICHUTEIIbHYIO 3aIUCKY.

KypcoBas pabora BBIOJNHSAETCS IO WHAWUBUAYAJIbHBIM BapHaHTaM u

3aBCpIIaCTCA O(bOpMJICHI/ICM paC‘{GTHO-HOHCHI/ITeJIBHOﬁ 3aIIMCKH.



7. OUEHOYHBIE MATEPHAJIBI JJISI IPOBEJEHUS IPOMEKYTOYHOM
ATTECTALIMM OBYYAIOLUXCS MO JUCLHUIJINHE

7.1. Onucanme moka3zartejieii 1 KpUTepHeB OLEHMBAHUA KOMIETEHUHUI Ha
PAa3JMYHBIX 3TANAX UX (POPMHUPOBAHUS, ONIUCAHME KA OLEHUBAHUSA

7.1.1 JTan TeKymero KOHTPOJIst

PesynbTarsl
OLICHUBAIOTCS IO CIEAYIOIIEH CUCTEME:

«aTTEeCTOBAHY;

«HE aTTECTOBAH.

TEKYILLIErO0 KOHTPOJs 3HAHUM U MEXKCECCHMOHHOM aTTECTalluU

Pe3yabTaThl 00y4eHus,

Komme- XapaKTepu3yoLue Kpurtepuu
ATTecToBaH He aTrTecroBaH
TEeHIUA copMHPOBAHHOCTD OllCHUBAHUA
KOMIIETEH MU
IK-1 3HaeT OCHOBHBIC
TIPUHIATIBI
pa3paboTku
. 3HaHue yueOHOTO MaTepuaia I'oToBHOCTE
1H(POBLIX YCTPOKICTB,
Y TOTOBHOCTb K €TO MIPEJICTaBUTh Hecmoco6HocTh
POJIb ¥ MECTO TAKHX
. 00CYXICHUIO ¥ IPUMEHEHHUIO B | apTyMEHTHPOBaHHBIE TIPEICTaBUTh
YCTpPOHCTB B
aMKax ACCYK/ICHUS B apryMEHTHPOBaHHbBIE
PaTNOTEXHUIECKUX P . p pry P
BBITIOJTHEHHMS 3aJaHUI obmacTd  CcHHTE3a paccyxIeHus
cHCTEMax H y
1 POBBIX YCTPOHCTB
KOMILIEKCax,

yMeeT CTaBHTb U
pelarhb
CXEMOTEXHHYECKUE
3aJ1a4yl, CBA3aHHBIC C
BBIOOPOM IIH(POBBIX
cxeM
PaJHOTEXHUYECKUX
YCTPOMCTB U CHCTEM;

Pemenue craHgapTHBIX
MPaKTUYECKUX 3a7a4

B COOTBETCTBHU C UHIH-
BHTyaJIbHBIM BAPHAHTOM
3aJaHUs

BrimosHeHHE padoT B
CpOK,
[IPEAYCMOTPEHHBIN B
pabounx
nporpamMmax

Hesbimonuenue padboT B
CPOK,
IIpEyCMOTPEHHBIHN B
pabounx
MporpaMMax

BJageeT
MaTeMaTHIeCKUM
armaparoM ajareopsl
JIOT'MKU T pCIICHUL
3a1a4
MIPOEKTHPOBAHUS
CITOXHBIX IT(POBBIX
YCTPOICTB U
METO/IaMH UX
peanzanuy ¢
HIOMOILBIO
COBpPEMEHHBIX
IPOrPaMMHBIX
TIAKETOB.

Pemenne npruknagHeIX 3aqa4
YCTPOWCTB U CUCTEM

BeinosiHeHne pador B
CPOK,
[IPEAYCMOTPEHHBIN B
pabounx
nporpammax

Hesbimonuenue padboT B
CPOK,
[IpeyCMOTPEHHBIHN B
pabounx
nporpammax




7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHMI

P€3yHBTaTBI IMPOMCEIKYTOYHOT'O KOHTPOJIA 3HAHUM OLICHUBAKOTCI B 4 CEMECTPC AJId

O4YHOU (POpPMBI 0OYUEHHUS TIO YETHIPEXOAILHON CUCTEME:
OTIIMYHOY; «XOPOIIOY; «YTOBIECTBOPUTEILHOY; «HEYIOBIECTBOPUTEIHHO).

PesyabTarbl
Komme- 00yuerms, Kpurepuun
XapaKTepusyoLe Otanuyno Xopomo Ynosia. Heynosa.
TeHIus chopmuposammocr, | OUNEHHBAHMS
KOMIIETEHIIUH
[K-1 3HaeT OCHOBHble| 3HaHUE CryneHT CryneHt CryzneHt CryneHt
TIPUHLMIIBI y‘Ie6HOFO JACMOHCTpUPYC JEMOHCT- JACMOHCTPpUPYECT JIEMOHCTPUPY
paspaGoTK Marepuana u T TIOJTHOE pupyet JaCTHYHOE er
R —— TOTOBHOCTB MOHWMaHHe TIOHMMaHHe nonumanmue oo
. K ero Y4e0HOTO OoupIeit MaTepuaa,
YCTPOHCTB, POTb M|y o5enmto Ha MarTepuana, 4acTH CIOCOOHOCTB Hoe
MECTO TaKUX|3k3ameHe U SIPKO yueGHOrO | mpw monydenwn | TOHUMAHUC
YCTPOMCTB B|[IpUMEHEHUIO B BBIDQXXEHHYIO | MaTepHaa, CTOPOHHEH Marepuala,
PanOTEXHUYECKH |PaMKaXx CIOCOOHOCTH | CIIOCOGHOCTD NOMOLIM K | Hemonumanu
X cucTeMax u BBITIOJTHCHUA CaMOCTOATCIIb npu BBITTOJTHCHUIO e SaﬂaHHﬁ.
. 3a7aHuil  Ha HO HE3HAYUTEIbH | J1ab0paTOPHBIX
KOMILTICKCaX, IIPAKTUYECKHX M | UCIIONB30BATh | O OMOIIH 3aHATHL. TonbITku
71a00paTOPHBIX 3HaHUS, UCIIOJIb30BaTh [MombITKM CAMOCTOS-
3aHATHIX yYMEHHS U 3HaHUS, CaMocCTosI- TENLHOTO
HaBBIKH B yYMEHHS U TEJIBHOTO perenus
nporecce HaBBIKH B pereHns IPaKTH-
BBITTOJTHEHHS mporecce TIPAKTHYECKUX YECKHX
71a00PaTOPHBIX | BBINOIHEHHS 3a1a4 3amay
3aHATHH, @  |Ja60paTOPHBIX | AEMOHCTPUPYIOT | gkaspisaroTes
TaKXe IpH 3aHATHH, @ | HEeCTaOMIBHOCTH y Hero
pelIeHnn TaKXKe MpH PE3YIBTATOB | \ajopesyibT
MPaKTUIECKUX |  pElLIeHUH ATHBHLIMU
3a1a4 Ha | IPaKTHYeCKUX
9K3aMeHe 3a/1a4 Ha
9K3aMeHe
yMeeT CTaBUTb U | YMeHue 3anaun IIponemonctp | Ilpomemonctp | 3amaum He
pewars HCIIOJIB30BaTh pELIEHE] B HpOBaH HPOBaH BEPHbIN peLIEeHbI
CXEMOTCXHHUYCCKHU LII/I(I)pOBI)Ie IIOJITHOM BeprIﬁ Xon X04 pCUICHUA B
€ 3a/1auH, YCTpOMCTBA U oObeMe U |pernreHust BceX,| OOJBITUHCTBE
CBSI3aHHBIE C MHKpPOIIpOLeccop| TIOJMy4YeHbl |HO HE MOJy4YeH 3a1a4
BBIOOpOM Bl TIpH BEpHBIC BEPHBII OTBET
IM(POBBIX CXEM  [ITpOBEICHUH OTBETHI BO BCEX
PaIOTEXHUYECKH [IPAKTHUECKUX 3a7a4ax
X YCTPOWCTB U 3aHIATUN
cucTeM ,J1a00PaTOPHBIX
pabot u Ha
9K3aMEHE
BJIajieeT [Ipumenerne 3amaun IIponemonctp | IIponemonctp | 3amaum He
MaTEMaTHIECKUM |METOZOB CHHTE3a| pEIICHHI B HPOBaH WPOBAH BEPHBIN |  peIIeHBI
anmapaTrom YCTPOMCTB U MIOJTHOM BEPHBIN XOJI | XOJI pelieHus B
aireOphI JIOTHKA CUCTEM o0beMe M |pemreHus BceX,| OOJBIIMHCTBE
JUISL pELIIEHHUS B paMKax MOTy4YeHbl |HO HE MOTy4eH 3aja4
3a1a4 1ab0paTOPHBIX, BEpHBIE BEPHBIN OTBET
MPOCKTHPOBAHUSI  [ITPaKTUUECKHUX OTBETHI BO BCEX
CJI0’KHBIX 3aHATHM U Ha 3aJ1auax
(P POBBIX JK3aMEHe
YCTPOICTB U

METO/IaMH UX
peausaium ¢
MOMOMIBIO
COBPEMEHHBIX
MPOTPaMMHBIX
IAKETOB.




7.2 TlpumepHbIii NepevYeHb OLEHOYHBIX CPeICTB (THUMOBbIE KOHTPOJIbHBIE
3a/IaHUsl WJIM HMHbIe MaTepHaJibl, He0OXOAUMBbIe sl OUEeHKH 3HAHMH, YMEHHH,
HABBIKOB M (MJIM) ONBITA JAeSITeJIbHOCTH)

7.2.1 IlpumepHBbIii epeYyeHb 3aJaHUH 1JIA OATOTOBKH K TECTHPOBAHMIO

1. IIpencraBuTh AECATUYHOE YUCIO 45 B IBOMYHOM KOJIE.
a) 101101;  6) 110010;  B) 100011; r) 111010

2. Peanmu3yet TOrM4YEeCKyI0 ONEPAIUI0 YMHOKEHHUS:
a)Jlor. an. WJIH; 6)JIor. an. U; B)Jlor. 3. HE; ) Jlor. an.1A-HE

3. YCTpo#cTBO, MPpEeIHA3HAYEHHOE [T CIIOKEHUS IBOMYHBIX YACEN HA3bIBACTCS
a)Mynerunnekcop;  6)Kommyrarop; B)Cymmarop; r)MHTErpaTop

4. meet oauH nH(MOPMAIIMOHHBIN BXO/I, OMH BXOJl CHHXPOHHU3AIMHU 1 JIBa BBIXOA!
MPSIMOM | UHBEPCHBIN, TAKXKE HA3bIBAETCSI TPUITEP C 3aACPKKOM.
a) D-tpurrep;  6) RS-tpurrep;  B) T — tpurrep; 1) JK — Tpurrep

5. lmeet aBa BX0/1a, BA BBIXOJa M MOYKET OBITh peaIM30BaH HA JIBYX JIOTHYECCKUX
anemenTax MJIN-HE wnu Ha nByx normueckux snemenrtax U-HE
a) D-tpurrep;  0) RS-tpurrep; B) T — tpurrep; r) JK — tpurrep

6. Tpurrep ¢ OJHUM BXOJOM, KOTOPBIH € KaKJIbIM UMITYJbCOM IEPEXOAUT B
POTUBOIOJIOXKHOE COCTOSIHUE, HA3BIBAETCA:
a) D-tpurrep; 0) RS-tpurrep; B) T —tpurrep;  r) JK - Tpurrep

7. CKOJBKO aJIpECHBIX BXOJIOB UMEET MUKpocxeMa nmamsitu 8Kx8.
a)8, 0)11; B)13; r) 16

8. Kakne O3Y HyX)IarTcs B pereHepalnuy namsaTu?
a) TMHaAMHUYecKue; 0) craTuyueckue; B) HAa OMMONspHBIX cxemax; r) Ha TTJI-noruke.

9. B [13V kakoro tumna UMerOTCs MePEKUTaeMbIe IEPEMBIUKH:

a)[13VY ¢ MacoyHbIM IPOrpaMMUPOBAHUEM;

0) [13Y, nomyckaromue mporpaMMHUPOBAHUE B HOBBIX YCIIOBHSIX;

B) mporpammupyemsbie [13Y ¢ BO3MOXKHOCTBIO CTUpaHusi HH(OPMAITNH;
I) aJeKTpudecku nu3mensiemoie [13Y.

10. HazHadyeHue nmporpaMMHOro TaiiMepa:

a) YCKOpUTh OOMEH MEXKTy MaMSIThIO U BHEIITHUM yCTPOHCTBOM;
0) cpouHOE OOCTY)KMBaHHUE BHEITHETO YCTPOMCTBA;

B) BbIpaOOTKa BPEMEHHBIX 3aIEPIKEK;

') OpraHmu3aius 0OMeHa B OCIEA0BATEIILHOM KOJIE.



11. Kako#i pa3psaHocTH 10kHA OBITH mMHA agpeca MIIC, yToOsl agpecoBatTh 256
nepudepuitHbIX yCTPOUCTB?
a) 7 pa3psnos; 0) 8 pa3psnos; B) 10 pa3zpsigos; 1) 12 pa3psanos;

12. OTKyaa ycTpONCTBO yIIPABJICHMS MOJIYYaeT 3aJJaHUE Ha BBIMOJHEHUE MAIlTMHHOMN
KOMaH/Ib1?

a) HaTIPSIMYIO C IIMHBI YIIPaBJICHUS,

0) 3 cueTYnKa KOMaHI;

B) U3 Jemudparopa KOMaH/;

') HAMPSIMYIO C BHYTPEHHEN IUHbI

13. IIponieccop umeeT 7 peructpoB o01ero HazHaueHUsI. CKOIBKO pa3psJioB B MOJIE

KOMAaH/ bl HEOOXOUMBIE JIJISl aAPECallui K HHM.
a)7; 0)4; B)3; 1)8

14.  Ecnu mukponporeccop uMeeT 16-pa3psiHyI0 aipeCHYIO IIMHY, TO OH MOXET
aJpecoBaThCs:

a) kK 65536 cioBaM MamsTH;

0)k 16 8-OUTOBBIM CJIOBaM MaMSITH;

B) K 65536  8-OUTOBBIM CJIOBaM MaMSITH;

r) k 32768  1-0alTOBBIM CIIOBaM ITAMSTH;

15. Kakue U3 nepeuncieHHbIX HIKE XapaKTEPUCTUK CIIPABEAJIMBHI 10 OTHOLICHUIO K
aJpeCHOM MIMHE MUKPOIIpOLEccopa:
a) IMMpUHA IIMHBI paBHa 8 OWT;
0) mIMpYHA IUHBI paBHA 16 OUT;
B) LIIMHA SIBJISIETCS JBYHAIIPABIICHHOM;
I') IIKWHA SBISETCS OJJHOHAIIPABICHHON

16. UTo Takoe «CJI0BO COCTOSIHHS TIpoIieccopar?

a) Habop OUTOB, OTpAKAIOIIUX COOBITHS, CBSI3AHHBIC C pe3yIbTaToM ornepaiuu B AJIY;
0) KOJIOBOE CJIOBO, HAITUCAHHOE Ha KPBIIIKE MUKPOIIPOIIECCOPa;

B) KOJI TEKYIIIEH BBHIMOJHIEMON KOMaH/IbI;

T') CJIOBO JAHHBIX, CAUTAHHBIX B TEKYIIUI MOMEHT

17. J1st XxpaHeHus1 Kakod WH(pOpMaIu npeaHa3HaueH CTeK?
a) KOMaH/IbI U ajpeca;

0) ampeca 1 JaHHEBIE,

B) JJaHHBIE U KOMAaH/IbI;

T') TaHHBIE, aJipeca U KOMaH/Ibl.

18. /Ins 4ero HyKHbl KOMaH/Ibl UTHKPEMEHTA U IEKpEMEHTA?
a) 3aMEHSAIOT KOMaHAbl YMHOKEHHUSI U JICTICHUS;



0) yrpomaroT padoTy ¢ IMOCIeA0BaTEILHO N3MCHSIOIUMHUCS JaHHBIMU,
B) TpEOYIOTCS MPH JIOTHYCCKUX ONCPAIUAX;
I') JUIITHUE ONEPaIliU B CIIUCKE KOMaH/I

19. ['ne HaxopstTcst peructpel odmero Haznadenus (POH)?
a) B O3VY; 0) B [I13VY; B) B MUKpOIIpOIIECCOPE; T') B CUCTEME BBOJIa-BHIBOJIA.

20. Uto mipeacTaBisgeT coO0M BTOPOil OAMT KOMaH/bI C HEMOCPEACTBEHHOU aJipecallueii:
a) anpec o0JacTH MaMsTH, TpUHAJIeKamen auanazony ot 010 mo 25510;.

0) 8-OuTOBBIEC TaHHBIC,;

B) OAMT JIErKO NOCTYIHBI MHOTUM KOMaH/1aM;

I') BCE MEPEYUCIIEHHOE BMECTE

21. Kakas aapecanus ucnoib3yercs B jaHHou komanae? MOV A M:
a)perucTpoBas; 0) mpsiMasi; B) KOCBEHHAs; T') HEIOCPEJICTBEHHAS,

7.2.2 IlpumepHbIi epeyveHb 32124 M YIPAKHEHUH 11
NMPOMEKYTOUHOT0 KOHTPOJIA

1. IlepeBecTu cneayronme ynuciaa U3 JeCATUYHON CUCTEMBI CUHUCIICHUS B IBOMYHYIO U U3
JIBOMYHOU B MIECTHAAUATEPUYHYIO:
a) 270); 6) 127(10); B) 7410

2. He mepeBoAs yKa3aHHBIE YMCIIA B IECITUYHYIO CUCTEMY CUHCIICHUS, OLIEHUTh, KAKOE U3
HUX caMoe OoJibliioe U kakoe camoe Masienbkoe: 1011102); 101110¢); 101110¢16)?

3. [IpencraBuTh B JBOMYHO-AECATUIHOM KoJie 8421 cneayromniye yncia:
a)2710); 6) 316(10); B) 4571 10);

4. 3anucath CTPYKTYpHYIO (OpMYyJTy, KOTOpas peaanu3yercs KOMOWHAIIMOHHOW CXEeMOi,
npUBEACHHOM Ha puc. 1.

Puc. 1.

5. Cunresuponars B 6a3uce U, JIN, HE yctpolicTBo, CUTHAI Ha BBIXOJIE€ KOTOPOTO PaBeH
1, TOmbKO B TOM ciyd4ae, KOTJa Ha ero JAByX BXojax (Xi,X2) ICHCTBYIOT OJIMHAKOBBIC
CUTHaJIBI (y3€Jl paBHO3HAYHOCTH).



6. CUHTE3UPOBaTh MAKOPUTAPHBIN JICMEHT Ha TpH BXxoJa (X1, X2, X3): a) B 6asuce U-HE;
0) B 6azuce MJIM-HE. V Takoro sinemeHTa 3HaueHHE BBIXOJHOI'O CHMTHAJIa COBIIAJIAET C
3HaYeHUEM OOJIBIIMHCTBA BXOIHBIX.

7. CoCTaBUTh CXEMY YCTPOWMCTBA [IJII CPABHEHUS ABYX S- pa3psAIHBIX JBOWUYHBIX YHCEII,
UCIIOIb3Ys TOJBKO JBYXBXOJOBBIE CyMMaTOpbl Mo Moayiwo aABa U sueriky WJIN. (Ilpu
paBeHCTBE uncen BIXOAHOM curHai 0.).

8. CuHTE3npoBaTh NOJIHBIM cymMaTop Ha anemenTax U- MJIN-HE.

9. Ha puc. 2 npuBezeHa cxeMa acuHXpoHHOTO RS-tpurrepa na snementax U-HE u ero
YCJI0OBHOE 0003HAYCHHUE;

a)  TOSICHUTH MPHUHIIUN pabOThl TPUTTEPA;

©0)  CcOCTaBUTh TAOJIMILYy MEPEKIIOUCHUIN TPUTTEPA;

B)  3amMcarbh cOOCTBEHHYIO pyHKIMIO RS-Tpurrepa;

r) Ha BXOJ TPHUITEpa MOAaHBI CUTHANBI S=R = 0 — 3ampemmennas KoMmOuHamws. 3aTeM

OTH CUT'HAJIbI U3MCECHAIOTCS Ha S=R=1. B KAKOM COCTOSIHHNU OKAXKETCS TpI/IFFep?

E ¢ T

§

T‘-‘bl

]

Puc. 2.

10. Ha puc. 3 nmpuBenena cxema acuHXpoHHOro RS-tpurrepa Ha anementax UJIM-HE u
€r0 YCJIOBHOE 0003HAUYCHHE;
a)  TOSICHUTH IPUHIIMIT PAOOTHI TPUTTEPA;
0)  cocCTaBHUTh TaOJHITY MMEPEKIOUYSHUN TPUTTEPA,
B)  3amucarb cOOCTBeHHYIO (yHKIMIO RS-Tpurrepa;

T) Ha BXOJ TpUITEpa MOJaHbl CHUTHaIBI S = R = 1. 3arem 3Tu curHaNBI
u3MeHsitorcs Ha S=R = 0. B kakoM COCTOSIHUM OKaXeTCsl TPUTTEP?

Puc. 3.

11. Tloctpouts omHOcTyneH4arbii D-Tpurrep, ucmonb3ys CUHXpOHHBIA RS-Tpurrep.

HauepTuth BpeMEHHBIE OUAarpaMMbl BBIXOJHBIX CHTHAJIIOB Q WU @ IO BpPEMEHHBIM
JuarpaMMam BXOAHBIX (puc. 4). B ©cXoaHOM COCTOSIHUM Q = 0.



u}

Puc. 4.

12. Ha Bxon mectudnementHoro D-tpurrepa tuna TM2 (puc. 5) momaroTcsi CUTHAbI,
n300pakeHHbIEe Ha puc. 6. [locTpouTh BpeMEHHBIC TUArpaMMbl BBIXOIHBIX CUTHAJIOB. B
ucxoxHoM coctossHur Q = 0.

3471 1M
s (11111 :
Puc. 5. Puc. 6.

13.Ha Bxoxa cxembl, OpUBEACHHON Ha pUC. 7, MOJAETCS CepUsl UMITYJIbCOB. IlocTpouTh
BpEMEHHBIE JMarpaMMbl BbIXOJHBIX curHaioB Q u Q . MHcxomHoe cocTosiHue
tpurrepa Q = 0.

B
Puc. 7.

14. Ha Bxon JK -tpurrepa KI155TBI(puc.8) mnogaercs cepusi HUMMIYJIbCOB,
npuBeAeHHas Ha puc. 9. [locTpouTh BpeMeHHbIE UAarpaMMbl BBIXOJHBIX CUTHANIOB Q U

Q. B ucxomaom cocrossanu Q = 0.
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Puc. 8. Puc. 9

15. Kak u3 JK -tpurrepa 155TB1 (cwm. puc.8) nonyuuts T-tpurrep u D-tpurrep?
16.KakoBbI OTIIMYHST MUKPOIIPOILIECCOPOB OT MUKPOKOHTPOJLIEPOB?

17. Ha puc. 10 noka3ana cTpykTypHas cxema Mukporpoieccopa (MIT) KP580BMSO.
OObAcHUT,  HaA3HAYeHHE  OCHOBHBIX y3m0oB  MIL:  apudmMeTHKO-IOTHYECKOTOo
yctporictBa (AJIY), akkymymstopa (A,), peructpoB ooOmero HazHaueHus (POH)
peructpa xkomanja (PK) peructpa npusnakoB (PII) peructpa anpecoB (PA) cuerumka
koman (CK, PC) ykazarens creka (YC, SP) u ap.

D?.-.ﬂa
8
Buympennan wuna 1Y Ganwoix
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g o8 g i oy ‘
Axxymyni | Bypepaord | |Peeuemp npid Pezuemp W Z
mop A pezuemp | |swaxod Pi Komanid FK 7 7 Pezuemps!
ofigezo
[i A : O 3@ ﬁ f wayaye-
8 Jewugpams, i
Z > Ang mﬁgﬁi P\ [Grazamen amera % (POKs:)
Burympennuey ynpadnimimue Qvemyux Kowand CK
Lurwaii Peeucmp abpeca PA
Yempodembo ynpadnenus Huxpenenmap / dexpe-
mENMOp
it ﬁ
Brewnue ynpednimumue cuznans

Puc.10



18. a)UTo Takoe KOMaHHBIN HUKJI, MAITMHHBINA UK U TakT MIT KP580.
KakoBa ux  miImTenbHOCTE?

0) Kakue MamHHbIe IUKIIBI pealiu3ytoTcs B MII ipu BBITIOTHEHUH KOMaH/IbI
BBOoj1a? KakoBa qJIMTENbHOCTD dTOM KOMAaHIBI?

19. PacmudpoBats ko6l cocTosiHus peructpa npusznakos MIT KP580: a) 00000010; 6)
10010111; B) 10000011.

20. CoctaBuTh (parMeHThl NpPOrpaMM B MHEMOKOJAX W MAIIMHHBIX KOJaxX s
CIEIYIOIIUX ONIEPaALIHi:

a) 3anucaTth KOHCTaHTy AQO B siueliky nmamsitu ¢ agpecom B02C;

0) 3anucars coaepxkumoe sueriku ¢ aagpecom 020F B peructp D;

B) 3amucath cojepxkumMoe peructpa E B sueiiky ¢ agpecom 1456;

r') HIOMEHSTh MecTaMu coepxkumoe stueek ¢ aapecamu 0102 u F1 F2;

J)TIOMEHSITh MECTaMU COJEPKUMOE perucTpa B u siueiiku ¢ anpecom, XpaHsSuumcs
B peructpoBoii nape DE;

€) 3amucarb cojepxkumoe peructporoi napsl BC B sueiiku ¢ aapecamu FFO0O,
FFO1;

XK) 3anucath cofepxkumoe siueek ¢ aapecamu EE00, EEO1 B peructpoByto mapy
DE;

3) 06HYIUTH peructpsl A, B, C, D, E.

7.2.3 IlpumepHbIii epeyeHb BONPOCOB /IJI51 MOATOTOBKHU K IK3aMeHYy

1. Curnanbl: aHanorosble U nudpoBbie. Bunbl quckpeTHbix curHanoB. OCHOBHbIE
napaMeTpbl  peajabHOro IU(pPoBOro curHajga. AHAJIOTOBbIE M JIUCKPETHBIC
ANEKTPOHHBIE ycTpoicTBa. [locTomHCTBa M HenocTaTku. OCHOBHBIE — THUIBI U
Ha3HauYeHUE NU(PPOBBIX YCTPOUCTB.

2. llpencraBnenue wuHpopManuu B UUPPOBBIX ycTpoiicTBax. Ilpencrasienue
HENpPEepPbIBHBIX  cUTHANOB. (OCHOBHBIE omepalud OpU  [NpeoOpa3OBAHHUU
aHAJIOTOBOT'O CUTHAJa B ITU(POBOM.

3. CucreMbl CUHCIICHUS: IBOMYHAS, BOCBMEpHUYHas, mecTHaaAaTepuyHas. [Ipapuna
MIepEeBOJI0B U3 OJIHOM CHCTEMBI B Apyry1o. [IpeoOpa3oBanus ApoOHBIX J€CATUYHBIX
YHCEeJl B APYTUE CUCTEMBI CUMCIICHUS.

JIBonunas apudmerrka. @opMbl peICTABICHUS YUCEIL.

5. OcHOBHBIC JIOTHYECKHE ONEpalyyd JBYX TNEPEMEHHBIX W HX peau3allus.
YHuBepcalbHBIN XapakTep jorudeckoro snnementa M-HE.



10.

11.

12.

13.

14,

15.

16.

17.
18.

19.

20.
21,

22,

CriocoOb1 3amucu  QyHKIUNA anreOpbl JOTUKH. OCHOBHBIE 3aKOHBI aireOphbl
JIOTHKH.

MuHumu3aius JOTHYECKUX PYHKIIHM.

KombOunatnmonnsie 1mudpossie ycTpoictBa. [lopsimok mpoBeneHHs CHHTE3a
KOMOUMHAIMOHHBIX ycTpocTB. [IpuMep cuHTe3a KoponpeoOpazoBarens U3 Koaa
8-4-2-1 B xon 4-1-2-1.

[Mudparopsr u nemmudparopsl. I[lpumepbr npumeneHus. CUHTE3 TUHEHHOTO
nemdparopa 2X4.

MynbTuiuiekcopsl. OyHKIMOHANBHAS cxeMa MyJbTuIuiekcopa 4-1. Peanuzanus
JIOTUYECKUX (QYHKUUN HA OCHOBE MYJIbTHUILIEKCOPA.

Cxembl cpaBHEHHUS U KOHTPOJs (1udpoBbie KommapaTopsl). CunaTe3 MudpoBOro
KoMIapaTopa sl cpaBHeHus: yncen A u B ¢ onpenenenuem 3naka A>B, A<B,
A=B 1o Tabnuiie UICTUHHOCTH.

Cymmaropel. Ha3znauenue u npumeHenne. CHHTE3 MOJHOIO OJIHOPA3PSIHOTO
cymmaropa. Mcnonp3oBanue cymmaTopa JJisl BBIYUTaHUS YUCE.

Tpurrepsl. Hasnauenwe. OcHOBHblE TuIbl. ACHHXpPOHHBIA RS-Tpurrep c
npsIMBIMH BXoaamu. Tabnwia nepexonoB Tpurrepa. CooctBennas ¢pyHkuus RS-
TpUrTepa.

AcuHXpOHHBIH RS-Tpurrep ¢ wuHBEpcHbIMHM BXxoaamu. Tabnuna mnepexoaoB
tpurrepa. CobctBennas ¢pyHkius RS-tpurrepa.

Cunxponnbii RS-tpurrep ¢ uHBepcHBIMU Bxonamu..llpumep ucnonbp3oBaHUA
TPUITEPOB B CXEMaX 3allUThI OT Apede3ra MeXaHM4eCKUX KOHTaKTOB.

Tpurrepsl ¢ JUHAMHYECKUM YIpaBlieHHEM. JIByXCTymneHYaThle TPUTTEPHI.
D-tpurrepsi. T-Tpurrepsl.
Tpurreps! Tuna JK. Tabnuia GynkiuonupoBanus. [Ipumepsl nConb30BaHUS.

Peructpel. YI'O. Ha3znauenue BbIBOJIOB. CxemMa MPOCTEUIETO MapasjieabHOro
perucrpa.

Cuérunku. OCHOBHBIE XapaKTEPUCTUKU CYETYMKA. MeToauKa CHUHTE3a
CHUHXPOHHBIX CUETYUKOB.

MGTOI[I/IKa CHHTC3a ACMHXPOHHBIX CUYCTUYHKOB.

[TpaBuna odopmiienus cxem mudpoBbix yecTporcTB. YO nudpoBex MUKpOCXEM.
OTtedecTBEeHHasi CHCTEMa YCIOBHBIX OyKBEHHO-LIM(POBBIX  0003HAUCHUM
MukpocxeMm. [IpaBuia KOAMPOBKM HMMIIOPTHBIX MHKpPOCXeM. Pa3HOBHIHOCTH
KOPITYCOB MUKPOCXEM.

Knaccudukamus  MHUKpOCXeM TaMSTH. OcHoBHbIE XapakTepucTuku 3VY.
OneparuBHble  3anmomuHatomue  ycrpoiictBa  (O3Y):  cratuueckue u
JTMHAMUYECKHUE.



23.

24,

25.

26.

217,

28.

29.

30.

31.

32,

33.

34,

35.

[TocTosinHbIe 3anoMuHaromue ycrporctsa (I13Y): mporpamMmMmupyemMbie Mackoil Ha
ocHoBe auonoB nu MOII Tpan3ucropos; [13Y ogHOKpaTHO mporpamMmupyemsie
MOJIb30BaTeeM; pernporpamMmmupyemeie [13Y.

Amnanoro-nudpossie npeodopazosatenu (ALIT).CtpykrypHas cxema, Ha3HaYEHUE,
OCHOBHBIE TIapaMeTpnl, TUlbl. lIpomeccsl aucKkperusanuu, KBAaHTOBAaHUS U
KoupoBanus curHana. [Ipunnunuansras cxema AL mpsimoro mpeoOpa3oBaHus.

[Mudpo-ananoroseie mpeodpazoBarenu (LIAIT). CtpykrypHas cxema, Ha3HaA4YCHHE,
ocHoBHbIe napameTpbl, TUNbl LIAIL Ilpunnunuansaas cxema IIAII ¢ BecoBbIMU
pe3ucTopamu.

Tunuunas crpykrypa MIIC u €€ otiinuue oT TpaguluOHHON HU(POBOM CUCTEMBI.
@ynkuun ocHOBHBIX ycTpoiicTB MIIC: npoueccopa, naMaTH, yCTpONCTB BBOAA-
BbIBojA. [lInusl MIIC. Pabora MIIC npu BbIIIOJIHEHUH TPOTPAMMBI.

Tuner apxutextyp MIIC: apxurextypa ¢ o0miei muHOM JaHHbIX U KoMaH/T ((hoH-
HEWMOBCKasl), ApXUTEKTypa C pa3JeibHbIMU IIMHAMH JaHHBIX W KOMaH]
(rapBapiackas). Tunel MIIC: MUKPOKOHTPOJUIEPHI, KOHTPOJLIEPHI,
MHUKPOIPOIECCOPBI, KOMIBIOTEPHI.

ApPXUTEKTYypa OJIHOKpUCTAIBLHOTO BocbMmupaspsaanoro MII. OcHoBuble y31b1 MIT
(MX cOCTaB M HA3HAUCHHUE): ONEPAIIMOHHBIN y3€I, y3ell BHYTPEHHEH mamsTH, y3el
yrpaiieHua. OyHKIIMOHATbHOE HA3HAYEHHUE BBIBOJOB BOChbMHUpa3psaaHoro MII.

®dopmaThl JaHHBIX M KOMaHJ OAHOKpHCTalbHOrOo MII 0000mEHHOrO THIIA U
MUKpOKOHTposuiepoB. PopmaTel naHHbIX. [IpeacraBnenue umcen Oe3 3HaKa,
IIPEICTABJIICHUE YNCEN CO 3HAKOM, IBONYHO-AECATUYHOE NPEICTaBICHHUE.

Brinmonnenne 3-x OaifTHOM komaHAbl B oaHOKpuctaibHOM MIIL. Iuarpammel
nepexonoB. BpeMennas auarpamma.

[TporpammupoBanre MIIC Ha si3p1ke AccemOiiepa. AndaBut si3pika AccemOnepa.
Crpykrypa mporpaMmbl u dopmaT omeparopa sizbika AccemOiepa. Komananas
CTpOKa. /IMpEeKTUBBI.

Cucrema koMaHn BocbmupazpsaHoro MIIL. I'pynma KoMaHa MNEpPECHUIKH
uHpopmanmu: MOV, MVI, LXI, koman/b1 3arpy3Ku peruCTPOBBIX Map.

I'pynna apudmeTHyeckux W JOTMYECKUX KOMaHJ BocbMupaspsaHoro MII:
KOMAaH/Ibl HAJl COAEPKUMBIM aKKyMyJIATOPa U PETUCTPOB, KOMAH/bI OIEPALUH C
PETUCTPOBBIMU  [ApaMH, KOMaHABl  ONEPAlM €  HENOCPEACTBEHHBIM
OJIHOOANTHBIM OIEpaHI0M, KOMaH/Ibl ONIEpalil ¥ CIBUTa aKKyMYJIATOPA.

['pynna xomana mnepenadu ymnpasiieHuss BocbMmupaspsaaHoro MIL. Komanas
nepexoga (JMP), BeizoBa moamporpammbl (CALL), Bo3Bpata B HCXOAHYIO
nporpammy (RET), Be130Ba moanporpammel no ¢pukcupoBanHbM agpecam (RST

n).
['pynnma KomaHI yIpaBi€HUS CTEKOM, BBOJAOM-BBIBOJIOM, cocCTOssHUEM MIL

Komannapr ynpasienus crekoM. Komannabl BBoma (IN), BeiBoma (OUT),
npepwiBanus (DI, El), u ocranosku (HLT).



36.

37.

38.

39.

40.

41.

Maremaruueckue mnporpamMmbl. BrimonHeHHe apudMeTHuecKux omepamuii Haj
MHOTOpa3psAHbIMU YuciaamMu. [IpumMep cioxeHus: 3-x OalTHBIX YUCET.

Opra"uzanusi BpEeMEHHBIX 3aJ€pKEK MPOrpaMMHBIM criocoooMm. CTpyKTypHas
cxeMa LHUKInYecKoro anroputMa. [Ipumep nmporpaMMbl BpeMEHHOM 3a/1€pKKU Ha
T1000€ 3a7JaHHOE BpEMs.

[IpumMep Ha UCHOOIL30BAaHWE BPEMEHHOW 3aJepKKH TMPU BKIOUYCHUH U
BBIKJIFOYEHUU CBETOJUOJHOTO MHAMKATOPA, COETUHEHHOTO C BHIXOAHBIM ITOPTOM
(HamucaTh mporpamMmy Ha si3blke Accembiiepa).

Opranuzanusi BBOJA-BbIBOJa B s3bike AccemOiepa. IIporpamMmmupyemsiii
napaymensHbiid uarepgeiic (IIN): crpykrypa [T KPS80BBSS, noakntouenue
k mmHaM MII, pexxumMbl paboThI, MPOTPpaMMUPOBAHKE TTOPTOB.

BocsMupaspsiaabie MUKPOKOHTPOJIIEPHL. Crpykrypa COBPEMEHHBIX
BOCBMUPA3PSAIHBIX MHKPOKOHTPOJUIEpOB. ba3oBblii  (pyHKIIMOHATBHBIA OJIOK
(mporieccopHOoe  SAPO), W3MEHSEMBbIN (PYHKIIMOHAIBHBIA OJIOK, COCTaB U
Ha3HaYEHUE.

CpeactBa pa3pabOTKM W OTIAJKM ycTpoilcTB Ha MK: BHyTpuUCXeMHbIE
AMYJIATOPBI, CUMYJIATOPBL, IUIATHI pa3BUTHUS, SMYJIATOPHI [13Y, uHTEerprpoBaHHbIe
cpenbl pa3paboTKH.



7.2.4 TIacnopT OLIEHOYHBIX MATEPHAJIOB

Kon
KouTponupyemsble pazniens . HaunmenoBanue
Ne /it KOHTPOJIUPYEMOM
(TeMbl) TUCUUTUTMHBI OLICHOYHOT'O CpPE/ICTBA
KOMIIETEHLIUU
Llndy Y CTHBIN ONPOC,3alIUTa
1(pOBBIE CUCTEMBI U
1 P [1K-1 nabopaTopHbIX padoT,
npeacTaBiieHue HH(popManun
AK3aMeH
[K-1 YCTHBIN onpoc,3aiuTa
Jlornueckue OCHOBBI IU(PPOBBIX
2 . n1a0opaTOpHBIX pabdoT,
YCTPOMCTB.
9K3aMEH
IK-1 YCcTHBIN ompoc,3amuTa
3 KomMOuHnanmonssle yctpoiicTBa 1ab0paTopHbIX padoT,
9K3aMeH
[1K-1 VYcTHBIN onpoc,3ammuTa
[locnenoBarenbHOCTHBIE
4 . 71a00paTOpHBIX paboT,
YCTpOMCTBa
SK3aMeH
YcTHBIN onpoc,3ammra
OO61ue NPUHIUIBI TOCTPOSHUS
3) [1K-1 1a0opaTOpHBIX paboT,
MUKPOTIPOILECCOPHBIX CUCTEM
9K3aMeH
0 Y CTHBIN ONpPOC,3alIuTa
CHOBBI ITPOTPAMMHPOBAHUS HA
6 porp p ITK-1 71a60paTOpHBIX pabdoT,
s3bIKe ACcemOiiepa
IK3aMeH
YceTHBIN 0npoc,3amra
CucreMa KOMaH/
7 [1K-1 n1a0opaTOpHBIX pabdoT,
BocbMUpazpsaHoro MIIT
9K3aMeH
0 Y CTHBIN ONPOC,3alIATa
raHu3alys BBOJIa-BbIBO/IA B
8 P [1K-1 71ab0paToOpHBIX padoT,
s3bIKe Accemobiepa.
JK3aMeH
B YceTHBIN onpoc,3anmra
OCbMUPA3PSIIHbIC
9 pasp [K-1 1ab0paTopHBIX padoT,
MUKPOKOHTPOJIEPHI.
dK3aMeH
[IpoekTupoBaHue ycTpoucTB Ha VYcTHBIM onpoc,3aimuTa
10 | mporpaMMUpPYEMBIX JIOTUIECKUX [1K-1 1ab0paTopHBIX padoT,

unrerpasibHbix cxemax (IJINC)

OK3aMCH




7.3. MeToauueckue MaTepuaJibl, ONpeaessiloniie MpPoueaypbl OlEeHHBAHUS
3HAHMH, YMEHU, HABBIKOB M (UJIM) ONbITA AeATEJILHOCTH

[Tpu MIPETOJaBaHIH JIACIIATUTAHBI «[Iudpossie YCTpOMCTBA )5

MHKPOIIPOLCCCOPLD) B KAYCCTBC (bOpMI)I OLICHKM 3HAHUM CTYACHTOB HCIIOJIb3YIOTCA (bOpMI)I

YCTHOTO OMpoca MpHU 3auuTe Ja00paToOpHBIX padOT M 3aJaHMs Ha 3K3aMEH Ha OyMa)KHOM
HOCHTEJIE.

3a11aH1/151 K 95K3aMCHY BKIIOYarOT 2 TCOPCTHUICCKUX BOIIPOCA, OTHOCAIINXCA K obOnactu

3HAHM, ONpeNEeIsIEMON TEpEYHEM BOIIPOCOB K dK3aMeHy (cM. 1. 7.2.2).

Bpems mnoaroroBkm Kk oTrBery Mo 3amaHuto cocraBiuser 30...45 wMuH. 3arem
OCYIIECTBIIIETCS TIPOBEPKA YPOBHS IOATOTOBKU B XOJ€ YCTHOM Oecenlpl ¢ HK3aMEHaTopoM, Ha
KOTOPYIO OTBOJUTCS 10 15 MUHYT, U BBICTABIISIETCS OLIEHKA B COOTBETCTBUU C TPEOOBAHUSIMU U3
n.7.1.2.

9K33MCH3HI/IOHHBII71 OUJIeT BKIIOYAIOT 2 TCOPCTHYCCKUX BOIIPOCA, OTHOCAINIHUXCA K

00JacTy 3HAHUH, OTIPEACTIAEMON MepEeYHEM BOIPOCOB K dK3aMeHy (cM. 1. 7.2.2).
[Ipu mpoBeneHnN IK3aMeHa pa3penIaeTcs UCIOIb30BaHHE:
- HACTOJBbHBIX MUKPOKAJIBKYJISITOPOB;

- npuinoxenust «VHxeHepHbId KaibKyssitopy Ha I[IOBM (mpu mnpoBeneHuu sK3amMeHa B
ayJIMTOPUH, COJIEPKAILEH BEIYUCITUTENBHYIO TEXHUKY )

Hcnonb3oBanue KOHCIEKTOB JIEKIUI WM y4eOHOU JIUTepaTyphl B 11000 hopme, a Takxke
MOOUJIBHBIX TeJIe(OHOB, IJIAHIIETOB, HOYTOYKOB W/WJIM UHBIX YCTPOMNCTB, MPEIOCTABISIONINX
0ecrpoBOJIHYIO CBA3b, HE JIONYCKAeTCsl.

BpeMs moaroToBku K OTBETY IO 33JaHUIO COCTABIISIET 45 MUH. 3aT€M OCYILECTBISETCS
MPOBEPKA YPOBHS MOJATOTOBKH B XOZI€ YCTHOM Oece/Ibl C 3K3aMEHATOPOM, Ha KOTOPYIO OTBOJUTCS
10 15 MUHYT, U BBICTaBIISICTCSI OLIEHKA B COOTBETCTBUU ¢ TpeOoBaHUsIMU U3 1. 7.1.2.

KprOBaH pa60Ta BBIIIOJTHACTCA MO MHAWBUAYAJIBHBIM 3aJaHUAM H IPEAYyCMATPUBACT
HaXO0XICHUC ypaBHeHI/Iﬁ BXOOOB JIA KaXI0I'0 paspdada CUCTUYHMKA, CHUHTC3 KOM6I/IHaHI/IOHHOI71
YacTH CXEMBI M COCTaBJICHHE BCEU 3J'I€KTpI/I'-IeCKOI71 CXEMbl CUCTYUMKA, a TaKXKC IIPOBCPKY
IIpaBHIIBHOCTH €TI0 pa6OTBI C IOMOIIbKO CXEMOTCXHHUYCCKOI'O MOACIIMPOBAHUS.

[TpumeHsieTcs: TO3TANHBI KOHTPOJIb Pe3yibTatoB padoThl. [lo pesymbraram paboThI
odopMIIsieTcsl NOSCHUTEbHAs 3alMCKa, TPOBOJUTCS 3alIUTa KypCOBOM pabOTHI.

3ammTa KypcoBOH pabOThl OCYIIECTBIISCTCS COTJIACHO TPEOOBAHUSIM, MTPEABIBISIEMBIM K
paboTe, ONMCAHHBIM B METOAUYECCKHX MaTepuanax. IIpumepHoe BpeMs 3allUTHl Ha OJHOTO
ctyaeHTta cocrapiseT 20 MUH.



8 YYHEBHO METOANYECKOE N UH®OPMALIMOHHOE
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olnepauuii ¢ MaMATbl0 M perucrpaMu. MeTroaudeckue yKa3aHds IO BBIITOJHEHHIO
nabopatopubix pabor Ne 1 — 2 mo kypcy «lludpossie ycTpoiictBa u
MUKpOIIpoLeccoprl» s cTyaeHToB HamnpasieHus 210400 «PaguoTexHuka» OYHOU
dbopmer o6yuenus / PI'BOY BIIO Boponex, 2014.

9. Konnycos B.A., Amnepun E.J[. [IporpammupoBanue Ha si3bike AccemOnepa s
BOCBMHUPA3PSAIHOTO MHKPOIIPOIlECCOpa Ha OCHOBE 3MYJSATOPOB. MeTonuueckue
yKa3aHUs MO BBIMOJHEHHIO JTabopaTopHbIX paboT Ne 7— 8 mo kypcy «Lludpossie
YCTPOMCTBA M MHUKPOIPOIECCOPh» JJsi CTyJIeHTOB crnenuaibHoctd 11.05.01
«PanonIeKTpOHHBIE CUCTEMBI M KOMIUIEKChI» 04HOU (hopmbl 00ydueHus/PI'bOY BO
«BOpOHEKCKHI TOCYIapCTBEHHBIN TEXHUYECKHM yHHUBEpcuTeT»; B.A.Konnmycos,
. Anmmiepun. Boponex: U3a-so BI'TY,2019.-31 c.

8.2 [Ilepeuenb HH(OPMANMOHHBIX TEXHOJOTHH, WMCNOJAb3yeMbIX MPH
OCYILLIECTBJICHUHN 00Pa30BaTeJLHOIO MPOLECcCa M0 AUCHHUILIMHE, BKIIYAS NepeYyeHb
JMUEH3MOHHOT0 TNPOrpaMMHOr0 olecrneyeHusi, pecypcoB HHGPpOPMANMOHHO-
TeJIeKOMMYHMKAINOHHOM ceTH « AHTepHET», COBpeMeHHBIX NPO(ecCHOHAIBHBIX 0a3
JAAHHBIX U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

[TakeT oducHbIX npunoxeHud u Opaysep cetu «MHTepHET» cornacHo «EauHbBIM
PEECTp POCCHUUCKUX TPOTPaMM [JIsl DJICKTPOHHBIX BBIYMCIHMTENBHBIX MAIMH U 0a3



nanueix»  (https://reestr.digital.gov.ru/reestr/).  OnexTpoHHas  HHPOPMAIMOHHO-
obpazoBarenbHas cpena BI'TY no qucuuruivge.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMASA AJIAA
OCYHECTBJIEHUA OBPA3OBATEJIBHOT' O ITPOLHECCA
Jlabopatopusi Ne221, ocHaleHHass KOMIBIOTEpAMU CO CIELHAIU3UPOBAHHBIMU

MPOTrpaMMHBIMH CPEJCTBAMH JIJIs1 TPOBEICHUS TA0OPATOPHBIX padboT

10. METOANYECKUE YKA3AHUSA JIAA OBYYAIOIIUXCS 11O
OCBOEHHMIO JUCIUAIIJIMHBI (MO YJIA)

[To mucuumnune «l{udpoBbie ycTpoHCTBA M MHUKPOIPOLECCOPHD) UYUTAIOTCS JICKIHH,
IPOBOJATCS  J1a0OPATOPHBIE U MPAKTUUECKUE 3aHATHUSI.
OcHOBOI H3y4eHUs AUCIUIUIMHBI ABJISIOTCS JEKIHUH, HA KOTOPBIX U3JlaraloTcs Hanbosee
CYIIECTBEHHBIE M TPYAHBIE BONIPOCHI, @ TAKKE BONPOCHI, HE HAIIEAIINE OTPAKECHUSA B
y4eOHOM JIuTeparype.
JlabopaTopHble 3aHATHS TMPOBOASATCS B pexume MoaenupoBanus Ha [I9BM mudpoBbix
yCTpoMcTB. Pa3zpabarbiBaloTcsi M OSKCHEPUMEHTAIBHO HCCIEAYIOTCS ONTUMAaJbHbIE
AIIEKTPUYECKUE CXEMBI IU(PPOBBIX YCTPOUCTB C 3alaHHBIM 3aKOHOM (DYHKIIMOHUPOBAHUSI.
bonpiioe 3HaueHHWE MO 3aKPEIUICHUI0 W COBEPIICHCTBOBAHWIO 3HAHUI HWMEET
caMocTosTelbHas paboTta cTyaeHToB. MHpopMannio 0 Bcex BUAAX CaMOCTOSATEIbHOM
pabOThI CTYIEHTHI MOIYYa0T HA 3aHATHUSIX.
MeToiMKka BBIIOJHEHHUSI KYpCOBOM pabOThl M3JI0)KEHA B METOJIMYECKUX YKa3aHHUSAX.
BbINonHATE 3Tambl KypcoBoii paOOThI JOHKHBI CBOEBPEMEHHO U B YCTAHOBIIEHHBIE CPOKHU.
KonTtpone ycBoeHHs MmaTepuana JTUCHUILIMHBI IPOU3BOAUTCS YCTHBIM OITPOCOM NPH
3aIUTE Pe3yIbTaTOB JIa0OpaTOPHBIX paboT. OCBOCHNE AUCIUILIUHBI OIICHUBAETCS Ha
DK3aMEHE

Bun yueOHbIxX
. JeATenbHOCTh CTyIEHTA
3aHITUI
Jlexuns Hanmmcanme ~ koHCmekTa  JEKIMM:  KpaTko,  CXEMaTH4HO,

[OCIEI0BATENbHO (UKCUPOBATH OCHOBHBIE MOJIOKEHUS, BBIBODI,
(bopMynHpOBKH, 0000IIEHMS; TOMEYaTh Ba>KHBIE MBICIIH, BBIICISAThH
KJIFOUYEBBIE CJIOBA, TEPMUHBI. lIpoBEpka TEpMHHOB, NOHATHU C
IIOMOILIBIO  CIIOBApe€d W  CIPAaBOYHUKOB C  BBIIMCBIBAHUEM
TOJIKOBaHUN B Terpaab. (O003HaueHHE BOIPOCOB, TEPMHUHOB,
MaTepraia, KOTOPHIE BBI3BIBAIOT TPYIAHOCTH, IIOUCK OTBETOB B
PEKOMEHIyeMON nuTeparype. Ecin caMOCTOATENBRHO HE YIaeTcs
pazo0parbcs B MaTepuaie, Heo0xoauMo chopMyIHpoOBaTh BOIIPOC U
3aJaTh  MPENOJABATEN0 HAa  JIEKIUH, MPAKTUYECKOM  WIH
71a00paTOPHOM 3aHSITUH.

IIpakTuueckue |PaboTa ¢ KOHCHEKTOM JICKIIUM, MPOCMOTP PEKOMEHIYyEeMOU
3aHATHUS JUTEpaTyppl. AHaIM3  pemieHus  o0pa3loBBIX  3ajJad B




pEeKOMeHIyeMor nuteparype. Pelnienue 3amad mo npeajioxeHHbIM
obOpasiam.

JlaGopatopHbie
3aHITHUS

JlaGopatopHbie  pabOThI  TMO3BOJISIFOT HAYYUTHCS MPUMEHSTH
TEOPETHUECKUE 3HAHWS, IMOJYYCHHBIC HA JICKIIUA TIPH PEIICHUH
KOHKpPETHBIX 3ama4. YToObl Hamboliee parMoOHAIBHO U TIOJIHO
UCTIOJb30BaTh BCE BO3MOXHOCTH J1a0OPAaTOPHBIX JJISl TIOJTOTOBKH K
HUM  HeoOXOauMoO:  cleayeT  pa3o0paTh  JIEKIUIO  TI0
COOTBETCTBYIOIIEH TEME, O3HAKOMHTCS C COOTBETCTBYIOIINM
pas3zenom yueOHuKa, MpopadoTaTh JOMOJHUTEIBHYIO JIUTEPATYPy U
UCTOYHHUKH, PCIINTh 3aJa4d W BBINOJIHUTH JPYTHE MHUChMEHHBIC
3aaHusl.

CamocTogTenbHas
pabota

CamocrosTenbHass padoTa CTYACHTOB CHOCOOCTBYET TITyOOKOMY
yCBOGHHsI ~ y4eOHOro Marepuajsa ©  pa3BUTHIO  HAaBBIKOB
camooOpa3oBanusa. CamocTosiTenbHas paboTa  MpeArnojaraer
CJIEAYIOIIE COCTABIISIOIINE:

- pabora ¢ TekcramM: y4YeOHMKaMH, CIPAaBOYHHKAMH,
JOMOTHUTENHLHON JTUTEPaTypoil, a Takke MpopaboTKa KOHCIIEKTOB
JICKIUH;

- BBITIOJIHEHUE JOMAITHUX 33/IaHUH U PacyeTOB;

- paboTa HaJl TeMaMu JIJIsl CAMOCTOSITEIIbHOTO U3YUYCHHUS;

- yuacTMe B paboOTe CTyIEHYECKUX HAyYHBIX KOH(EpPECHIINH,
OJIMITHA];

- IOJTOTOBKA K MPOMEKYTOYHOMN aTTECTAILINN.

Iloaroroska
K 9K3aMEHY

[Ipn moaroroBke K SK3aMEHY HEOOXOJIMMO OPHUCHTHPOBATHCS Ha
KOHCIIEKTHI JICKIIMIA, PEKOMEHIYEeMYIO JIuTepaTypy. JlanHbie mepen
9K3aMECHOM TpH AHSA dS(PQGEKTUBHEE BCErO HCIOJIb30BaTh IS
MOBTOPEHUS U CUCTEMAaTH3aIlM1 MaTepuala.




JIMCT perucrpanum M3MeHeHUH

Iloamuce
[ara 3aBEYIOLIErO
[IepeyeHb BHOCMMBIX U3MEHEHUN | BHECEHHS kadeapoi,
M3MEHEHUI OTBETCTBEHHOM 3a
peanuzaruto OIIOIT
AKTyalnu3upoBaH pazziena 8 B 4aCTU 29.08.2022

y4eOHO-METOIMUECKOT0 00eCTICUeHUS
JUCHUIIIMHBI;

B YaCTH COCTaBa MCIIOJIb3YEMOT0
JMLEH3UOHHOTO MTPOTrPAMMHOTO
o0ecrieueHus, COBpEMEHHBIX
npodeccuoHaIbHBIX 0a3 JaHHBIX U
CIIPaBOYHBIX MH(POPMAIIMOHHBIX
cucTeM; AKTyalu3upoBaH pa3aen 9 B
YaCTH MaTepUaIbHO-TEXHUYECKOH 0a3bl
HEOOXO0ANMOH JUTS IPOBEICHUS
00pazoBaTeIHHOrO MpoIlecca.
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