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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

09.03.01 VindopmaTvKa U BEIUMC/INTEIbHAsA TEXHUKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 14 PAIIMODJIEKTPOHHBIE CUCTEMEI YITPABJTEHUA
CornukoBa Hatanbss BUKTOpOBHa, K.T.H., JOLIEHT, [IOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 14 PAIOI/TEKTPOHHBIE CUCTEMBI YIIPAB/TIEHUSA

3aBenytomumii kadenpoii Crpaxos C.1HO., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepaytommii Kadeapoii Crpaxos C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MUKPOITIPOIIECCOPHBIE YCTPOMCTBA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I1CK-4.3 — criocobHOCTb peann30BBIBaTh NMPOrPaMMbl SKCIIePUMEHTAIbHBIX UCCIe0BaHUH, BK/IOUasi BEIOOD
TEeXHUUECKHUX CPE/ICTB U 00pabOTKy pe3y/bTaToB

[ICK-4.4 — (rnoCOOHOCTb BBITMIOJHATH pacyeT W TPOEKTHPOBAHWE [eTanei, y370B M YCTPOMNCTB
pafMoTeXHUUYEeCKUX CHCTEM B COOTBETCTBUM C TeXHWYECKMM 3aJaHMeM C HCIO0Nb30BaHUEM CpeZCTB
aBTOMaTHU3aLy IPOeKTUPOBaHUs

[ICK-4.5 — criocobHOCTh pa3pabarbiBaTh LIM(PPOBbIE BHIUMCIUTE/IbHBIE CHCTEMbI Ha COBPeMeHHOH LIU(pOBOi
3/1leMeHTHOM 0a3e C UCI0JIB30BaHUeM COBPEMeHHBIX TTAKeTOB MPUK/IaJHBIX TIPOTrpaMm

@®opMHpOBaHHIO KOMIIETEHLUI CTYKUT [JOCTIDKEHHE CIIeAyIOIIUX Pe3y/IbTaToB 00pa3oBaHMUsI:
IICK-4.3

3HAHUA:

3HaTh NPUHLUIILI (PYHKLMOHUPOBAHUSI MUKPOIIPOLIeCCOPHBIX YCTPOWCTB;;

YMeHuUs:

YMeTb TIPOBOJWTH SKCIIePUMeHTalbHble WCCAeJoBaHUs PabOTBl MHKDOIMPOLIECCOPHBIX YCTPONCTB C
JanbHerIel 00pabOTKOH pe3y/bTaToB,;

HABbIKU:

VMMEeThb HaBbIK MO/IEJTUPOBaHUS PabOThI MUKPOTPOLIECCOPHBIX yCTpoucTB B CATIP;.
IICK-4.4

3HAHUA:

3HaTh NPUHLIMITEI TOCTPOEHUST MUKPOIIPOLIeCCOPHOTO YCTPOMCTRa;;

YMeHUS:

yMeTb  OCYIIeCTBIATh pacueT W  CHUHTe3 IM(POBBIX  YCTPOMCTB  KOMOMHAIJMOHHOTO U
MOC/Iel0BaTeIbHOCTHOIO TUIIA;

HABbIKU:

VMIMeTb HaBbIK CHHTe3a [IU(POBLIX yCTPOMCTB ¥ MOAeIMpoBaHus ux pabotel B CAIIP;.
IICK-4.5

3HAHUA:

3HaTb I[lepeyeHb IIAKeTOB IPUK/IaHBIX IIPOrpamMM [Jjid MOJe/NUPOBaHHUs MHUKPOIPOLIeCCOPHBIX
YCTPOMCTB;

YMeHus:

yYMeTb CUHTe3HPOBATh MUKPOIPOL|eCCOPHBIE YCTPOMCTBA U MOZleMpoBaTh MX paboty B CAIIP;

HABbIKU:

MUMeThb HaBbIK Pa3paboTKy LMGPOBOTO YCTPOMCTRA 10 33JaHHOMY TeXHHUUECKOMY 3aJaHuIo;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynrmimnaa MAKPOITPOLIECCOPHBIE YCTPOMCTBA sBisieTcsl JUCIATIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpasieHuto 09.03.01 MHpopmamuka u 8bluucAUmMenbHAas mexHukKa.

CogepxaHue [UCLIUIUVIMHBL SIBASETCA JIOTUYeCKUM IpogospkeHueM auctuiivH: OU3NYECKUE
OCHOBbI MUKPO3JJIEKTPOHUKMNY, NMHO®OPMAIIMOHHBIE TEXHOJ/IOI'NA n
ITPOI'PAMMMWPOBAHUE.

Cojiep>kaHue AUCIUIIIMHBL SB/sieTCsl 0CHOBOM st ocBoeHus aucimiyivdH: BBIYUCJ/IMTE/TbHBIE
YCTPOMCTBA U CUCTEMBI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZle/IMpOBaHusl, TeOPETUYECKOTO 1 SKCIIePUMEeHTaIbHOIO UCC/Ie/JOBaHHS B
rpoeccroHanBHON JesiTeIbHOCTH

e OIIK-2 — CriocobeH MOHMMaTh MPUHLIUIIBI PA00THI COBPeMeHHBIX MH(OPMaIMOHHbBIX TeXHOJIOTHI U
MIPOrpaMMHBIX CPeJCTB, B TOM UKCJ/Ie OTeUeCTBEHHOrO IIPOM3BO/CTBA, U UCII0/NIb30BaTh UX IIPU pelLleHrnr
3a7a4 npodeCCHOHAIBHOM JesTelbHOCTH

¢ OIIK-8 — CrniocobeH pa3pabarsiBaTh aJiTOPUTMBI ¥ TTPOTPaMMBI, TIPUTOAHBIE AJIs TPAKTHUEeCKOTO
TIpUMeHeHUsI

e OIIK-9 — CrniocobeH ocBavBaTh METOAWKH HCII0/Ib30BaHUsI TIPOTPAMMHbIX CPEJCTB [ijIs pelleHus
MpakTUYeCcKUx 3a/aq

¢ TICK-4.1 — CriocobeH oCyIecTBISTh KOHIIENTYa bHOE, YHKIIMOHABHOE U JIOTUYeCKoe
MPOEKTUPOBAHKe IPOrPaMMHOr0 00ecriedeHus /17 O0OPTOBBIX BBIYHC/IUTE/TBHBIX CHCTEM



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. O6uue cBejleHHs 0 MUKPOTNIPOIIECCOPHOM YCTPOKCTBe.
CTpyKTypa MUKPOIIPOLIeCCOPHOTO yCTpoiicTBa. dOpMaT KOMaH/ 1
3 6 crniocobs! azipecariuy onepaHzoB. Crcrema koMaHy,. Knaccubukarys 9 2 9 0 7 20 20 20
SI3BIKOB TIPOrpaMMHUpoBaHusi. CTPyKTypa MUKPOIIPOLIECCOPHOTO
ycrpoiictea. dopmMar KoMaHZ 1 crioco6bl afpecanyy onepan/os. Crcrema
koMaHJl. Knaccrdukariys s3bIKoB POrpaMMHUPOBAHHSL.
Pazpen 2. OcHoBHBIe (YHKIMOHA/IbHBIE Y3/1bl MUKPONPOLIECCOPHOTO
3 6 ycTporicTBa. ApudMeTHKO-/I0rHUecKoe yCTPOUCTBO. PerucTpol 30 24 8 16 6 20 20 20
pasnMyYHOro HasHaueHust. [IporpaMmHsIii cuetunk. [ernrdpartop KoMaHz.
Paspen 3. MukponpoueccopHsiii kommaekT KP580. ITocTpoenue
MUKPOIIPOL{eCCOPHOTO yCTpoiicTBa Ha ocHoBe KP580BM80. Opranusariyst
yTipaB/eHust B MUKpocrcTeMe Ha 6a3ze KP580BM80. ®yHKLIMOHUPOBaHHE
3 6 MIIY B pexxuMe MpepeiBaHus, B pe)kuMe 3axBaTa. [luarpamMma rnepexo/ioB 35 20 8 12 15 20 20 20
MalLMHHOTO LuK/a. [Iporpammupyemsiii Taiimep KP580BV53. Azarntep
nocnezioBarenbHOro HHTepdeiica KP580BB51. Anantep napasiesibHOr0O
nHTepdeiica KP580BB55.
Paszpen 4. MUKpoKOHTposLIepbl. O61ue cBeZieHHs 0
3 6 MHUKPOKOHTpOJIepax. OCHOBHBIE XapaKTePHCTHKH MUKPOKOHTPOJIEPOB. 29 14 8 6 15 20 20 20
8-paspsiiHbix MK c siipom MCS-51 u PIC-16.
Paspen 5. IIporpaMmmMupyemble JIOrHYecKye HHTerpajibHble CXeMbl
3 6 (IJIIC). O6yue cBegenus o IIJIMC. OcobenHoctu ITJIVIC. CrpykTypa. a1 8 8 0 33 20 20 20
ITporpammupyemast MmaTpuyuHast jioruka (IIMJI). IIporpammupyemsie
sioruyeckre Marpuupl (IJIM).
Bcero 3a 6 cemecTp 144 68 34 34 76 100 100 100
Bcero no agucuuninHe 144 68 34 34 76 100 100 100
3.2. AyAMTOPHBIA MPAKTHKYM
OoneMm,
Ne Homep 1 HauMeHOBaHue pa3jesna
Tema MNPAKTHYE€CKOr'o 3aHATUA dayAa.
n/n JUCIUINTAHBI
yacoB
I/ICC]IE/:[OBEIHI/IE pa60T1>1 MHUKDPOCXEMBI
1 apu(pMeTHKO-/I0THYeCKOTO YCTPONCTBA B 4
Multisim
CuHte3 u MOJe/IMpoBaHue pa6OTbI
2 |Pa3gen 2. OcHOBHBIe (hYHKIMOHAIBHEIE CHMHXPOHHOTO 4-X pa3psifHOr0 CYeTYMKA B 4
y3/1bI MUKDPOIIPOLIECCOPHOTO yCTpoiicTBa.  (Multisim
3 MO,E[E]'[I/IPOBEIHI/IE pa6OTbI CABHI'OBOI'O 4
peructpa B Multisim
4 MogenupoBaHie paboThl HrdpaTopa/ 4
nemvdparopa B Multisim4
5 I/IBy‘JEHI/Ie MHKPOCXEMEI ITIPOrpaMMHUPYEMOT'0O 4
taiimepa KP580BI153
6 Pa3,qe11 3. MHKPOHPOHECCOPHLIﬁ KOMIIJIEKT I/I3yquHe MHKDPOCXEeMEI aZidaIriTepa 4
KP580. riocieoBarenbHoro uHTepdetica KP580BB51
7 I/I3yquI/1e MHKPOCXEMBI aZidIiTepd 4
napasiienibHoro uHrepdetica KP580BB55.
Pabota ¢ MukpokoHTposuiepom 8051 B
8 |Pa3zmen 4. MUKPOKOHTPOJIIEDHI. . P p p 6
Multisim
Bcero 3a 6 cemecTp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne |Homep u HaumeHOBaHMe pasjesa Oo0bem,
CO].'[EP)KHHPIE y‘IEGHOFO 3a/ldHUsA
n/n AUCIUITI/THHBI qacoB
1 |Pa3gen 1. Obuue cBeieHNs O W3yueHue rpeyCMOTPEHHBIX POrPaMMOit 7
6 24490




MHKPOTIPOLIeCCOPHOM yCTPOWCTBE.

MUAAKTAYeCKUX eIUHUI] pa3zena 1 ¢ ucrosib30BaHreM
PEKOMeHTyeMOM JTUTepaTyphl

Pazpen 2. OcHOBHbIE

W3yueHue ripeyCMOTPEHHBIX IPOTrPaMMOi

2 |dyHKI[MOHATbHbIE V3IbI IWJAKTUUYeCKUX eqUHUL] paszesa 2 C UCI0/Ib30BaHUEM 6
MHKPOMPOLIeCCOPHOTO YCTPOMCTBA. |pEKOMEHAYeMOi JIUTepaTyphbl
3 Pasten 3. Munporporeccopi S0 PR e 3 € nenomsosarme |15
komriekT KP580. A ¢ GAVIHML Pas]y
peKoMeHZyeMOU JTuTepaTypbl
W3yueHne mipeyCMOTPEHHBIX POTrPaMMOi
4  |Pa3gen 4. MUKPOKOHTPOJIIEDEL. IUJaKTUYeCKUX eJMHUL] paszesa 4 ¢ UCI0JIb30BaHueM 15
peKoMeHyeMOU JTuTepaTypbl
5 Paszien 5. TIporpaMMupyembie BrimonHeHne pa3zenoB KypcoBoM pa6OTLIU 18
JIOrMUeCKHe HHTerpabHbIe CXeMbI N3yueHure npeayCMOTPEHHBIX MPOrPaMMOK
6 (TUTUC). IUaKTUUeCKUX eUHUL] pa3ziesa 5 C UCT0J/Ib30BaHUEM 15
peKOMeH/lyeMOU JIMTepaTypbl
Bcero 3a 6 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4 5 6(7 8 (9/10|11 12 (13| 14 |15/ 16|17
6 TexK | 3apan | 3agaH | 3agan | 3agad |[AP| | 3agan | | P 3ajaH 3aziaH P

YcnoBHbBIe 0003HAUCHUS:
o JIP — aparHOCTHUeCKasi paboTa;

e TekK — BOMpOCHI /151 TEKYIETO KOHTPOJIS;

e 3ajaH — 3ajJjaHue.

Tekyluid KOHTPO/Ib YCIIeBaeMOCTH CTY/JIEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnemyronux dhopMax:

JIMarHoCTHYecKasi pabora;
BOIIPOCHI /I/Is TEKYII[Er0 KOHTPOJIS;
3a7laHue.

IIpomMesKyTouHasi arTecTamus IIPOBOAXUTCS B popMax:

5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. M. Caxses. . lludpossie ycrpoiicTBa 1 MUKpoIriporjeccopsl. Mocksa: FOpaitrt, 2020, 351. pec.

2. B. B. I'ypos. . MukponponeccopHsle cuctemel. Mocksa: UHOPA-M, 2019, a. pec.

3. W. B. Iletpos. . [IporpaMmmupyemsbie KOHTpoJiepbl. CTaHAApTHBIE SI3bIKU U PHEMBbI TIPUKJIaJHOTO
npoektupoBanusi. Mocksa: COJIOH-IIpecc, 2016, 351. pec.

4. M. Tlpenko. . PIC-MUKpPOKOHTpOJI/IEphI: apXUTEKTypa U MporpaMMupoBaHue. CaparoB:
ITpodobpazosanue, 2017, 311. pec.

5. Y. Commep. . [IporpaMmupoBaHrie MUKPOKOHTpOIIepHBIX TiaT Arduino/Freeduino. CIT6.: BXB-
IMetepOypr, 2013, 12 3k3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguyeckue U3gaHus:
1. Paguorexnuka — XXI Bek.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://e.lanbook.com — DBC JlaHsp;
2. http://library.voenmeh.ru/ — ®yngamenranbHas 6ubnuoreka BI'TY «k BOEHMEX» um. [I.®. YctuHoBa.

CoBpeMeHHbIe TPOoQeCcCHOHaNbHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHAaMeHTalbHBIX UCC/IeJ0BaHUH.
VHdopMalioHHbIe CTIPAaBOYHbIE CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcteenHol reHepaii BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.
5.5. IIporpaMMHOe 0becIieueHue:
1. NI Multisim - akafieMuueckasi Bepcusi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. NI Multisim - akagemuueckasi BepCusi.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paboueli mporpaMme JUCIHILTHHBI
MUKPOITPOLIECCOPHBIE YCTPOUCTBA

AnHoTanusa paboueii nporpaMMsl

Ouciunmuda MHUKPOITPOIIECCOPHBIE YCTPOMICTBA sBnsercs AUCLUIUIMHOM —4acT,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapiienuto  09.03.01 HWHpopmamuka u ebluucAUMeNbHAss mMeXHUKd. JWCIUIUIMHA peau3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. .®. YcruHOBa
kadenpoit 14 PAITMOSNTEKTPOHHBIE CUCTEMBI YTIPABJIEHVA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-4.3 criocoOHOCTE peann30BbIBaTh MPOrpaMMbl SKCIEPHMEHTAIbHBIX HCC/IeA0BaHUM, BK/IHOUasi BbIOOp
TeXHUUECKHUX CPE/ICTB U 00pabOTKy pe3y/bTaToB;
[ICK-4.4 crmocoOHOCTb BBINOJIHATH pacyeT ¥ MPOEKTHMPOBAHWE JeTajield, Y37I0B U  yCTPOWCTB
pafilMOTeXHUYEeCKUX CHCTeM B COOTBETCTBUM C TEeXHUUECKWM 3aZlaHieM C HUCI0/b30BaHUEM CpEJCTB
aBTOMaTH3aly NTPOEKTUPOBaHUS;
[ICK-4.5 crioco6HOoCTh pa3pabarbiBaTh I[U(PPOBBIE BLIUMC/IUTE/IbHBIE CHCTEMBI Ha COBPEMEHHOM IM(poBOi
3/IeMEHTHOM 0a3e C UCT0/Ib30BaHUEM COBPEMEHHBIX MAKETOB MPUKJIA/IHBIX TPOTPAMM.

Conep)KaHve AWCLUIUIMHBI OXBAaThIBAe€T KpPYr BOIMPOCOB, CBfA3aHHBIX C OCHOBaMHM IIOCTPOEHUS U
(yHKI[MOHUPOBAHUSI MUKDOITPOL[e CCOPHBIX YCTPOMCTB.

[MporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOTMPOCHI /|5 TEKYILIETO KOHTPOJIS;
e 3ajJaHue.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as  TPy/I0EMKOCTh OCBOEHUSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TIpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATUs (34 4.), mpakTthdeckve 3aHsaTus (34 4.), camocTosTesnsHast pabora
cTypeHTa (76 a).
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IIpunoxenue 2

K paboueli mporpaMme JUCIHTLUTHHBI
MUKPOITPOLIECCOPHBIE YCTPOUCTBA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy

CTyJ€eHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexomMeHjyeMmas 1uTeparypa prn?{?éKOCTb’
Pazgen 1. O0mue cBeieHNsA 0 MUKPOTIPOLIeCCOPHOM YCTPOMCTRBE.
A. M. Caxses. . HudpoBsle ycTpolicTBa 1
MUKpompoleccopkl: Mocksa: FOpaiit, 2020 (1,2)
B. B. I'ypos. . MuUkpormporeccopHble CUCTEMBI:
N3yuenue npenycMOTpEHHBIX Mocksa: MTHOPA-M, 2019 (1,2,3)
MIPOrpamMMON JUAAKTUYeCKUX e/JUHUL] M. Ilpegxo. . PIC-MUKPOKOHTpPOJ/UIEpPBL: 7
pasziena 1 ¢ ucrnosnb30BaHNeEM apxXuTeKTypa U nporpammupoBaHue: CapaTos:
peKoMeHAyeMOU TUTepaTypbl ITpodobpazosanue, 2017 (1,2)
Y. Commep. . [IporpammupoBaHue
MUKDPOKOHTPOJUTIepPHBIX 11aT Arduino/Freeduino:
CIT16.: BXB-ITetepbypr, 2013 (1,2)
Wroro no pasgeny 1 7

Pazgen 2. OcHoBHBIE (DyHKIIOHA/IbHBIE Y3/IbI MUKPOIIPOLIECCOPHOI0 YCTPOHCTBA.

N3yuenue ripeyCMOTPEHHBIX
MPOTPaMMO¥ TUAAKTAYECKUX e[UHHUI]

A. M. Caxses. . lludposrie ycTpoiicTsa 1

paszesna 2 € UCI0/Ib30BaHUEM MUKpornpoLneccopsl: Mocksa: FOpaiit, 2020 (1,2) 6
peKOMeHJyeMoH JIUTepaTyphl

Wroro no pasgeny 2 6

Pazpen 3. MukponponeccopHbiid KomiieKT KP580.

N3yuenue rpesycMOTpeHHBIX
MPOrpaMMOol ANJAKTUUeCKUX eTUHUL] B. B. I'ypos. . MUKpormpoLeccopHble CUCTEMBI: 15
pasjiena 3 C UCIo/ib30BaHUeM Mocksa: UTH®PA-M, 2019 (1,2)
PEKOMEHAYEeMOU JTUTepaTypbl

Wrtoro no pa3geny 3 15

Pazgen 4. MUKPOKOHTpPOJL/IEDHI.
M. Ilpeaxo. . PIC-MUKPOKOHTpPOJ/UIEpPBL:
N3yueHue nipeyCMOTPeHHBIX apxXuTeKTypa U nporpammupoBaHue: Caparos:
MpPOrpaMMol AUJaKTUUeCKUX eTUHUL] ITpodobpazosanue, 2017 (1,2,3) 15
paszesna 4 ¢ UCIo/Ib30BaHUEM Y. Commep. . [IporpammupoBaHue
pPEeKOMeHyeMOU TUTepaTyphbl MUKDPOKOHTPOJUTIepPHBIX 11aT Arduino/Freeduino:
CIT6.: BXB-ITetepbypr, 2013 (1,2)
Urtoro no paspeny 4 15
Pa3pen 5. IIporpamMmMupyeMsie 1orudyeckue HHTerpaabHble cxemsl (IIVIVIC).

BhIrosiHeHWe pa3/iesioB KypcoBoi paboThl 1. B. Tlerpos. . [porpammipyemble 18
M3yuenne TPEAYCMOTPEHHBIX KoHTposiephl. CTaHjapTHBIE SI3bIKU 1 TIPUEMBbI
TpOrpaMMON AUAAKTUIECKIX E/MHHLY TIPUKJ/IaIHOTO NTPOEeKTUPOBaHus: Mockga: 15
pa3gena 5 ¢ HCII0/Ib30BAHMEM COJIOH-TIpecc, 2016 (1,2)
pPeKOMeHAyeMOU TUTepaTypbl

Wroro no pazzeny 5 33
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IIpunoxenue 3
K paboueli mporpaMme JUCIHILUTHHBI
MUKPOITPOLIECCOPHBIE YCTPOUCTBA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e 3a/jaHUe;

e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! A1A TeKyiero KOHTpo/s
CTyzeHTy npefyiaraeTcst 5 BOIPOCOB T10 pe3ysibTaTaM MPOXOKeHHs paszesia, Ha KOTopble He0OX0ANMO
JlaTh NpaBU/IbHBINA OTBeT. [lepeueHs Borpocos - B YMK.

3ajaHue

CTyneHTy BBIJJaeTCS 3aJjaHue, Tpe/rioaraoiiee Mmoenrpoanue B CATIP 1o 3aziaHHOM TemMaTHKe, 110
pe3yJ/ibTaTaM BBITIOJTHEHHSI KOTOPOTO CTYeHT hOpMHUpYeT OTUeT ¥ OTBeYaeT Ha BOMIPOCHI MperoiaBaTeris.
ITocne 3TOTO 3a/jaHNE CUMTAETCS BBITOJTHEHHBIM

JK3aMeH

Ha sK3ameHe cTy/ieHTy MO0 BBICTAB/IAETCS OlIEHKA HAa OCHOBAHUM TEXHOJIOTHUECKOU KapThl (T0
6an1am, HabpaHHBIM B CeMeCTpe), MO0 Tpe/iyIaraeTcs 2 TeOpeTHUeCKUX Bompoca. IIpy 0TBeTe Ha O/IH BOTIPOC
CTYZIeHT T0/TyuaeT OL|eHKY "yAoBaeTBOpUTe/bHO". I[IpU Hero/sHOM OTBeTe Ha ZiBa Borpoca - "xopotio". [Ipu
pa3BepHYTOM OTBeTe Ha /JiBa Boripoca - "OTauyHo".
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe
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Paspgen 1. O0mue cBejeHus 0 BOHJE;ECH
3 | 6 |mukpompomeccopHom 9 212 o0 7 | 2020 |2 | A
o TeKyIL|ero
yCTpOIiCTBe. KOHTPOTS
Paszgen 2. OcHOBHBIE
3 | ¢ |DyHKUWOHANLHEIE ya/Ibl 30 | 24 | 8 | 16 | 6 | 20 | 20 | 20 |3aanme
MMKPOIPOI1eCCOPHOT0
ycTpoiicTBa.
Pazpen 3.
3 6 |MukponpoueccopHbIi 35 | 20 8 12 15 20 | 20 | 20 | 3apaHue
KoMmiuiekT KP580.
3 6 |Pa3spen 4. MuxkpokonTpos/uiepel.| 29 | 14 8 6 15 20 | 20 | 20 | 3apmaHue
Pa3pesn 5. Ilporpammupyemsbie BOH][;;)CH
3 6 |1oruueckue UHTerpajibHbIe 41 8 8 0 33 20 | 20 | 20 TEKA ero
cxemsl (IVIUC). Y
KOHTDOJIS
Bcero 3a 6 cemecTp 144 | 68 | 34 34 76 | 100 | 100 | 100
Bcero no AucuuIinHe 144 | 68 | 34 34 76 | 100 | 100 | 100
13 24490




Kputepuu oneHuBaHus

IICK-4.3
Bonpocbl omKkpbimoz2o muna:
Nel MMKpOCXeMBI, KOTOPbIe 00CTYKUBAIOT IIIMHbBI IAHHBIX, HA3bIBAIOT
Ne 2 B JK-tpurrepe Bxopn J cny>xut asis
Ne 3 B JK-tpurrepe Bxox K ciyxur s
Ne 4 W306pasuth cxemy D-Tpurrepa Ha JIOTHUECKUX 37IeMeHTax
Ne 5 ITpuBectu Tabnuily nepexofoB D-Tpurrepa
Ne 6 ITpuBecTy AUarpamMmebl, WUTIOCTPUpPYIOIHe paboty D-tpurrepa
Ne 7 N306pasuth cxemy JK-TpUrrepa Ha JOTHUeCKUX 3/IEMEHTAX
Ne 8 IMTpuBecty Tabmuily nepexonos JK-Tpurrepa
Ne 9 CKoJIbKO MH(OPMAL[MOHHBIX BXO/IOB COZlepKUT D-Tpurrep
Ne 10
Tabauua veTHHEHOCTH D-TpHITepa
C D Qﬂ+|
0 0 On
0 1 0,
1 0 0
1 ] 1
Ha ocHoBe nipuBe/ieHHOM TabIUIIbI UICTUHHOCTH D-TpUrrepa BHIBECTH JIOTHUECKYHO
¢dopmyny s Beixoga Q D-tpurrepa.
Bonpocsbl 3akpbimozo muna:
Ne 1 Kakoe BbIX0/IHOE COCTOSIHHE He TO/Iep>KUBaeT 0ydepHbIi 371eMeHT
Beicokoro ypoBHs
Hwskoro ypoBHs
[TepemeHHOr0 CONPOTHUBIIEHUS
BbICOKOrO CONpOTHB/IEHUS
Ne 2 Kakoii U3 yka3aHHBIX TUIIOB TPUITEPOB SIB/ISIETCS] YHUBEPCA/IbHBIM
D-tpurrep
JK-Tpurrep
CuHxpoHHBIN RS-Tpurrep
AcunxpoHHbIY RS-Tpurrep
Ne 3 CKoJTbKO MH(OPMaLIMOHHBIX BXOZIOB COZlepKUT D-Tpurrep
1
2
3
4
Ne 4 Kakas mornueckast GyHKIIMSI OTTMCHIBAeT UeTHOCTh KOJTMUeCTBa eJUHUL] B

[TBYXpa3psi/IHOM ZIBOUYHOM CJIOBE
CyMMa 110 MOJTy/It0 J1Ba
Vckmouaroiiee niu-He
TU3BIOHKIIVS

KOHBHOHKIIMA
Ne 5 Kaxkoii u3 YKa3aHHBIX TUIIOB TPUITEPOB MeHsAET CBO€ COCTOAHNE Ha IIPOTUBOIIOTIOXKHOE
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

TIPY MPUXOJie KaXK[,0ro HOBOTO MMITYJ/IbCa CHHXPOHHU3aL[u1
D-tpurrep

T-Tpurrep

AcuHxpoHHbIM RS-Tpurrep

CUHXPOHHBIN RS-Tpurrep
Kakyto onepaijuto MOTyT pOX3BOUTh PETHUCTPEI

CABur IBOUYHOTO CI0Ba
XpaHeHre JTBOUYHOIO C/I0Ba
[TpeoGpa3oBaHue dopMara ABOMYHOTO C/IOBA

ApudmeTtryeckrie orepanyy C JBOUYHBIM CJIOBOM
Kakasi oriepaliyisi BBITIOTHSIETCS B CUETUHKE

YcraHOBKa BCexX pa3psiZi0B B HY/lIeBOe COCTOsIHUE
VIHKpeMeHT XpaHsILerocsi unucia
[JlekpeMeHT XpaHsllerocst uucsia

Bce nepeuniciieHHbIe onepaluu
JIBOMUHBIE CUETUMKY — 3TO

CueTurKM C MOZyJIeM cueTa 2
CueTynKH C MOAy/eM cueTa 2 B CTeleHU N
CueTurKM C MOZY/eM cueTta 2/n

CueTyrKM C MOZAYJ/IEM cueTa 2n
CueTymKHU C MoC/IeloBaTeIbHbIM ITePeHOCOM Ipe/ToaratoT, YTo

INepextoueHue ceyIoLero TpUrrepa MokeT IIPOU30MTH TOMBKO T0C/Ie TepeK/THoueHns
TIpebIAYyIIero

Bce TpurrepsI 1epek/touaoTCst OIHOBPeMEHHO
Tekyl1iee UKCI0 UMITY/ILCOB MOXXHO BBIBECTH TOJLKO B T1OC/IeZl0BaTeIbHOM (popMate

TakToBbIe TMHUU TPUTTEPOB B COCTABEe CUETUMKA MO/K/TIOUEHBI K eZIMHOMY TaKTOBOMY
reHepaTopy
Yto npescTaBsieT coO0i CxemMa KOJIbLeBOTO CYeTUHKA

C/IBUTOBBIN PETUCTP C BHEIITHeH 00paTHOM CBA3bIO
CIBUTrOBBIN PETUCTP C BHYTPeHHel 00paTHOM CBSI3bI0
[MapannenbHbIN perucTp

CYMMEITOP C 3JIEMEHTOM I1aMATH

Bonpocbl omkpbimozo muna:

Kakas norryeckast GyHKIIMs OTIHMChIBaeT UeTHOCTh KOJTMUeCTBa eJUHUL] B
JIByXpa3psiHOM JBOMYHOM Cj10Be? OTBeT:

Kakoti out naputera chopmMupyeT cxeMa GopMHUPOBaHUs OMTa YETHOCTHU IepeatoleH
YyacTy KaHasla, ec/ii B KaueCTBe TI0ChUTKY TiepeiaeTcsi nHGQOpMalloHHast
nocsegosarensHoCcTs 011110011000101017
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Ne 3 Kak mpu3HaK rnpaBWIsHOCTH nipreMa c(hopMHUpYyeT CxeMa KOHTPOJISi YeTHOCTH Ha
TIpYeMHOM CTOPOHe KaHasa nepejayrd HH(OpMaLiH, ecJi repesiaeTcs
nocnenosare/bHOCTH 1111001100010101 u B poriecce nepefayu He IIPOU30LLLIIO
OLIMOOK.

Ne 4 Kak npu3Hak npaBWIbHOCTHM NprueMa c(hopMHUpYyeT CxeMa KOHTPOJISI YeTHOCTH Ha
MIpYeMHOM CTOPOHe KaHasla Tiepefiaud MHQOpMaLiH, eCId TiepeiaeTcst
nocienoBarebHoCTh 1111001100010101 u B mpoLjecce nepejauy Mpou3oliia
OJJHOKpaTHasi OII1OKa.

Ne 5 Ecnu Ha Bxoze RS-Tpurrepa ¢ npsambeiMu Bxogamu R=0 S=0, To Ha Beixoge Q
YCTaHOBUTCS

Ne 6 Ecnu Ha Bxoze RS-Tpurrepa ¢ npssmbeiMu Bxogamu R=1 S=0, To Ha Beixoge Q
YCTaHOBUTCS

Ne 7 Ecnu Ha Bxoze RS-Tpurrepa ¢ npsambeiMu Bxogamu R=0 S=1, To Ha Beixoge Q
YCTaHOBUTCS

Ne 8 Ecnu Ha Bxoze RS-Tpurrepa ¢ npssmbeiMu BxogamMu R=1 S=1, To Ha Beixoze Q
YCTaHOBUTCS

Ne 9 Ecnu Ha Bxoze RS-Tpurrepa ¢ uHBepcHbIMM Bxofamu R=1 S=1, To Ha Bbeixoge Q
YCTaHOBUTCS

Ne 10 Ecnu Ha Bxoze RS-Tpurrepa ¢ uaBepcHbiMU Bxofamu R=0 S=0, To Ha Beixoge Q
YCTaHOBUTCS
Bonpocbl 3akpblimozo muna:

Nel Ecnu curnan c BbIxoga crapiiiero paspsiia mocjeoBare/bHO-TIapasielbHOTO perucTpa

110/]aTh Ha BXOJ] Yuepe3 UHBEPTOP, TO MOTYUUTCS
Konb1ieBoii cueTumk

CueTumK C Napasuie/lbHbIM MePeHO0COM
CueTtuuk [)koHCOHa

CueTuuK C MoC/Ie/10BaTe/IbHbIM TIEPEHOCOM
No 2 KakoBO COOTHOIIIEHHE MeX/Ty YaCTOTaMH BXOJHBIX U BBIXOJHBIX CUTHAJIOB /IS N-
pa3psiIHOTO cueTurka [>KOHCOHa

FBeIix=fBX/(2n)
Feix=fBx/(n)
Feoix=fBx*n

FBpIx=fBX
Ne 3 CxeMma reHepatopa ICeB0C/TyUaiiHOH [T0C/1e0BaTe/IbHOCTH MPe/CTaB/IAeTCS COO0M

Peructp capura ¢ oOpaTHBIMU CBSI3sIMU, peaIi30BaHHBIMH Uepe3 3/1eMeHThI
«uckmoyvatoiee NJIN»

PerucTp capura c 00OpaTHbIMH CBSI3sIMH, Peai30BaHHBIMU uepe3 31eMeHThI « VI »
CyMMarop ¢ 3/1eMeHTOM NaMsITH

Peructp capura ¢ oOpaTHBIMU CBSI3sIMU, peaM30BaHHBIMH uepe3 37ieMeHThl « HE»
Ne 4 B nporpammupyemoii MaTpUUHOM JIOTHKe

Marpuna «AJIM» He nporpaMMUpyeTcs
Marpuua «/» He MporpaMMHUpyeTcs
Marpuna «AJIN» oTcyTCTBYeT

Marpuija «/» OTCyTCTBYeT
Ne 5 Kakyto u3 omnepariuii He ipousBoaut ALITT?

[MCKpeTu3aLus
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Ne 6

Ne 7

Ne 9

Ne 10

IICK-4.5

KBAHTOBAdHHE
KOAWpOBaHKE

CUHTEe3UPOBaHUe
OpHokpucTanbHag MUKpOo-OBM — 310

ITpoueccop
MUKpPOKOHTpPOJIIED
03y

3y
Kakux TUTIOB MOTYIIPOBOJHUKOBBIX 3aTIOMUHAIOIMX YCTPOMCTB He CyIlleCTByeT

AnpecHsIx
ITocnemoBaTeIbHBIX
AccoiMaTiBHBIX

leHTpanr30BaHHBIX
@O311-n1aMATh XpaHUT UHGOPMALIHIO

B maccuBe GUIOSIPHBIX TPAH3UCTOPOB
B maccuBe TpaH3UCTOPOB C TUIABAMOLMM 3aTBOPOM
B maccuBe AUOAHBIX siueek

B MaccuBe noseBbIxX TPAH3UCTOPOB C YIPAaBJIAKOIHUM pP-TI-ITIepexXoa0oM
Ha ocHoBe Kakux 3/ieMeHTOB MOCTPO€HAa JUHaMH4eCKada HaMsThb?

Tpurrepos
ITosyTIpOBOHUKOBBIX 00/1aCTeM C HAKOTJIEHUEM 3apsi/ioB
JnemeHToB NOR

AnemeHnToB NAND
Ha ocHOBe KakHX 3/1eMEeHTOB MOCTPOeHa CTaTUyecKas MamsiTh?

Tpurrepos
I[TosyrpoBOAHMKOBBIX 00/1acTeli C HAKOTIEHHEM 3apsi/iOB
OnemenToB NOR

OnemeHnToB NAND

Bonpocbl omkpbimoz2o muna:
Ne 1 Ecim Ha Bxoze RS-Tpurrepa ¢ uaBepcHbeiMM Bxogamu R= 1 S=0, To Ha Beixoge QQ ycTaHOBUTCA

Ne 2 Ecnu Ha Bxoze RS-Tpurrepa ¢ uaBepcHbeiMM Bxogamu R= 0 S=1, To Ha Beixoge Q yCTaHOBUTCA

Ne 3 Kakoii TpUrrep MeHsieT CBOe COCTOSIHHE Ha MPOTUBOIOJIOKHOE TIPH [IPUX0/ie KaKJ0ro HOBOTO
HMMITy/IbCa CUHXPOHM3aLUH

Ne 4 Tpurrep, MeHSIIOILMIA CBOe COCTOSIHHE B TeueHHe KOPOTKOrO MHTepBasia BOMM3u ¢poHTa/cpe3a
HMMITY/IbCa, Ha3bIBaeTC A

Ne 5
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Ne 6
Ne 7

Ne 8

Ne 9

Ne 10

Nel

Ne 2

Ne 3

Mopynb cyeTa cyeTuMKa — 3T0

Ecnu ripsimoii BBIXO[, TPUTTEPA B CXeMe CUeTurKa COeJUHSeTCSI B MHBEPCHBIM AMHAMUUe CKUM BXOZIOM
CJIe/IyOLIero TPUTTepPa, TO CUETUHK OYZeT BBITIO/HATDL OTeparuio

Ecnu ripsiMoii BBIXO[], TPUTTEPA B CXeMe CUeTurKa COeJUHSeTCSI B MHBEPCHBIM AMHAMUUeCKUM BXOZIOM
CJIe/IyOLIEero TPUTTepPa, TO CUETUHMK OyZeT BBITIO/HATDL OTeparuio

Kakoit jornueckuii 3ieMeHT 1103BoJ1sieT chOPMUPOBATh CUTHAJ IepeHoca B CUeTUHKaX C
napaJijie/ibHbIM repeHocomM? OTBeT:

Qo0 Q1 Q2 Q3

Bx

C

Kaxoii 1iudpoBoii (hyHKIMOHAIBHBIN y3e/1 n300paXkeH Ha PUCYHKe?
Bonpochbl 3akpbimo2o muna:
Bydep FIFO opranusyeT JOCTyT K 3/ieMeHTaM

IlepBblIii BoILIe/I-TI€PBLII BbIIIET
[TepBriii BoLIET-IOC/IEAHUAM BbILLIE/T
ITocnegHuit BoITeT-TIEPBBINA BhIIIE

IMocnenuuii Bollie-nocaeJHUI BhILLIE

B kakom Ture 3alIOMHUHAIOINX YCTpOﬁCTB CJIOBA AOCTYIIHBI OAHO 3a APYT'UM C MMOCTOAHHBIM I€PUOA0M,
orpeaessieMbIM €MKOCTBIO naMsiTu?

AnrmnapartHblii CTek
daiinossle
Hukmuueckue

AnraparHo-11porpaMMHBIi CTeK
Kakux TUMOB CcTaTMyeCcKUX 3allOMUHAIOIINX YCTPOMCTB He CyIL{eCTByeT?

ACHHXPOHHBIX
TakTupyembIx

[Tepuogrueckux
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 10

CHHXPOHHBIX
Penporpammupyemoe I13Y ¢ aneKTpryeckrM CTUpPaHUEM — 3TO

PROM
EPROM
E2PROM

FLASH
Penporpammupyemeim I13Y ¢ ynerpadroieToBbIM CTHPaHUEM — 3TO

PROM
EPROM
E2PROM

FLASH
Yrto dhopmupyeT BXOAHOH Oydep mporpaMMHUpyeMOR JIOTHUe CKOM MaTPHLIbI

HpHMLIe " MHBEPCHBIE 3HAUE€HHWS BXOAHBIX ITEPEMEHHBIX
HpHMbIe W MHBEPCHBbIE 3HaUeHMS BbIXOAHBIX ITepeMeHHbIX
KOHT)IOHKL[I/II/I rnepeMeHHbIX Wi UX I/IHBepCI/Iﬁ

[W3BI0HKIUY TIepeMeHHBIX WA UX UHBePCH
Kaxkoe 13 yKa3aHHBIX y3/10B BXOAWT B COCTaB I1POLeCCOPa, SIB/ISSICH €r0 BEIYUCIUTEILHON OCHOBOM?

ApubMeTHKO-I0ruUecKoe YCTPOUCTBO
TeHeparop riceBAOCTyYaliHOM TIOC/Ie/[0BATETLHOCTH
CueTunk

Tpurrep
CKOJTbKO MH(OPMaLMOHHBIX BXOZIOB COZlepKUT RS-Tpurrep

1
2
3

4
CkoJTbKO MH(OPMAI[MOHHBIX BXO/IOB COZIePKUT T-Tpurrep

1
2
3

4
KaKOﬁ M3 YKd3dHHbBIX TUIIOB TPUITEPOB UMEET 3allpelleHHbIe COCTOAHUSA

D-tpurrep
JK-Tpurrep
CuHxpoHHbIA RS-Tpurrep

AcunxpoHHbIN RS-Tpurrep
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